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Foreword 


For 91 years, the Federal Government, through the medium of the Minerals 
Yearbook or its predecessor volumes, has reported annually on mineral indus- 
try activities. This edition of the Minerals Yearbook presents the record on 
worldwide mineral industry performance during 1972. In addition to. statis- 
tical data, the volumes provide sufficient background information to inter- 
pret the year's developments. The content of the individual volumes is as 
follows: 


Volume I, Metals, Minerals, and Fuels, contains chapters on virtually all 
metallic, nonmetallic, and mineral fuel commodities important to the domes- 
tic economy. In addition, it includes a general review chapter on the mineral 
industries, a statistical summary, and a chapter on technologic trends. 

Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, the Commonwealth of Puerto Rico, and the 
Canal Zone. This volume also has a statistical summary, identical to that 
in Volume I. 

Volume III, Area Reports: International, contains the latest available 
mineral data on more than 130 foreign countries and discusses the impor- 
tance of minerals to the economies of these nations. A separate chapter 
reviews minerals in general and their relationships to the world economy. 

The Bureau of Mines continually strives to improve the value of the 
Yearbook for its users, and toward that end, the constructive comments and 
suggestions of readers will be welcomed. 


Tuomas V. FALKE, Director. 
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Review of the Mineral Industries 


By Daniel E. Sullivan,1 Jeannette I. Baker,? and Nicholas G. Theofilos ? 


The U.S. economy was expansive in 
1972. Output, income, and employment all 
increased substantially. The unemployment 
rate declined only slightly. Inflation mod- 
erated but not for food commodities. Mon- 
etary policy was loose at the beginning of 
the year but tightened somewhat in the 
closing months. Fiscal policy was also ex- 
pansive. During 1972, Phase II controls on 
prices and wages were in effect. This al- 
lowed fiscal and monetary policy to be 
more flexible. 

Output as measured by the gross na- 
tional product (GNP) increased 9.75% in 
1972. Real GNP grew at a rate of 65%, 
the largest full-year advance since 1966; 
and the implicit price deflator rose 3.8%, 
the smallest full-year advance since 1966. 
All major sectors except for net exports 
contributed to the overall increase. Signifi- 
cant increases occurred in gross private do- 
mestic investment, Federal purchases in the 
first half of the year, and consumer spend- 
ing. The Federal Reserve Board (FRB) 
Index of Industrial Production increased 
more than 7%. 

Employment in 1972 continued the 
strong growth trend that characterized the 
second half of 1971. However, the labor 
force also increased substantially so unem- 
ployment declined only slightly from 5.9% 
in 1971 to 5.6% in 1972. Unemployment 
was close to the 1971 level in the first 5 
months of the year, but by the fourth 
quarter it had declined to an average of 
about 5.8%. The increase in employment 
was strongest in the durable goods manu- 
facturing industries. The increase in the 
labor force was greatest for adult women. 

The rate of inflation in 1972 was less 
than that of 1971 for most commodities. 
Agricultural prices not covered by price 
controls increased at an accelerated rate 
during 1972. The overall consumer price 
index was up 3.8% for the year, compared 
with 4.3% for 1971. With food prices ex- 


cluded, the index increased 3.0%. Prices 
for nonfood commodities were up 2.3% for 
the year 1972, compared with 3.8% for 
1971. Service prices rose 3.8% for 1972, 
which was less than for recent years. 
Wholesale prices increased at a greater 
rate during 1972 than during 1971 wholly 
because of increases in the prices of agri- 
cultural products. The industrial whole- 
sale price index rose about the same dur- 
ing 1972 as for the previous year, 3.4%. 

Monetary policy during the year favored 
economic expansion. Its purpose was to 
contribute to the goals of economic 
growth, increased employment, less infla- 
tion, and fewer balance of payments prob- 
lems. The money supply grew at a rate of 
8.2% during 1972, the second highest rate 
since World War II. In 1971 the increase 
was 6.2%, and in 1970, it was 5.4%. Inter- 
est rates were stable in 1972 after declining 
in late 1971. Mortgage interest rates in 
1972 were below those of 1971, and well 
below those of 1970. 

An expansionary Federal fiscal policy re- 
sulted from rising expenditures and from 
the effect of tax reductions instituted in 
1971 and 1972. In 1971 there was a small 
full employment surplus, but in 1972 there 
was a stimulating full employment deficit. 

United States gold reserves declined 
slightly early in 1972 and then remained 
constant until May when their value was 
increased by a change in the price of gold 
from $32 to $38 per troy ounce. The rest 


of the year they remained almost un- 


changed with a slight decline at the en 
of the year. i 
Significant Federal activity in 1972 in- 
cluded the continuation of Phase II of the 
New Economic Policy (NEP). Phase II 
1 Economist, Office of Economic Analysis 
Mineral Supply. 
3 Commodity research specialist, Office of Tech- 
nical Data Services—Mineral Supply. 
Economic Analysis 


3 Statistical assistant, Office 
—Mineral Supply. 
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was designed to be a transition between 
the freeze of Phase I and less stringent 
controls. Legislation approved by Congress 
during 1972 covered many subjects of con- 
cern to the minerals industries. These in- 
cluded the environment, water, public 
land, black-lung disease benefits, consumer 
safety, the price of gold, and the strategic 
stockpile. 

Bureau of Mines research programs con- 
tinued to be directed toward developing 
more effective, efficient and less costly ex- 
traction, processing, and utilization tech- 
niques; improving mine safety; increasing 
the recovery of secondary resources; and 
eliminating pollution problems. 

The demand for energy continued to be 
strong, especially for clean-burning fuels. 
Domestic fuels production expanded at a 
slower rate than consumption, more fuels 
were imported, and there were some fuel 
shortages. Underground mining of coal de- 
clined for the third consecutive year pri- 
marily because of health and safety regula- 
tions. Surface mining increased, and, for 


SOURCES 


ALL MINERALS 


Production.—In 1972, domestic produc- 
tion of primary minerals and mineral fuels 
was valued at $32.2 billion. In 1967 con- 
stant dollars, the value of mineral produc- 
tion was $27.0 billion. The value of metals 
and nonmetals each increased about 7% 
and mineral fuels advanced 4% over 1971. 

The Bureau of Mines total index of 
physical volume of mineral production 
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the first time in the history of the indus- 
try, output from strip mines exceeded that 
of deep mines. In petroleum, major con- 
cerns were import quotas and the construc- 
tion of the trans-Alaska pipeline. The 
pipeline would bring Alaskan oil to the 
contiguous 48 States, but unsettled envi- 
ronmental decisions have delayed its con- 
struction. 

The metals industry reflected the econ- 
omy as a whole in 1972. Prices increased as 
did the demand for metals. There were 
no major strikes, but concern over envi- 
ronmental problems was widely felt. Out- 
put in the nonmetallic mineral industries 
was high during 1972, despite the fact that 
environmental problems were significant 
throughout the industry. 

The long-run growth in world trade was 
maintained in 1972 in spite of turmoil in 
the international monetary system. The 
outlook for future modifications in the sys- 
tem appeared good. U.S. balance of pay- 
ments improved in 1972, although a large 
deficit still remained. 


AND USES 


(1967 —100) increased 2.5% to 112.6 points 
in 1972. The average for metals increased 
4.3% to 127.5 points. Within this group 
ferrous metals increased 1.595 and nonfer- 
rous metals increased 5.7%. In the nonfer- 
rous index, base metals increased 7.8%, 
monetary metals declined 5.4%, and other 
nonferrous 2.7%. The average for nonme- 
tals increased 5.8%. Construction, chemical, 
and other nonmetals increased at rates 
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Figure 1.—Indexes of physical volume of mineral production in the United States, by group. 
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close to the average with the former in- 
creasing at a less than average rate and the 
latter two increasing more than the average. 
The index for fuels increased 1.2%. The 
coal index increased 6.2%, and crude oil 
and natural gas increased from 111.3 to 
111.4 points. 

The FRB Index of Industrial Production 
(1967=100) increased more than 7% dur- 
ing 1972, from 106.8 to 114.4 index points. 
The average for all mining increased from 
107.0 to 108.2 index points because of in- 
creases in coal mining and stone and earth 
minerals mining. The former increased 
over 3%; the latter increased almost 1%. 
The index for crude oil declined 0.9%, gas 
and gas liquids declined more than 1%, 
and metal mining declined only 0.5%. 

Industrial production of metals and non- 
metals increased significantly in 1972. Pri- 
mary metals, iron and steel, and nonfer- 
rous metals and products increased 12%, 
11%, and 14%, respectively, after declining 
last year. Clay, glass, and stone products, 
which increased 3% in 1971, increased 7% 
in 1972. 


The FRB monthly indexes of mining 
production (1967-2100) stayed near 108 
index points during most of the year ex- 
cept for September, October, and Novem- 
ber when it was near 110 index points. 
The index for coal was mixed during 
1972; in July it reached a high of 114.4 
points, and in August it came within 0.1 
point of the December low of 97.1 points. 
Crude oil and natural gas increased early 
in the year and remained fairly level 
through the rest of the year. Metal, stone, 
and earth minerals increased for the year 
after an early decline. 


The net supply of principal minerals in- 
creased for most commodities during 1972. 
Ferrous metals followed this trend with 
pig iron increasing 9.9% to 89,670,000 tons, 
and steel ingot increasing 9.0% to 
147,853,000 long tons. Iron ore, not follow- 
ing the trend, declined 2.3% to 111,545,000 
long tons. Of the other ferrous metals, 
chromite and manganese declined 13% or 
more while the rest increased. The total net 
supply of tungsten doubled. Nonferrous 
metals also followed the trend, with anti- 
mony and the platinum-group metals in- 
creasing by the greatest margin. The only 
Significant declines in this group were in 
mercury, rutile, and zinc. Almost all non- 
metal group commodities showed increases 


in net supply, with the exception of sand 
and gravel, which declined 0.8%. Gypsum 
and crude barite showed the greatest in- 
creases, 23.1% and 16.9%, respectively. The 
smallest increases were posted by potash, 
salt, and sulfur. 


Stocks and Government Stockpile.—The 
Bureau of Mines index of stocks of crude 
minerals (1967=100) for metals and non- 
metals declined 40% to 142 points in 
1972. Metal stocks declined 2.7% to 143 
points. Iron ore declined 16.9%. Other fer- 
rous ores increased 156% in 1972, com- 
pared with a 196% increase in 1971; both 
increases were caused by a large increase 
in molybdenum stocks. Nonferrous metal 
stocks declined 22.8% to 78 points. Nonme- 
tallic stocks declined 5.4% to 141 points. 
The index of stocks held by mineral man- 
ufacturing consumers and dealers declined 
8 points to 95 points in 1972. Metal stocks 
declined 11 points as all metal subgroups 
declined at least 8 points with the excep- 
tion of other ferrous metals stocks, which 
remained constant. Iron declined 14 points. 
The index for nonmetals increased 33 
points to 121. 


Producer stocks of bituminous coal and 
lignite increased 28% in 1972; coke stocks 
decreased 17.0%. Stocks of petroleum and 
related products, with the exception of pe- 
troleum asphalt, all declined. Petroleum 
asphalt increased 2.0%. Crude petroleum 
decreased 5.1% and gasoline stocks de- 
creased 3.0%. Natural gas stocks remained 
unchanged in 1972. 

The seasonally adjusted book value of 
product inventories for selected mineral 
processing industries increased as a whole in 
1972 although some industries showed de- 
clines. Energy showed a decrease in inven- 
tories, and nonmetals and primary metals 
showed increases in inventories. Petroleum 
and coal products decreased 9.6% to $2,200 
million as of December 1972. Stone, clay, 
and glass products increased 5.2% to 
$2,381 million in 1972. The seasonally ad- 
justed book value of primary metals inven- 
tories increased 4.6% to $9,619 million. 
Blast furnace and steel mills inventories, 
which make up almost 55% of primary 
metals inventories, increased 9.3%. Other 
primary metals inventories declined less 
than 05% to $4,375 million. The total sea- 
sonally adjusted book value of inventories 
for selected mineral processing industries 
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increased 2.2% to $14,200 million during 
the year 1972. 

The national stockpile of strategic mate- 
rials continued to contain an important 
component of the Nation's mineral supply 
during 1972. Stockpile commodities of sig- 
nificant market value included aluminum, 
metallurgical chromite, copper, lead, metal- 
lurgical manganese, silver, tin, tungsten, 
and zinc. 

Exports.—The total value of selected 
minerals and mineral products exported in 
1972 was $4,691 million, a 2.895 increase 
over the comparable 1971 figure. Exports 
in 1971 had declined more than 21% from 
those of 1970. The increase was felt in 
most sectors except for chemicals, which 
declined 9.3%. Minerals, nonmetallic 
(crude), exports increased 9.8%. Exports 
of metals (crude and scrap), mineral en- 
ergy and related products, and metals 
(manufactured), all increased at rates 
close to 4%. Minerals, nonmetallic (manu- 
factured) , exports increased 2.6%. 

Significant changes in the geographical 
distribution of selected mineral exports 
took place in 1972. Last year the Soviet 
bloc received less than 0.5% of U.S. crude 
fertilizer exports; in 1972, they received 
3%. In 1971 other North American coun- 
tries received 47% of U.S. exports of petro- 
leum, crude and partially refined; in 1972 
they received only 29%, with most of the 
difference accounted for in exports to Asia. 
In 1971, 85% of tin and tin alloys was ex- 
ported-to Asia; in 1972 Asia received only 
10% of U.S. tin and tin alloys exports. In 
1971, 88% of the uranium and thorium 
and their alloys exports was shipped to 
North America, but in 1972 only 26% of 
these exports went to other North Ameri- 
can countries and 62% was shipped to Eu- 
rope. 

Imports.—The value of selected mineral 
imports increased 18.5% to $11,646 million 
in 1972. All major categories except metals 
(crude and scrap) increased. Crude non- 
metallic minerals increased 7.7% in value 
to $298 million. Crude and scrap metals 
declined 2.6% to $991 million. The most 
important increase was a 30.4% change, to 
$4,814 million, in the imports of mineral 
energy resources and related products. 
Within this group, crude and partly re- 
fined petroleum increased 39.3% to $2,593 
million. Imports of chemicals increased 
25.095 to $541 million. The largest per- 


centage change was a 44.7% increase in 
the imports of minerals, nonmetallic 
(manufactured), to $221 million. Imports 
of metals (manufactured) increased 12.2% 
to $4,781 million. 


The geographical distribution of the 
source of imports into the U.S. in 1972 
changed significantly for certain mineral 
commodities. In 1971 other North Ameri- 
can countries were the source of 66% of 
copper ores and concentrates imported into 
the U.S. In 1972 North America was the 
source of only 1495; Asia, which had sup- 
plied none in 1971, supplied 5697 of these 
imports. Other North American countries 
supplied 34% of the imports into the U.S. 
of tin waste and scrap in 1971, and Africa 
supplied 3695; but in 1972 Africa supplied 
none, and North American countries sup- 
plied 71%. In 1971 North American coun- 
tries supplied 57% of the aluminum waste 
and scrap imported, and Europe supplied 
the remainder; but in 1972 North Ameri- 
can countries supplied 88% of these im- 
ports. Sixty-two percent of imports of 
tungsten ores and concentrates in 1971 
were from North American countries; in 
1972 only 30% came from North America, 
while imports from Asia increased from 
none to 25% of the total. Imports of mer- 
cury, including waste and scrap, decreased 
from 81% from North American sources in 
1971 to 59% in 1972; imports from Africa 
increased from none to 17%. 

Consumption.—Consumption of major 
mineral products generally increased dur- 
ing 1972. Iron ore consumption increased 
9.2% after declining 11.6% in 1971. Raw 
steel increased 10.6%. All other ferrous 
metals showed strong increases in con- 
sumption. All nonferrous metals increased 
except uranium, which declined 9.4%. 
Platinum-group metals consumption in- 
creased 23.2%. Antimony and silver both 
increased 17% or more. Copper and zinc 
each increased almost 11% and ilmenite 
and titanium slag increased more than 
10%. Lead increased 3.7% but mercury in- 
creased only 1.2%. 

Consumption of nonmetals increased for 
all major commodities except sand and 
gravel, which declined 0.8%. Phosphate 
rock increased 9.695, followed by cement, 
which increased 9.0%. Sulfur increased 
7.2%; asbestos, 6.6%; crushed stone, 5.6%; 
clays, 4.9%; and lime, 3.6%. Salt and pot- 
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ash increased only 0.8% and 0.4%, respec- 
tively. 

Total energy resource inputs in terms of 
British thermal units (Btu) increased 
5.2% to 72,242 billion Btu. Consumption 
of all mineral energy resources increased 
with one exception—anthracite coal de- 
clined over 14%. Petroleum consumption 
increased 7.9%, bituminous coal increased 
5.1%, and dry natural gas increased 1.3%. 

All categories of electricity generation in- 
creased in 1972. The total increased 7.9% 
to 1,853 billion kilowatt hours. Utilities in- 
creased 8.3%, made up by a 3.9% gain in 
hydropower, a 42.6% gain in nuclear 
power, and an 85% increase in conven- 
tional fuel-burning plants. Industrial gen- 
eration of electricity increased 2.4%. 


ENERGY 


Demand for energy in 1972 was at the 
highest level ever. Domestic production 
did not supply as great a percentage of 
the U.S. supply as it has in the past. The 
demand for clean energy has increased 
faster than the demand for energy as a 
whole or the ability to produce clean- 
burning fuels. As a result there was in 
1972, as in the previous few years, an “en- 
ergy crisis." This energy crisis was gener- 
ally manifested in the form of "brown 
outs" and shortages of heating fuel in the 
cold months. As a result, more of the do- 
mestic energy needs in 1972 were supplied 
by imported fuels, and the search for al- 
ternative sources of domestic energy was 
intensified. 

Production.—Total production of min- 
eral energy resources and electricity from 
hydropower and nuclear power in 1972 in- 
creased 2.1% to 62,222 trillion Btu. Fossil 
fuels increased, except for anthracite coal, 
which declined 185% to 181 trillion Btu. 
Bituminous coal and lignite increased 7.2% 
to 14,350 trillion Btu. Wet natural gas and 
crude petroleum both increased less than 
05% to 24,878 and 19,344 trillion Btu, re- 
spectively. Hydropower increased 2.4% to 
2,895 trillion Btu, and nuclear power in- 
creased 42.6% to 576 trillion Btu. 

Consumption.—U.S. energy consumption 
in 1972 increased 5.2% to 72,242 trillion 
Btu. Consumption of anthracite coal de- 
clined over 14.3%. Bituminous coal and 
lignite increased 5%, second only to petro- 
leum, which increased over 8% in 1972. 
Natural gas consumption increased over 


1%, and natural gas liquids increased over 
2%. Consumption of electricity from hy- 
dropower increased almost 4%. Electricity 
consumption from nuclear power, which 
was the same as production, increased 
42.6%. 

Household and commercial received 
41.9% of its total energy inputs from natu- 
ral gas, 36.9% from petroleum, and 19.1% 
from electric utilities; for industrial users 
the percentages were 45.9, 24.8, and 10.8, 
respectively. The transportation sector re- 
ceived 95.5% of its energy from petroleum. 
Energy inputs to electric utilities were 
from bituminous coal and lignite, 41.9%; 
dry natural gas, 22.1%; petroleum, 16.9%; 
hydropower, 15.8% and nuclear power, 
3.1%. 


Coal.—The domestic supply of anthra- 
cite coal declined 19.4% in 1972; that for 
bituminous coal and lignite increased 
5.0%. Exports of anthracite declined 14.8% 
and those of bituminous declined 1.2%. 
Imports of bituminous coal declined 64,000 
tons to 47,000 tons in 1972, after increasing 
75,000 tons in 1971. The total domestic 
supply of bituminous coal in 1972 was 
519.8 million tons; for anthracite the figure 
was 5.9 million tons. Electric utilities used 
67% of bituminous coal. The household 
and commercial sector was the largest user 
of anthracite. 

Natural gas.—The domestic supply of 
natural gas increased 1.3% to 22,429 bil- 
lion cubic feet in 1972. Domestic produc- 
tion increased 0.2% to 22,532 billion cubic 
feet. Exports declined 2.7% to 78 billion 
cubic feet; imports increased 9.1% to 1,019 
billion cubic feet. Demand for natural gas 
increased in all consuming sectors except 
electric power generation, which declined 
0.4%. The largest increase was 3.8% in the 
household and commercial sector. The 
largest consuming sector, industrial, con- 
sumed 42.995 of the natural gas supply in 
1972. 

Petroleum.—The domestic supply of pe- 
troleum increased 7.9% to 5,990.2 million 
barrels. Production increased only negligi- 
bly to 3,455.4 million barrels; exports de- ` 
clined from 0.5 to 0.2 million barrels; and 
imports increased 32.2% to 811.1 million 
barrels. The total supply of crude oil in- 
creased 4.797, to 4,280.9 million barrels. De- 
mand for petroleum increased 7.7% to 
5,320.7 million barrels. Transportation con- 
tinued to be the largest consuming sector, 
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accounting for over 60% of petroleum de- 
mand. 

Geothermal Energy.—The search for 
new sources of energy has led to the devel- 
opment of geothermal power generation. 
At the present time it is in use at only a 
few locations where ideal conditions exist. 
Other areas considered potential sources of 
geothermal power were being investigated 
in 1972. 

Nuclear Energy.—Nuclear energy in 1972 
contributed less than 1% to total energy 
consumption in terms of Btu’s. Although 
this is not an impressive number, during 
1972 much research was devoted to increas- 


ing the energy output from nuclear 
sources. 

Hydroelectric Power.—Hydroelectric 
power supplied less than 5% of U.S. con- 
sumption in 1972. During the year, the in- 
crease in the output of hydroelectric plants 
did not keep up with the rate of increase 
in the U.S. demand for energy. 

Other Energy.—Solar, wind, tidal and 
biological energies were only minor, or 
potential sources during 1972. All were 
being considered as potential sources of en- 
ergy for the future. Solar and wind energy 
have been used on only a minor scale. 
Biological (from organic wastes) and tidal 
energies were still only in the theoretical 
stages in 1972. 


EMPLOYMENT AND PRODUCTIVITY 


Employment.—Employment in_ selected 
mineral industries increased for mining, 
but the manufacturing sector continued to 
show a decrease for the third consecutive 
year. Total mining employment increased 
almost 1% in contrast to last year’s decline 
of 3%. This was mostly accounted for by a 
12% increase in copper ore mining and an 
8% gain in bituminous coal. Employment 
in crude petroleum and natural gasfields 
posted a 2.3% decrease, while oil and gas- 
field services registered a 3.2% gain. Iron 
ore mining and nonmetal mining and 
quarrying employment continued to de- 
cline to 20,100 and 112,100, respectively. 

In 1972, minerals manufacturing employ- 
ment decreased almost 2% to 834,800. All 
categories declined except for cement and 
petroleum and coal products. 

Hours and Earnings.—Hourly earnings 
for the total mining sector increased 7.8% 
to $4.17. This increase is slightly better 
than the trend of recent years. Weekly 
earnings increased at almost the same rate, 
since weekly hours declined only 0.1 hour 
to 43.4. Average hourly earnings for metal 
mining increased 8.5% to $4.47. Average 
hourly earnings for iron ore mining in- 
creased 7.4% to $4.50, and for copper ore 
mining they increased 11.1% to $4.62. Av- 
erage weekly hours for metal mining de- 
clined 0.1 hour to 41.5. Average weekly 
hours for copper ore mining declined 3% 
to 41.6, and an increase of 1.7% to 41.2 
was reported for iron ore mining. Average 
hourly earnings for nonmetal mining and 
quarrying increased 7.3% to $3.95; weekly 


hours remained nearly the same; and 
weekly earnings increased almost the same 
percent as hourly earnings. In the mineral 
fuels industries, average hourly earnings in- 
creased 7.3% to $4.58, weekly hours re- 
mained constant, and weekly earnings in- 
creased 10.2% to $191.27. The highest 
average hourly and weekly earnings oc- 
curred in the bituminous coal mining in- 
dustry. Weekly hours, weekly earnings, and 
hourly earnings all increased for crude pe- 
troleum and natural gas. Hourly earnings, 
which declined 2.1% last year, increased 
5.9% this year. 

Average hourly earnings for manufactur- 
ing industries increased 11.8% in 1972. 
Hourly earnings in the fertilizer industry 
increased 7.3% to $3.36; weekly earnings 
increased at a slightly higher rate; and 
weekly hours increased slightly. In the ce- 
ment industry hourly earnings increased at 
about the same rate as last year (10%), to 
$5.12. Hourly earnings increased 12.7% to 
$5.15 for the blast furnaces, steel and roll- 
ing mills industry; weekly earnings in- 
creased 15.8% as weekly hours increased 
slightly over 1 hour. Hourly earnings in 
nonferrous smelting and refining increased 
10.4%; weekly earnings increased 11.2%; 
and weekly hours increased only slightly. 

Hourly earnings for the petroleum and 
related products industries increased 8.1% 
to $4.95. Weekly earnings increased 7.6% 
as weekly hours declined slightly. 

Labor Turnover Rates.—The accession 
rate (hires and rehires) for selected min- 
eral industries varied in 1972. Two catego- 


REVIEW OF THE MINERAL INDUSTRIES 7 


ries remained stable, but three others de- 
clined. Of those showing a decline, blast 
furnaces, steel and rolling mills, and hy- 
draulic cement, decreased by four per 
thousand employees; and coal mining went 
from 19 to 18 per thousand employees. 
Manufacturing, nonferrous smelting and 
refining, metal mining, iron ores, and cop- 
per ores registered moderate increases. The 
separation rate remained stable in manu- 
facturing, petroleum refining and related 
industries, and petroleum refining. Separa- 
tion rates in the metal mining, iron ore, 
and coal mining industries increased two 
per thousand over that of 1971. Hydraulic 
cement, copper ores, and blast furnaces, 
steel and rolling mills declined, with the 
latter showing the sharpest decrease. The 
layoff rate for 1972 was down or stable in 
most categories with the exception of coal 
mining, metal mining, and iron ores. 

Wages and Salaries.—During 1972 the 
total wages and salaries for all industries 
continued to trend upward. The increase 
was 9.3%, significantly higher than last 
year's 5.995. In the mining sector, total 
wages and salaries reached $6.7 billion. 
Wages and salaries in manufacturing rose 
9.4% to $175.8 billion, a large increase 
over last year's 15% gain. Average yearly 
earnings per full-time employee for all in- 
dustries was $8,604, a 6.7% increase. The 
mining sector employees received an an- 


nual average of $10,320 in 1972, a 4% gain 
over 1971. Average earnings in manufactur- 
ing increased 6.9%, to $9,232. 

Productivity.—Labor productivity in- 
dexes for selected minerals in 1971 (latest 
data available) showed mixed results. The 
petroleum refining indexes showed gains in 
productivity, and the bituminous coal and 
lignite mining indexes showed losses in 
productivity. The index of copper ore out- 
put per production worker increased in 
1971 from 131.9 points in 1970 to 133.5 
points (19672100). The indexes of output 
per production worker man-hour for cop- 
per ore mined and recoverable metal 
mined increased 5.4%, and 1.9%, respec- 
tively to 133.8 and 114.9 index points. The 
index of output per production worker 
man-hour for iron ore mined increased 
2.07, to 119.6 points and the same index 
for usable ore increased 0.8% to 108.9 
points. Productivity of petroleum refined 
as reflected in the indexes of output per 
employee, per production worker, and per 
production worker man-hour all reversed 
the down-trend of 1970 and increased in 
1971; output per production worker man- 
hour increased 4.3%, to 114.9 index points. 
Productivity of bituminous coal and lignite 
mining as reflected in these same indexes 
declined; output per production worker 
man-hour declined 1.3%, to 102.5 index 
points. 


PRICES AND COSTS 


Index of Average Unit Mine Value.— 
The total index of average unit mine 
value (1967=100) increased 2.3% in 1972, 
to 120.3. The fuel index increased by 
1.7%, metals increased by 3.3%, and non- 
metals increased by 3.6%. Ferrous metals 
increased by 3.7%. Nonferrous base metals 
and other nonferrous metals increased by 
0.6% and 0.8%, respectively. Nonferrous 
monetary metals increased by 26.9% rais- 
ing the average for all nonferrous metals 
by 2.9%. The increase in the nonmetals 
index was caused by a 4.7% increase in 
construction and a 4.9% increase in other 
metals; the chemical index declined 1.0%. 
The coal index increased 6.3%, and crude 
oil and natural gas increased 0.5%. 

Index of Implicit Unit Value—The 
index of implicit unit value (1967=100) 
increased 2.2% to 120.2 in 1972. This is 
less than one-half the increase of the pre- 


vious year. The index for ferrous metals 
increased 3.3%. The average for nonferrous 
metals increased 2.1%, compared with the 
7.9% decline in 1971. Base metals increased 
slightly, monetary metals increased almost 
24% and other nonferrous metals increased 
3.3%. Nonmetals increased 3.3% to 110.8. 
Construction increased 4.4%, chemicals de- 
clined 2.4%, and other nonmetals increased 
5.2%. The fuels section increased 2.1% 
from 119.8 to 122.3. The coal index in- 
creased 6.4% and that for crude oil and 
natural gas increased less than 1%. 
Prices.—The wholesale price index for 
all commodities increased 4.6% during 
1972. However, the index for all commodi- 
ties other than farm and food increased 
only 3.4%. Wholesale prices for metals and 
metal products increased 3.8%. Within this 
group, price changes ranged from a 16.6% 
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decline in aluminum ingot to a 10.7% in- 
crease in common pig lead. Prime western 
slab zinc increased 10.0%. Most other met- 
als prices increased moderately. Prices of 
most nonmetallics also increased during 
the year as reflected in the 3.0% increase 
in the overall nonmetallic index. Gypsum 
products showed the largest gain in this 
group with a 7.495 increase. Only three 
nonmetallic commodity price indexes de- 
clined, and two remained unchanged. Fer- 
tilizer materials declined 2.095, phosphates 
declined 4.795, and domestic muriate of 
potash declined 0.195. Phosphate and total 
potash remained unchanged. Prices for 
fuels, related products and power increased 
3.9% in 1972. Price indexes for anthracite 
and bituminous coal increased 4.2% and 
6.8%, respectively. Coke increased 4.6%, 
gas fuel prices increased 5.6%, electric 
power increased 7.0%, and crude petro- 
leum, and petroleum products increased 
0.5% and 2.0%, respectively. 

During 1972, mineral energy resource 
prices were generally up for coal and natu- 
ral gas and, down for petroleum and pe- 
troleum products. Bituminous coal in- 
creased more than 15%; anthracite prices 
increased at rates of almost 395 to more 
than 5%. Prices of petroleum and petro- 
leum products declined with the exception 
of crude petroleum which was unchanged 
at $3.39 per barrel and the price of No. 2 
distillate fuel oil for all Gulf ports. Gaso- 
line prices declined over 2%. The average 
price of natural gas at the wellhead in- 
creased over 2% from 18.2 cents to 18.6 
cents per thousand cubic feet. 

The average cost of electrical energy in 
the United States in 1971 (latest data 
available) rose 0.1 cent above that of 1970, 
to 1.7 cents per kilowatt hour. The aver- 
age cost of electrical energy in both the 
residential market and the commercial and 
industrial markets showed a O.l-cent in- 
crease to 2.2 and 1.4 cents per kilowatt 
hour, respectively. Costs in all geographic 
areas with two exceptions either remained 
unchanged or increased only 0.1 cent per 
kilowatt hour. The two exceptions were 
the East South-Central region and the 
Middle Atlantic region in which the price 


INCOME AND 


National Income Generated.—In 1972 
national income originating in all indus- 


increased 0.2 and 0.3 cents per kilowatt 
hour, respectively. Alaska and Hawaii re- 
mained the highest cost areas, and the 
East South-Central region remained the 
lowest cost area. 

Principal Metal Mining Expenses.—The 
index of principal metal mining expense: 
(1967 —100) continued to climb in 1972, 
although not so fast as in 1971. Elec- 
trical energy reflected the largest increase, 
7.095. The labor component was next, ris- 
ing 5.9%. Fuels increased 3.9%, compared 
with 7.8% for the previous year. Of the 
principal metal mining expenses, the index 
for supplies again increased at the slowest 
rate, 3.8%. Overall the index climbed 
5.1%. 

Costs.—The 1972 index of relative labor 
costs and productivity for iron ore showed 
an increase in productivity; that for cop- 
per ore showed a decrease in productivity. 
The index of labor costs per unit of out- 
put for iron ore mining decreased 2.2%; 
the figure for copper ore mining increased 
15.0%. The index of value of product per 
man-period was up 11.6% for iron ore 
mining; the figure for copper ore mining 
declined 5.0%. The index of labor costs 
per dollar of product for mining iron ore 
and copper ore declined 3.7% and in- 
creased 16.9%, respectively. The index of 
relative labor costs and productivity for bi- 
tuminous coal in 1971 (latest data avail- 
able) showed a 15.1% increase in labor 
costs per unit of output, an 8.0% increase 
in the value of product per man-period, 
and an 8.095 increase in labor costs per 
dollar of product. The index for petro- 
leum for 1970 (latest data available) 
showed a 1.5% increase in labor costs per 
unit of output, an 8.895 increase in the 
value of product per man-period, and a 
0.7% decrease in labor costs per dollar of 
product. 

The range of changes in all but two of 
the price indexes for mining construction 
and material handling machinery and 
equipment during 1972 was between plus 
2.8% and plus 4.1%. The exceptions were 
portable air compressors which decreased 
1.995, and power cranes, drag lines, shov- 
els, etc., which increased 4.5%. 


INVESTMENT 


tries was $942 billion, a 9.6% increase over 
1971. The mining industries advanced 
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17.6%, a sharp contrast to last year’s 8.6% 
decline. Crude petroleum and natural gas 
again increased in 1972, by 27.5%, which 
was by far the largest increase in any sec- 
tor. Coal mining increased to $2.4 billion, 
a 15.7% gain. The mining and quarrying 
of nonmetallic minerals and metal mining 
advanced 9.7% and 6.7%, respectively, over 
1971. Mineral manufacturing also increased 
in 1972, to $252 billion, an 11.6% increase. 
The primary metal industries and the 
manufacturing of stone, clay, and glass 
products increased about 13%. Petroleum 
refining and related industries showed a 
gain of 9.1%, which was slightly higher 
than that of 1971. 

Profits and Dividends.—In 1972 the av- 
erage annual profit rate on shareholders’ 
equity in manufacturing industries in- 
creased for the second consecutive year. 
The increase was 9.3%, more than twice 
the 4.3%, increase in 1971. Profit rates for 
almost all the selected mineral manufac- 
turing corporations posted increases with 
the exception of the petroleum refining in- 
dustries. The greatest percentage increase 
was a 35.6% increase to a rate of 6.1 for 
primary iron and steel. Primary nonferrous 
metals increased 15.7% to a rate of 5.9, 
which was still the lowest annual profit 
rate among the selected mineral manufac- 
turing corporations. Chemicals and allied 
products increased 9.3% to a rate of 12.9, 
which was the highest among the selected 
corporations. Petroleum refining declined 
16.595, although it paid out the highest 
level of dividends, $3.3 billion, an increase 
of 1.895 over that of 1971. The sharpest 
decline in total dividends was reflected by 
primary nonferrous metals, a 27.2% de- 
crease from the previous year, followed by 
primary metals with 13.9%. Stone, clay 
and glass products reached $415 million in 
1972, a 15.995 increase. Primary iron and 
steel registered a 0.295 increase, a sharp 
contrast to last year's 21.3% decrease. The 
total dividends for all manufacturing in 
1972 reached $16.1 billion, a 5.8% increase 
over that of 1971. 

The total number of industrial and 
commercial failures in 1972 declined to 
9,566, the lowest figure reported since 1969. 
This represented a 7.4% decrease, while 
the current liabilities increased 4.3%, sur- 
passing the $2 billion mark. There were 44 
mining failures reported in 1972, compared 


with 38 in the previous year, but the cur- 
rent liabilities declined by more than $3.5 
million. In the manufacturing sector the 
number of failures declined over 1995, and 
the current liabilities increased 8.3%, over 
that of 1971. 

New Plant and Equipment.—In 1972 
new plant and equipment expenditures by 
mining firms continued to rise, reaching 
$2.42 billion, a 12% increase over that of 
1971. The manufacturing sector, which ex- 
perienced a decrease last year, came back 
up to over $31 billion. Among selected 
mineral manufacturing industries, the ex- 
penditures were mixed. The most signifi- 
cant change occurred in stone, clay, and 
glass products, which increased over 41%. 
Primary nonferrous metals also increased, 
from $1.08 billion in 1971 to $1.18 billion 
in 1972, a 9% gain. Primary iron and 
steel, and petroleum and coal products 
registered 10% decreases for 1972. 


Plant and equipment expenditures of 
foreign affiliates of U.S. companies in min- 
ing and smelting decreased in 1972 to 
$1,657 million, a 4% decrease from 1971. 
The only increase in expenditures was 
posted by Europe, which gained $2 million 
over the previous year. Canadian expendi- 
tures declined 7%, a sharp contrast to last 
year's large increase. Latin American ex- 
penditures declined 6% to 3230 million. 
The petroleum outlay in 1972 went up 
again, this year by 10% in comparison: 
with last year’s figure of 25%. All report- 
ing areas showed gains in petroleum ex- 
penditures except for Latin America. The 
manufacturing sector rose 13% to 7.6 bil- 
lion, with Canada the only area to show a 
decrease. 

Issues of Mining Securities.—In 1972, es- 
timated gross proceeds of new securities of- 
fered by extractive industries totaled $2,010 
million, compared with $1,283 million in 
1971. Common stock accounted for 64.7% 
of the proceeds, substantially less than 
1971. The remainder was absorbed by 
bonds, 35.1%, and preferred stock, 0.2%. 

Foreign Investment.—The value of U.S. 
direct investments abroad for all industries 
increased 10% to $86.0 billion in 1971 
(latest data available). Investments in de- 
veloped countries, which accounted for 
68% of the total, also increased about 10% 
during the year to $58 billion. Investments 
in petroleum affiliates accounted for 28% 
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of the 1971 total. Petroleum investments 
increased 11.7% in 1971, the rate of in- 
crease being about the same in both devel- 
oped and developing countries. Developed 
countries accounted for 53% of the invest- 
ments in petroleum affiliates. In 1971 the 
book value of Canadian petroleum affiliates 
gained $327 million. The value of petro- 
leum investments in European affiliates in- 
creased $736 million. Investments increased 
for all developing countries. The other 
Asia and Pacific section increased almost 
36%, the Latin American section increased 
6.5%, the other Africa section increased 
95%, and the Middle East increased only 


1.6%. 
U.S. direct investments in foreign mining 


increased $583 million to $6.72 billion dur- 
ing 1971 (latest data available). Net capi- 
tal outflows increased to $519 million, and 
reinvested earnings declined. The devel- 
oped countries accounted for more than 
60% of the U.S. direct investments. 

The total value of foreign direct invest- 
ments in the U.S. was $13.7 billion in 1971 
(latest data available). Almost 23% of this 
or $3.1 billion was invested in petroleum. 
Petroleum gained 4% for the year, much 
less than the 20% gain the previous year. 
European firms provided 92% of the pe- 
troleum investments; firms in the United 
Kingdom and the Netherlands alone ac- 
counted for 84%. 


TRANSPORTATION 


The total quantity of selected minerals 
and mineral energy products transported 
by railroad and water in the United States 
declined in 1971 (latest data available), 
with transportation of mineral products 
declining at a greater rate than the total 
for all commodities. Rail transportation of 
total mineral products declined 8.8%, but 
water transportation remained steady. Al- 
most 63% of selected metals and minerals, 
except fuels, was transported by rail, and 
more than 59% of selected mineral energy 
resources and related products was trans- 
ported by water. Total selected minerals 
and mineral energy products accounted for 
57.3% of all commodities transported by 
rail and 84.3% of all commodities trans- 
ported by water. 

In the metals and minerals except fuels 
category, the quantity transported by rail 
decreased 7.3% to 400.9 million short tons. 
Iron ore and concentrates, crushed and 
broken stone, sand and gravel, and phos- 
phate rock were the largest users of rail 
transport in volume terms. Rail transport 
for most minerals declined in 1971, with 
the notable exception of slag, which in- 
creased 48%; gypsum and plaster rock 
which increased more than 17%; and 
phosphate rock, which increased more than 
4%. Leading the decline were pig iron, 
which declined over 23%; other nonferrous 
ores and concentrates, almost 19%; and 
iron and steel primary products, over 13%. 


In the same category transportation by 


water decreased in quantity by 0.2% to 
239.7 million short tons. Iron ore and con- 
centrates and crushed and broken stone 
combined with sand and gravel continued 
to be the largest commodities by volume. 

Mineral energy resources transported by 
rail in 1971 amounted to 396 million short 
tons, a decline of 10.2% from that of last 
year. Shipments of bituminous coal and 
lignite accounted for more than 89% of se- 
lected mineral energy resources and related 
products transported by rail. 

Coal and crude petroleum accounted for 
more than 45% of the tonnage of mineral 
energy resources transported by water. 
Large amounts of gasoline and distillate 
and residual fuel oil were transported by 
water in 1971. The total volume of se- 
lected mineral energy resources and related 
products transported by water was 558 mil- 
lion short tons, which was very similar to 
that of 1970. 

A total of 935,000 miles of gas pipeline 
existed in 1971 (latest data available), a 
2.2% increase above that of 1970. Total 
petroleum pipeline mileage in 1971 in- 
creased to 219,000 miles. The total petro- 
leum pipeline mileage reported was dis- 
tributed among the following: crude 
gathering systems in field operations, 33%; 
larger size crude trunklines, 3495; and pe- 
troleum product pipelines that extend 
from refineries to extraction terminals, 


33%. 
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RESEARCH ACTIVITIES 


National expenditures for research and 
development activities for all industries in 
1971 (latest data available) totaled $18.4 
billion, almost a 3% gain over the 1970 
expenditure of $17.9 billion. In 1971 com- 
pany expenditures accounted for $10.7 bil- 
lion, and the Government funded $7.7 bil- 
lion; the figures for 1970 were $10.1 billion 
and $7.8 billion, respectively. Research and 
development expenditures in petroleum 
refining and extractive totaled $505 million 
in 1971, a 16.9% decline from the 1970 
figure of $608 million. Almost 97% of the 
1971 figure and 93% of the 1970 figure 
were financed by private expenditures; 
Government funds supplied the remainder. 
Research and development expenditures in 
the chemical and allied products industries 
were $1.8 billion, very close to the 1970 
figure, which was almost 5% greater than 
the 1969 figure. Company expenditures 
made up nearly 90% of the total in both 
1970 and 1971. 


Bureau of Mines.—Bureau research ac- 
tivities continued to be directed toward ef- 
ficient use of our natural mineral and fuel 
resources to insure adequate mineral sup- 
plies without objectionable environmental, 
social, and occupational effects. Bureau re- 
search programs were divided into the fol- 
lowing groups in 1972: mining research, 
metallurgy research, resource recovery and 
pollution abatement, coal research, petro- 
leum research, oil shale research, health 
and safety research, and explosives and ex- 
plosions research. Economic research was 
directed toward the same ends as other 
Bureau of Mines research; it included en- 
vironmental problems and studies of sup- 
ply and demand problems. 


Bureau of Mines funding of obligations 
for mining and mineral research and de- 
velopment was $70.9 million during fiscal 
year 1972, a 17.6% increase above fiscal 
year 1971. Funds for applied research in- 
creased to $32.8 million, 46% of the total. 
Funds for basic research rose to $7.8 mil- 
lion, 11% of the total, and funds for de- 
velopment increased 40% to $30.2 million, 
which is 43% of the total. Obligations for 
fiscal year 1973 are estimated to increase 
by more than 10% to $78.4 million. Most 
of this increase is estimated to be funds 
for development; funds for basic research 
are estimated to decline. Bureau of Mines 


funding obligations for total research were 
$40.6 million in 1972, a 4.7% increase. 
Funds for engineering sciences were $28.7 
million; for physical sciences, $10.5 mil- 
lion; for mathematical sciences, $0.5 mil- 
lion; and for environmental sciences, $0.9 
million. The estimated figures for 1973 are 
very close to the 1972 figures. Highlights 
of the accomplishments of Bureau research 
programs, including work in progress, are 
as follows: 

Mining.—Ore recovery ratio is a primary 
indication of the efficient extraction of our 
natural resources. As the size of pillars left 
by mining is decreased, the ore recovery 
ratio increases. In situ stress measurements 
and triaxial strength tests on model pillars 
containing planes of weakness showed con- 
clusively that the in situ strength of full- 
size mine pillars containing planes of 
weakness can be predicted with good accu- 
racy. With this information, stable pillars 
can be designed using safety factors as low 
as 1.5, a significant improvement over the 
value of four that is generally used in the 
design of rock structures. Use of these 
techniques to predict pillar strength will 
permit use of the lower safety factor in de- 
sign and could increase productivity with- 
out sacrificing safety. 


Other advances in understanding pillar 
behavior were made as a result of stiff 
loading tests on model pillars. In the case 
of a partially failed pillar, it was shown 
that the decrease of load results mainly 
from a decrease in the effective cross sec- 
tional area of the pillar and that the max- 
imum stress on the undisturbed section re- 
mains a constant. This maximum stress 
can be estimated from the prefailure load- 
deformation curve. Also confirmed was 
that the addition of as little as 1 to 4 
pounds per square inch radial confining 
pressure can increase the  post-failure 
strength of pillars by as much as 10%. 


Several major improvements were made 
in in situ stress determination techniques. 
Accurate stress measurements can now be 
made in high stress areas where discing oc- 
curs by means of a special type of bore- 
hole deformation gage that requires only 
one-half of an inch of overcoring. The 
necessary corrections have been determined 
by finite element analysis and proven cor- 
rect by field tests. An improved type of 
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borehole gage also has been developed 
which eliminates the drift problem. This 
gage is sufficiently stable so that it can be 
used to measure change in stress with 
time. 

A field technique was developed and 
tested for locating hidden faults that cause 
serious ground support and hydrologic 
problems in certain uranium deposits in 
Wyoming. In another study theoretical 
analysis has shown that a 2-foot thick 
layer of sand around an 8-foot diameter 
corrugated aluminum culvert can reduce 
the maximum stress by a factor of 10. 

Tests on small reinforced polymer-im- 
pregnated concrete beams for use as mine 
supports showed that conventional design 
concepts might create a condition where 
reinforced polymer-impregnated beams fail 
violently. This problem can be solved by 
the addition of small quantities of steel 
fibers. 

‘As the first step toward developing a 
new mining method for the native copper 
ores of the upper Michigan peninsula, a 
5y59-month test demonstrated that elec- 
tronic sorting of coarse ores is feasible. In 
another research effort on native copper 
ores, it was found that high-frequency in- 
duction heating does not produce the ther- 
mal shock necessary for the fragmentation 
of these ores. However, a combined ther- 
mal-hydraulic rock fragmentation  tech- 
nique was successfully tested on other rock 
types. 

Hydraulic pipeline transportation tests 
to study the effect of particle size on head 
loss produced surprising results. At high 
velocities, six sizes of glass heads showed 
no discernable differences in head loss and 
all head losses approached clear water be- 
havior as velocity increased. At lower 
speeds, below 7.5 feet per second, head loss 
becomes an inverse function of particle 
size; that is, an increase in particle size re- 
sulted in a decrease in head loss, indicat- 
ing that less energy was dissipated in par- 
ticle interaction as particle size increased. 
This is in contradiction to the widely ac- 
cepted Durand equation, which states that 
head loss is directly proportional to parti- 
cle size. 


Digging and loading tests on bulk mate- 
rial developed quantitative evidence that 
approximately four times as much energy 
is required for the loading process. Thus, 
any improvement in the initial penetration 


process could result in considerable saving 
in both design and operating horsepower. 

Metallurgy.—The general objective of 
the metallurgy program of the Bureau of 
Mines is to provide, through research and 
development, the scientific and technical 
information necessary to encourage and 
stimulate the nonfuel minerals industry to 
make advancements in technology. Indus- 
trys response and acceptance of Bureau 
technology was indicated by the construc- 
tion of a new plant in Mississippi, mod- 
eled on the Bureau-developed method for 
producing electrolytic chromium. It is the 
only commercial process in use in the 
United States for producing the metal. 
The Bureau-developed ion exchange proc- 
ess for recovering uranium values from 
mine waters, when tested on a semiin- 
dustrial scale, was accepted by several com- 
mercial uranium producers. In another de- 
velopment, the Bureau's modern version of 
the carbon- in- pulp gold recovery process 
was pilot tested in a cooperative effort and 
then adopted by the Homestake Mining 
Co. at Lead, S. Dak., where it was shown 
that gold could be recovered effectively 
from slimes. As a result of the successful 
pilot plant investigations, the company has 
built a new 2,850-ton-per-day carbon-in- 
pulp plant to replace its old slime plant. 
Another gold process developed by the Bu- 
reau has achieved acceptance for the recov- 
ery of gold from domestic deposits at Car- 
lin and Cortez, Nev. where leaching 
techniques have been successfully applied 
to submarginal gold ores. 


(The development of a process to benefi- 
ciate nonmagnetic taconites into a com- 
mercially acceptable iron ore was also ac- 
complished by Bureau researchers. 
Although magnetic taconites have been 
used increasingly as a source of domestic 
iron ore, large reserves of nonmagnetic ta- 
conites have been bypassed for lack of an 
acceptable beneficiation process. The Bu- 
reau conducted a vigorous program on lab- 
oratory and pilot plant scale for flotation 
of nonmagnetic taconites. The results led 
to a patented method to improve the 
grade of the ore from 30% iron to over 
65% iron in concentrates meeting commer- 
cial acceptance. In 1972, after several years 
of cooperative effort with the Bureau, the 
Cleveland Cliffs Iron Co. announced plans 
to allocate $190 million for its Tilden 
project, which would have an initial an- 
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nual output of 4 million tons of pellets 
using the Bureau-developed selective floccu- 
lation flotation process on Marquette 
Range nonmagnetic taconites. This plant 
will be the first of its kind to process low- 
grade, fine-grained, nonmagnetic taconite. 
¿Research is underway on the develop- 
ment of a new process to recover phos- 
phate while eliminating the slime storage 
ponds—the major problem in the current 
extraction technique. Slimes are stored in 
huge ponds, covering thousands of acres, 
which precludes the use of this valuable 
land for other purposes. Another problem 
is that waste slimes contain more than 
20%, of the phosphate mined. The Bureau 
has recently found that direct acidulation 
of land pebble phosphate ore with sulfuric 
acid in a continuous miniplant recovered 
approximately 95%, of the phosphate while 
forming a sandy solid residue which 
should cause no waste disposal problem) 
The new process appeared to be technolog- 
ically feasible, but additional research is 
necessary to establish the economic and en- 
vironmental feasibility. 

Bureau of Mines research on copper is 
concerned with extracting the metal from 
low-grade ore and the development of 
roast-leach methods for processing concen- 
trates. In one study, a process has been de- 
veloped to recover copper more effectively 
from the run-of-mine material deposited in 


dump piles or heaps. In another study. 


laboratory research has shown that roast- 
ing copper sulfide concentrates (chalcopyr- 
ite) with lime followed by acid leaching is 
effective for obtaining high copper recov- 
ery and at the same time eliminating the 
generation of sulfur dioxide, a serious air 
pollution problem in conventional roasting 
and smelting operations. Because the roast 
is autogenous, considerable gangue can be 
tolerated in the concentrate. This feature 
would reduce flotation costs and also save 
valuable byproduct minerals, such as molyb- 
denite, that are only partially recovered 
in the present techniques for_ producing 
clean concentrate for smelter feed. 

In other copper research, a simple and 
inexpensive sulfatizing roast-leach proce- 
dure has been developed for treating cop- 
per concentrate from sulfide ores. Roasting 
the copper concentrate with iron oxide 
converts essentially all of the contained 
copper to a water soluble copper sulfate. 
Gold and silver present in the leach resi- 


due are amenable to subsequent recovery. 
It may be possible for the copper to be re- 
covered by electrowinning or, alternatively, 
copper can be concentrated readily by sol- 
vent extraction. This procedure is environ- 
mentally attractive since it concentrates the 
SO», which facilitates the conversion to 
acid. 

The Bureau's materials research effort 
included studies on ceramics, catalysis, and 
the rolling and forging of ductile iron. 
The hot working of ductile iron promises 
major advantages. First, ductile iron, made 
primarily from scrap in relatively simple 
equipment, does not require the degree of 
refining necessary in steel production. The 
second advantage is that forgings could be 
produced from simple shapes cast to near 
final dimensions. The Bureau's experimen- 
tal rolling and forging tests have shown 
that certain ductile iron alloys can be suc- 
cessfully hot worked to obtain final shapes, 
with properties adequate for many applica- 
tions where steel is now used. Research is 
continuing to determine the best condi- 
tions under which ductile iron can be 
worked, including the effects of starting 
materials and compositions. 


Ceramic and nonmetallic minerals re- 
search in the Bureau was directed toward 
increasing the availability of such products 
as replacements for metals and as a means 
of improving the efficiency of minerals and 
metals processing. The Bureau began a 
new research program on more effective 
methods to process, fabricate, and utilize 
nonmetallic minerals and materials. Re- 
search under this program included testing 
clays and a variety of ceramic materials in 
applications that will expand the use of 
these resources, developing drilling fluids 
and modified portland cements for use in 
high-temperature and high-pressure drill 
hole applications such as are encountered 
in very deep oil wells, and creating new 
uses for low-cost sulfur and waste sulfate 
products. The work on testing and evalua- 
tion of ceramic raw materials was designed 
to provide technical assistance to State ge- 
ologists. 

Resource Recovery and Pollution Abate- 
ment.—The metallurgy research program 
also included a wide variety of projects on 
secondary materials recovery and pollution 
abatement studies on mineral processing 
wastes, which are described in the Bureau's 
Information Circular 8595. 
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Bureau of ‘Mines research has resulted in 
the development of an effective and techno- 
logically feasible process for the desulfuri- 
zation of stack gases. The relatively 
straight-forward method, known as the “ci- 
trate process,” was originally designed to 
remove sulfur dioxide from the stack gases 
of smelters treating sulfide ores. The proc- 
ess is now being evaluated for controlling 
emissions from fossil fuel fired power- 
plants, chemical processing plants, and oil 
refining operations. 

The Bureau is currently constructing a 
pilot plant at Kellogg, Idaho, which will 
treat stack gas from the lead smelter oper- 
ated by the Bunker Hill Company. The 
plant will process about 1,000 cubic feet 
per minute of gas containing 0.5% sulfur 
dioxide. Sulfur dioxide removal is expected 
to be over 98%. 

An independent pilot plant test of the 
citrate process also is underway as a joint 
effort of Pfizer Inc., Arthur G. McKee and 
Co., and Peabody Engineering. 

Control regulations for sulfur dioxide air 
pollution are expected to create an abun- 
dant supply of low-cost sulfur and sulfuric 
acid. The Bureau has initiated a program 
to develop new uses for sulfur and has ex- 
panded its research efforts to utilize sul- 
furic acid in mineral and metal processing 
schemes. The current research included 
studies on sulfur-asphalt mixtures for pav- 
ing materials; sulfur formulations for sta- 
bilizing minerals tailings piles; construction 
materials modified with sulfur; a new ap- 
proach to phosphate production where the 
total ore is acidulated, thus avoiding the 
slimes disposal problem; and sulfuric acid 
leaching of limey copper ores, which can- 
not be beneficiated by conventional meth- 
ods. 

The Bureau’s process for recovery of the 
metal and mineral content of municipal 
incinerator residues has received national 
attention which culminated in the Envi- 
ronmental Protection Agency awarding a 
$2.4 million grant to the City of Lowell, 
Mass., to build a 250-ton-per-day demon- 
stration plant. The semicommercial instal- 
lation will be the first of its kind in the 
world and will recover the ferrous, nonfer- 
rous, and glass components from several 
municipal incinerators in the Lowell area. 

In another related approach to the 
urban refuse problem, a raw refuse re- 
source recovery pilot plant was placed on- 


stream. The new pilot plant, which has a 
capacity of 5 tons per hour, accepts refuse 
directly from municipal collection vehicles. 
The refuse is broken down into its metal, 
mineral, and energy fractions by a series of 
shredding, air classification, magnetic sepa- 
ration, and screening operations. In addi- 
tion to the metal and mineral values, 
there is recovered a combined paper and 
plastic fraction which has a fuel value of 
over 8,000 Btu per pound. 


Research is nearing completion on the 
combined railroad car-junk auto incinera- 
tor, which is being conducted in coopera- 
tion with a scrap processor. The incinera- 
tor allows smokeless burning of 20 scrap 
cars or one railroad car per hour. 


Three additional smokeless scrap auto- 
mobile incinerators patterned after the Bu- 
reau’s prototype have been constructed, 
bringing to 20 the number of commercial 
installations. Commercial air and water 
elutriators, based on the Bureau's research 
on recovery of nonferrous metals from 
junk car shredder rejects, have been or are 
being constructed at a number of scrap 
yards. A cryogenic process for recovery of 
copper from scrap wire is also being 
adopted by private companies as a result 
of Bureau research. In cooperation with 
the Ford Motor Co., a process for recovery 
and recycle of waste polyurethane foam 
from scrapped automobiles has been devel- 
oped 

Bureau-developed methods for stabiliza- 
tion of mine and mill wastes continued to 
be adopted by industry. A large copper 
company has utilized one of the Bureau's 
techniques to stabilize 120 acres of copper 
mill tailings in Nevada. During the past 
year the Bureau has cooperated with the 
Forest Service, a number of State agencies, 
and the private sector in developing meth- 
ods for overcoming air and water pollution 
resulting from mineral tailings disposal in 
Arizona, Colorado, Michigan, Idaho, Mis- 
souri, and Washington. In a cooperative 
cost-sharing effort with the Florida phos- 
phate industry, a substantial research pro- 
gram has been initiated to develop a prac- 
tical method to dewater phosphate slimes. 
The study involved both basic laboratory 
studies and large scale field tests on the 
more promising dewatering schemes. Meth- 
ods to dewater and dispose of a number of 


other mineral processing wastes such as red 
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muds and taconite tailings were also being 
investigated. 

Other projects related to secondary ma- 
terials recovery included a variety of stud- 
ies on techniques to recover and recycle 
values from sludges, drosses, dusts, and 
waste mineral processing waters. À major 
effort was also being made to decontami- 
nate waste processing waters for recycle 
and reuse. 

Coal.—Major emphasis in coal research 
again was placed on the production of 
clean-burning fuels from coal to help meet 
the Nation's rapidly increasing need for 
energy, while at the same time maintain- 
ing or improving the quality of the envi- 
ronment. 

On the basis of a 2-year detailed study, 
the National Academy of Engineering's 
Committee on Air Quality Management 
Ad Hoc Panel on Evaluation of Coal Gasi- 
fication Technology concluded that pilot 
plant work on the Bureau’s SYNTHANE 
Process should be expedited as one of the 
four most important American processes 
for converting coal to substitute natural gas 
(SNG). In addition, the Academy's ad hoc 
panel found that the Bureau's HYDRANE 
hydrogasification process for SNG showed 
great promise and recommended further 
development. 


During the year bituminous coal was 
successfully processed in the Bureau's 10- 
pound-per-hour HYDRANE unit. In these 
tests it was confirmed that strongly caking 
coal could be processed without first treat- 
ing the coal to destroy its caking charac- 
teristics. Because up to 95% of the meth- 
ane produced comes from the direct 
reaction of hydrogen with coal, this process 
offers further economic advantage over 
other coal gasification schemes in that a 
minimum amount of methanation is re- 
quired to convert the gases from the gasi- 
fier to pipeline quality gas. 

In other coal gasification research, 
strongly caking coal from the Upper Free- 
port seam in Preston County, W. Va., was 
gasified in a stirred-bed pressurized pro- 
ducer at 125 pounds per square inch, gage, 
and a side stream of the gas was processed 
to remove up to 98% of the H2S. This lat- 
ter step was accomplished by means of a 
solid absorbent consisting of 25% iron 
oxide and 75% fly ash. 

During the year, the Bureau initiated a 
pilot field experiment to establish the fea- 


sibility of gasifying Western subbituminous 
coals in situ. Underground coal gasification 
could provide a major source of clean en- 
ergy that would significantly reduce or 
eliminate many of the problems associated 
with conventional underground mining. 


Experiments were successfully concluded 
in a small laboratory process development 
unit after showing that coal containing 
nearly 5% sulfur and 16% ash could be 
liquefied with hydrogen to yield a pre- 
mium fuel oil essentially ash free and con- 
taining only 0.2% sulfur. A larger diameter 
reactor was constructed to study flow prob- 


lems that may be encountered in a 
scale-up of the process. 
In related research, conditions (4,000 


pounds per square inch, gage, at 4009C 
and 2 hours residence time) were estab- 
lished for optimum yield of oil produced 
by reaction of CO and H>O with North 
Dakota lignite in the absence of catalyst. 
Yield was found to be high at 3.2 barrels 
of oil per ton moisture- and ash-free lig- 
nite, or 63 weight percent, with 73 weight 
percent conversion of the feed. 

During the year construction was under- 
taken on a three-stage high-temperature 
coal combustion pilot plant designed to 
produce a low-ash, high-temperature gas 
suitable for open-cycle MHD power gener- 
ation. Research on mine waste land recla- 
mation emphasized work on bituminous 
spoil and anthracite refuse banks. Bureau 
personnel cooperated in a pilot plant SO; 
removal study conducted at a midwestern 
power and light company. 

Petroleum.—Laboratory-induced hydrau- 
lic fracture tests were conducted on ori- 
ented sandstone specimens whose tensile 
strength and permeability had been meas- 
ured. Breakdown pressure and fracture ori- 
entation were determined as a function of 
several levels of stress, load saturation, and 
rate. The objective was to determine if 
horizontal compressive stress is always the 
primary factor controlling fracture orienta- 
tion or if the directional properties of the 
rock matrix influence the induced fracture 
direction at low stress levels and/or low 
load rates. 

A triaxial. load cell and a closed-loop, 
automatic pressurization system were devel- 
oped to test the specimens. Preliminary 
analysis has indicated that fracture orienta- 
tion cannot be reliably predicted when- 
ever the stress difference in horizontal 
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components is less than 200 pounds per 
square inch. In this situation, the induced 
fracture direction is usually governed by 
permeability. 

Oil and gas reservoir properties must be 
known to develop more efficient and eco- 
nomical oil and gas extraction methods. 
Mobility, a measure of the capacity of a 
reservoir rock to conduct a fluid, varies 
with pressure, fluid volume, liquid-gas 
ratio, and gas velocity. The Darcy equation 
is inadequate for calculating the pressure 
gradient needed to recover gas-condensate 
fluid from a reservoir at an economic 
rate. Suitable equations have been devel- 
oped so that mobility can be computed 
more reliably. 

The application of radiotracer pulses to 
the evaluation of the fracture systems of 
underground formations was tested in the 
field and in an oil shale retort having a 
known void matrix. Best results were 
achieved when the tracer was added to the 
flowing gas stream and sampled as near to 
the formation face as possible. When the 
pulse emerges at the production well, it 
has been modified by dispersion through 
the fracture system. The degree and rate 
of dispersion are used to evaluate the re- 
servoir fracture and void systems. Nonra- 
dioactive gas tracers can be used where the 
presence of radioactivity might be objec- 
tionable. 

Research continued on the correlation of 
crude oil properties. The purpose of the 
study is to identify the source of marine 
oil spills when the source is otherwsie not 
known. A study of the potential use of 
knowledge of the orientation of natural 
fractures in a gas storage reservoir in East- 
ern Ohio was completed as part of a coop- 
erative research effort with the American 
Gas Association. 


Numerical model studies indicated that 
fracture placement is important in gas- 
storage operations and that the composite 
model simultaneously determines reservoir 
and fracture pressure distribution. A basic 
two-dimensional dry-gas reservoir simulator 
was developed using the alternating-direc- 
tion-implicit procedure. Using a relation- 
ship developed from Darcy’s law to calcu- 
late the withdrawal rate of gas from any 
reservoir node penetrated by a fracture, 
the 2-D model was modified to provide 
the capability of simulating ideal fractures 
of any length and with orientation parallel 


to either of the finite-difference grid lines. 
This modified 2-D model was used to in- 
vestigate the withdrawal capacity of var- 
ious fracture patterns in a square reservoir. 
The results indicate that well and fracture 
placement are important in the develop- 
ment of a gas-storage field in which the 
withdrawal capacity over short periods of 
time is to be optimized. 

An updated analysis of production tests 
from Project Gasbuggy over a 3-year pe- 
riod indicated that the flow-rate capacity 
of a gas well after stimulation by a nu- 
clear explosion will be four to six times 
greater than if the same well were stimu- 
lated by conventional fracturing. Previous 
testing over a l-year period indicated a 
six- to seven-fold increase in production. It 
is essential that the thickness-permeability 
product for the unaltered formation be 
substantial for a  mnuclear-stimulated 
method to be successful. Formation frac- 
turing resulting from detonation of a nu- 
clear device extends out into the formation 
only about 300 feet, depending on the size 
of the charge. Production tests and analy- 
ses for Project Rulison are being 
continued. 

Fuels combustion research was oriented 
principally toward more explicitly defining 
the influences that fuel composition, en- 
gine adjustments, and engine-accessory de- 
vices have on pollutant emissions and on 
fuel economy. 

Confirming evidence obtained in prior 
years, gasoline composition was again 
shown to have a significant bearing upon 
the photochemical reactivity of its combus- 
tion products. The light aromatics, ben- 
zene and toluene, produced relatively non- 
reactive products; xylenes and heavier 
aromatics produced moderate to highly re- 
active products. Highly branched alkylates 
were also identified as a prominent source 
of photochemically reactive exhaust. The 
principal significance of the findings was to 
show that there is a complex relationship 
between fuel composition and pollution ef- 
fects, and that detailed knowledge of fuel 
composition is required and must be used 
for reliable prediction of the pollution ef- 
fect. 

Automobiles and truck engines equipped 
with emission-control devices designed 
toward meeting stringent pollution-control 
requirements were tested. Results show 
that emissions are markedly reduced but 
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the requirements now projected for the 
mid-1970's can be met only with heavy 
penalties to performance and fuel econ- 
omy. Because trends appear to impact ad- 
versely on energy consumption, the work 
in this area was redirected to emphasize 
improvement of fuel economy in the low- 
emission systems. 

Gas mixtures simulating gas made from 
coal were found to have combustion char- 
acteristics favorable for the use of such 
fuel in high-efficiency engines. 

Research on the toxicity hazard from 
diesel engines operated in underground 
mines was continued. Carbon monoxide 
and oxides of nitrogen, which present the 
principal toxicity problem, were found 
controllable at levels easily compatible 
with the ventilation requirements for car- 
bon dioxide. This represents the minimum 
ventilation requirement possible if fuel is 
burned underground and combustion 
products are discharged into the under- 
ground environment. Significant progress 
was made toward the development of an 
adequate monitoring warning system 
against excessive accumulation of toxic ex- 
haust products. 


A demonstration of plugging and safe 
mining through an oil well penetrating 
the Pittsburgh coalbed in northern West 
Virginia was successfully accomplished. Ex- 
pandable cement and a fly ash-gel-water 
slurry were utilized to seal the well, above 
and below the coalbed. 


Oil Shale.—The Bureau continued its 
core assay program in connection with the 
Department's proposed oil shale leasing 
program. Also, samples from two cores an- 
alyzed for dawsonite content, using X-ray 
diffraction, expanded the knowledge of ex- 
tent of deposition of this mineral. Dawson- 
ite, of potential significance as a source of 
both sodium and aluminum compounds, 
occurs in intimate association with oil 
shales in the deeper deposits of the Pice- 
ance Creek Basin in Colorado. However, 
the extent of the mineral deposit is poorly 
defined. Although one core was from what 
is believed to be near the outer edge of 
the deposit, it contained a continuous daw- 
sonite-bearing section 169 feet long. The 
second core, taken 6 miles west of the first, 
had a 680-foot continuous dawsonite sec- 
tion plus several shorter sections. Improved 
definition of these mineral deposits could 
have an important bearing on oil shale de- 


velopment and mining plans because of 
the potential byproduct credits. 


A hydrogenated naphtha with sulfur 
content of less than 0.001% and nitrogen 
content of only seven parts per million 
was produced by a combination of once- 
through hydrocracking of crude shale oil 
and once-through hydrofining of the hy- 
dro-cracked naphtha. A series of catalytic 
reforming runs was made to evaluate this 
clean naphtha as a feedstock. In one such 
test, an 89-octane number reformate was 
produced from 40-octane feed with a yield 
of 80% by volume. This octane number of 
89 is suffiiently high that the unleaded 
gasoline could presumably be used in a re- 
finery pool. 

Mild oxidation was shown to have po- 
tential as an economic method of prepar- 
ing low-pollution shale oil fuels. In one 
experiment, such treatment removed 
about one-half of the nitrogen from naph- 
tha. 

Two new research scale oil shale retorts 
were placed in operation. In one, gallon- 
size samples of crude shale oil were pre- 
pared under closely controlled conditions 
to provide retort engineers with required 
kinetic and mechanistic data. The second 
was a one-half-ton retort. In the first run 
of this retort, a 500-pound block of shale 
retorted satisfactorily, reaching a maximum 
internal temperature of 1,090°F after 18 
hours, while a bed of smaller-sized shale 
surrounding the block reached 1,650°F. 
This retort, which permits both visual and 
instrumenta] observation of the retorting 
shale, will provide better understanding of 


the environmentally-attractive in situ 
method of processing that is being devel- 
oped. 

Bureau researchers successfully used 


electrical resistivity surveys in the Wyo- 
ming field test area to detect two shale 
rubble areas that had been created under- 
ground by chemical explosives. The data 
were used to make estimates of the shape, 
height, and diameter of the two rubble 
zones. 

Economic Analysis—The economic re- 
search program within the Bureau of 
Mines continued the study of economic 
factors within the mineral industries as 
well as how the mineral industries are af- 
fected by the national economy. The pur- 
pose of this research was to provide deci- 
sionmakers with accurate information and 
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up-to-date analyses of current conditions, 
to aid in making their decisions. The eco- 
nomic analysis program attempted to pro- 
duce general methodology needed for such 
analysis as well as information relevant to 
problem solving in the field of mineral 
economics. Major long-term research proj- 
ects undertaken included the study and 
forecasting of demand, supply, and produc- 
tivity; financial analysis; the economics of 
waste recycling; input-output analysis; and 
the study and report of weekly price 
changes. Many short term economic proj- 
ects were also undertaken to answer imme- 
diate questions. 

Health and Safety—A major advance in 
the ground control program occurred with 
the successful underground installation of 
a pumpable roof bolt, which was found to 
have anchorage capability exceeding that 
of conventional expansion-shell roof bolts. 
Estimated costs of installed liquid bolts 
compared favorably with those for conven- 
tional bolting. 

A self-advancing roof shield, developed 
under contract and designed to protect 
miners in the working face area, has been 
delivered to the Bureau and demonstrated 
at the Bureau's Bruceton mine. 

Water infusion tests in the Pittsburgh 
coalbed have shown that the techniques 
developed by the Bureau are effective in 
reducing methane emission in the face 
area by 50% to 80%. A semirigid, hose- 
type infusion packer with appropriate fit- 
tings was designed, developed, produced, 
and tested under a research contract. 

In another contract effort, commercially 
available borehole packers for sealing hori- 
zontal holes in coalbeds were evaluated, 
and a high-pressure packer was developed 
that is less costly to produce and can be 
easily and economically repaired in the 
field. This is an improved tool for research 
on and application of techniques for meth- 
ane control. An analysis of data on meth- 
ane emissions from underground bitumi- 
nous coal mines was undertaken. The 
correlations obtained to date can be used 
to predict the methane emission rate and 
assist in planning methane control proce- 
dures in bituminous coal mines. 


A new generation of emergency mine 
communications was developed offering 
greater range, coverage and reliability. The 
system permits voice communication from 
the mine surface through the rail haulage 


carrier current trolley system and up to 
500 lateral feet from the carrier system to 
a roving miner with a wireless personal 
pager. Alternate systems provide two-way 
voice communication between the mine 
surface and mining machine operators 
through the mine telephone system and 
mining equipment trailing cables and al- 
ternative communication paths through 
borehole power-line cables and through- 
the-air transmission to mine surface 
communications equipment. These devel- 
opments will provide voice communication 
with all underground operating crews im- 
mediately after a disaster, permitting in- 
structions about escape routes to be given 
to the miners and increasing the probabil- 
ity of survival and rescue. 

An unmanned vehicle and three bore- 
hole devices were developed for probing 
mine openings during post disaster and 
rescue operations. A probe drill guidance 
system has been developed to reduce probe 
hole drilling time. The system will enable 
a drill operator to survey the bottom of 
the hole, calculate hole coordinates with 
an onsite computer, and alter the course 
of the drill bit, if necessary, without re- 
moving or disconnecting the drill string. 
The system consists of magnetic and grav- 
ity sensors, wireless data telemetry, and a 
remote-controlled directional drill. 

A portable area lighting system and a 
machine-mounted lighting system utilizing 
circularly polarized high-pressure sodium 
lamps were designed and delivered under a 
contract to explore and develop new con- 
cepts for illumination of underground coal 
mines. 


An underground demonstration of res- 
pirable dust suppression showed that sig- 
nificantly lower respirable dust levels can 
be maintained using a foam system as op- 
posed to water sprays or ventilation alone. 
A research and development contract has 
resulted in the delivery of two prototype 
mine dust meters that provide real-time 
instant indication of respirable and float 
dust concentrations in the mine environ- 
ment. 


A prototype noise control system devel- 
oped for a percussive drill was free from 
muffler icing problems and reduced the 
sound level from 115 to 101 decibels, per- 
mitting longer working time in the area. 
Prototypes of the discriminating ear pro- 
tective device, which permits the wearer to 
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hear low-level warning signals but still 
provides protection from sounds in excess 
of 90 decibels, were fabricated, tested, and 
found generally satisfactory. 


Research and development on engine 
emission control of diesel-powered equip- 
ment underground had indicated that nei- 
ther a water scrubber nor an oxidation ca- 
talyst has any significant effect on oxides 
of nitrogen emissions. The use of exhaust 
gas recirculation reduced NO,, while oxida- 
tion catalysts reduced carbon monoxide 
levels. Continuing efforts on developing a 
satisfactory monitor for CO», CO, and NO, 
have uncovered some problems in vibra- 
tion stability during prolonged engine op- 
eration. 


A prototype infrared methane detector 
was developed that can be packaged into 
a machine-mounted methane monitor 
with greater reliability than is possible 
with existing devices. Continued work on a 
nuclear technique coal dust incombustibles 
content analyzer has developed advanced 
prototype designs of both cup and in situ 
types of devices. 


A portable device was developed for use 
in the field to determine whether permissi- 
ble blasting machines are in operating con- 
dition. The Bureau developed a new, rela- 
tively inexpensive, and easily installed 
device called the horizontal roof strain in- 
dicator. Preliminary test results have indi- 
cated that 1/1000 inch per inch horizontal 
strain occurring within 2 days after bolt 
installation indicates an unstable roof con- 
dition. In other research directed at the 
identification of potential roof falls, it has 
been shown that the first major parting in 
a mine roof can be detected, the distance 
to the parting measured, and the inclina- 
tion of the parting plane determined by 
means of sonic testing the roof with pulsed 
shear waves. Efforts were continuing to 
adapt the miscroseismic techniques, devel- 
oped for detecting rock bursts in deep 
metal mines, for use in coal mines to pre- 
vent mining machinery noises from inter- 
fering with the detection of rock noises so 
that microseismic techniques can now be 
employed during normal mining opera- 
tions. Under contract, a simple borehole 
device to determine the modulus of rigid- 
ity of coal-measure rocks has been devel- 
oped and delivered to the Bureau. The 
physical properties determined by use of 
this device are essential to the develop- 


ment of rational methods of designing 
mine pillars and other underground struc- 
tures. An evaluation into the feasibility of 
using isolated electrical supply systems in 
underground coal mines confirms that it is 
possible in principal to reduce fault trip 
currents to a level to assure personnel pro- 
tection, provided that problems involving 
circuit breakers can be handled. A contract 
studying the feasibility of remote control 
systems and the development of remote 
control sensors and devices has successfully 
developed a laser guidance system for use 
in alignment of continuous miner opera- 
tions as well as a shuttle car guidance sys- 
tem with obstruction detection capabilities. 
In a contract on inherently safe mining 
systems, nonfatal accident data were ob- 
tained and correlated with fatality data to 
precisely define the hazards that exist in 
the working sections of continuous and 
conventional mines. All major mining 
equipment manufacturers were contacted 
and details on the characteristics and num- 
ber of units in the field were obtained. 
Conceptual design modifications for all 
equipment used in the working sections 
were prepared, evaluated and agreed upon. 

A mineral slurry data bank, the most 
comprehensive compilation of hydraulic 
transportation data available, has been de- 
veloped. An experimental pneumatic pipe- 
line system for horizontal transport under 
either vacuum or pressure has been in- 
stalled to determine air requirements and 
haulage capabilities as influenced by pipe 
and coal variables. 

A coal mine systems simulator, which is 
needed for improved mine design and op- 
erational planning, and an underground 
coal production submodel have been devel- 
oped. These provide a means for obtaining 
quicker and more accurate data to evalu- 
ate the effect of potential system changes 
on the health and safety and economics of 
underground coal mining operations. In 
metal and nonmetal mine research, a tech- 
nique for nondestructively analyzing per- 
cent alpha quartz collected on field filter 
samples of respirable dust was developed. 
The ongoing contract to develop a passive 
personal dosimeter for nuclear radiation 
continued to progress with the assembly of 
a unit to effectively deal with radon 
daughter plate-out problems. Studies to de- 
termine with models the optimum configu- 
rations of different rectangular shaft tim- 
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ber supports, linings, and fixtures 
demonstrated that airway resistance could 
be reduced up to 25% by modifications 
which are relatively minor and can be 
readily applied in mines with severe venti- 
lation problems. 

Rock noise source location techniques 
for use in deep metal mines have been im- 
proved and simplified, and the necessary 
equipment for field application has become 
available at reasonable cost so that the mi- 
croseismic technique is now a practical en- 
gineering tool. Closely related research on 
rock bursts in the Coeur d’Alene district 
shows that stope pillar distressing reduces 
the frequency and intensity of damaging 
bursts in the working area. 

Explosives and Explosions.—A program 
has been initiated to develop methods of 
identifying the type and source of explo- 
sives from the products left after detona- 
tion. Such methods will provide improved 
control of explosives from two aspects—il- 
legal explosives used in subversive activi- 
ties and the use of nonpermissible explo- 
sives in gassy mines. The technique under 
study involves mixing phosphor-impreg- 
nated ceramic beads into the explosive for- 
mulation. These phosphor grains can be 
identified after detonation using ultraviolet 
light. Work to date on the postdetonation 
identification of explosives showed that 
suitable coated phosphors can be detected 
in concentrations as low as 0.02% by 


weight following detonation. Considerable 
interest has been shown by the explosives 
industry in the Bureau work in this area. 

Two new high-density, water-gel explo- 
sives were formulated, offering an explosive 
strength of 120% TNT, relatively low sensi- 
tivity, and good toxic fume characteris- 
tics. These high-strength gels should gain 
widespread acceptance in both open pit 
blasting and underground noncoal mines 
in view of the improved fume characteris- 
tics. 

An investigation was completed for the 
U.S. Coast Guard evaluating the causes of 
explosions observed during unconfined liq- 
uefied natural gas spills on water. Results 
indicate that the explosion hazard is real, 
although the amount of released energy is 
small. Explosions have been observed only 
with “weathered” liquefied natural gas 
(LNG) in which the methane content has 
been reduced significantly. Layering and 
downwind spread of flammable vapors are 
significant hazards. 

A definitive test for the incendivity of 
detonators was developed and a number of 
detonators checked to ascertain the risk of 
methane-air ignition. A detonator design is 
not considered acceptable if two detonators 
fired simultaneously will ignite a meth- 
ane-air mixture. Certain types of detona- 
tors in current use have been identified as 
especially hazardous because a single deto- 
nator will cause ignition. 


LEGISLATION AND GOVERNMENT PROGRAMS 


During 1972 the President continued the 
Phase II controls, which were begun at the 
end of the 90-day freeze of Phase I. Phase 
II was based on voluntary support; it was 
geared to encourage the expansion of out- 
put and employment; and it was a tempo- 
rary program. 

Phase II relaxed the Phase I controls. 
Some pay increases greater than 5.5% were 
allowed, and price increases were handled 
on a firm-by-firm basis. Within the con- 
trolled area, firms and bargaining units 
were divided into three groups. Large 
firms were required to give advance notice 
of price or wage increases; those in the 
middle group were not required to give 
advance notice unless they requested an 
exception, but they were required to file 
reports of increases; the third group, 
which consisted of the smallest units, was 


not required to file reports, but their ac- 
tions were open to spot checks. Phase II 
with modifications continued through 1972. 

Legislation affecting the mineral sector 
and approved during the second session of 
the 92d Congress covered such areas as the 
environment, water, public land, black- 
lung disease benefits, pipeline safety, con- 
sumer safety, the price of gold, the stra- 
tegic stockpile and a few other areas. 

The environment was the concern of 
several laws. Public Law 92-500, Water 
Pollution Control, was passed over a Presi- 
dential veto. To be administered by the 
Environmental Protection Agency (EPA), 
it provided money for acid mine water 
pollution control projects; required the use 
of the best practicable control technology 
for waste discharges by July 1, 1977; and 
the use of the best available control tech- 
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nology by July 1, 1983. It also transferred 
the discharge permit program under the 
Refuse Act from the Corps of Engineers to 
EPA. Public Law 92-574, Proposed Envi- 
ronmental Noise Control Act of 1972, was 
passed by Congress on October 18, and 
signed into law by the President on Octo- 
ber 27. It required the EPA administrator 
to develop and publish criteria for noise; 
he was also given the responsibility for es- 
tablishing noise emission standards. Public 
Law 92-307, Interim Operating Licenses 
for Nuclear Power Plants, amended the 
Atomic Energy Act of 1954 to authorize 
the Atomic Energy Commission (AEC) to 
issue temporary operating licenses for nu- 
clear power reactors to avoid severe power 
shortages, provided adequate protection for 
the environment is assured. ` ` 

Other ‘measures approved which may be 
of interest to the mineral industries in- 
cluded Public Law 92-287, which estab- 
lished a Bureau of Mines metallurgy re- 
search center on the Fort Douglas Military 
Reservation in Utah to replace the one on 
the University of Utah Campus; and 
Public Law 92-285, Public Law 92-355, 
and Public Law 92-356, which authorized 
disposal from the national stockpile of 
zinc, nickel and lead. A listing of mineral 
related Federal legislation signed into law 
during 1972 follows: 


Public Law (P.L.) and description Signed 


into law 


Environmental quality: 

P.L. 92-807.—4Authorizing AEC to 
issue temporary oper- 
ating licenses for nu- 
clear power reactors. 

P.L. 92-500.—Proposed Federal 

Water Pollution Con- 
trol Act Amendments 
of 1972. 

P.L. 92-582.—To ban the unregu- 
lated dumping of ma- 
terials into the oceans, 
estuaries, and Great 


Lakes. 

P.L. 92-574.—Proposed Environ- 
mental Noise Control 
Act of 1972. 

P.L. 92—588.—Authorizing funds for 
fiscal year 1978 to 
assist States in estab- 
lishing and admin- 
istering coastal zone 
and estuarine man- 
agement programs. 

Water resources: 

P.L. 92-278.—4Authorizing $26.8 
million for the saline 
water conversion pro- 
gram for fiscal year 


1978. 
P.L. 92-896.— To increase author- 
tions for activities 
of the Water Re- 
sources Council. 


June 2 


Oct. 18 


Oct. 28 


Oct. 27 


Oct. 27 


April 17 


Aug. 20 


Public Law (P.L.) and description 


P.L. 92-577.—Authorizing the Sec- 
retary of the Interior 
to engage in feasi- 
bility investigations 
of certain potential 
water resource de- 
velopments. 


Public lands: 

P.L. 92-230.—To designate Pine 
Mountain Wilderness 
within and as a part 
of Prescott and Tonto 
National Forests, 


Arizona. 

P.L. 92-241.—To designate Syca- 
more Canyon Wild- 
erness, the Coconino, 
Kalibab, and Prescott 
National Forests, 


Arizona. 

P.L. 92-895.—To designate as wild- 
erness national forest 
lands known as the 
Lincoln Back Country 
and parts of the Lewis 
and Clark and Lolo 
National Forests in 
Montana. 

P.L. 92-400.—T o establish the Saw- 
tooth National Recre- 
ation Area in Idaho. 


Indian lands: 

92—431.— To authorize longer 
term leases of Indian 
lands located outside 
the boundaries of 
Indian reservations in 
New Mexico. 


National stockpile: 

P.L. 92-288.—Authorizing the dis- 
posal of 515,200 short 
tons of zinc from the 
national stockpile. 

P.L. 92-855.—Authorizing the dis- 
posal of nickel from 
the national stockpile. 

P.L. 92-856.—4Authorizing the dis- 
posal of lead from 
the national stock- 
pile and supplemental 
stockpile. 

Health and safety: 

P.L. 92-808.—To amend the Federal 
Coal Mine Health 
and Safety Act so as 
to extend black-lung 
benefits to orphans 
whose fathers died of 

neumoconiosis. 

P.L. 92-401.—Extending time in 
which States may 
certify that their laws 
conform to the 
Natural Gas Pipe- 
lines Safety Act. 

P.L. 92-578.—To protect consumers 
against unreasonable 
risk of injury from 
hazardous producta. 

Gold and medallions: 

P.L. 92-228.— To provide for the 
striking of medals 
commemoration of 
the bicentennial of 
American indepen- 
dence. 

P.L. 92-268.—Increasing from $35 
to $38 n ounce the 

odifyim 1 — ice 
m. g the par 
dollar. 


21 


Signed 
into law 


Oct. 


Feb. 


Aug. 


Aug. 


Sept. 


April 


July 


July 


May 


Aug. 


Feb. 


27 


15 


20 


22 


26 


26 


26 


26 


19 


27 


15 


81 
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Public Law (P.L.) and description Signed 


into law 


Miscellaneous: 


P.L. 92-287.—To establish a metal- May 1 
lurgy research center 
on the Fort Douglas 
Military Reservation, 
Utah, and convey 
certain lands to the 
University of Utah. 


P.L. 92-322.—Granting con- 
gressional consent to 
a 8-year extension of 
interstate compact to 
conserve oil and gas. 


P.L. 92-825.—Extending the Defense June 30 
Production Act for 
two additional years 
through fiscal year 
1974. 


June 30 


The acquisition cost of strategic mate- 
rials in government inventories totaled $5.9 
billion with a market value of $6.7 billion 
as of December 31, 1972. Materials in these 
government inventories with a market 
value of $2.7 billion were considered in ex- 
cess of stockpile needs. In calendar year 
1972, the Government disposed of $289 
million worth of mineral commodities, a 
2395 increase from the 1971 figure. Major 
mineral stockpile items sold during the 
year with a sales value of at least $10 mil- 
lion each included cobalt, industrial dia- 
monds, lead, and metallurgical manganese. 
Sales of nickel had a value greater than 
$100 million, and zinc sales were greater 
than $60 million. 


WORLD REVIEW 


World Economy.—The long-run growth 
in world trade continued through 1972, de- 
spite conditions that necessitated govern- 
mental actions concerning exchange rates 
and capital movements. Exchange rates 
during the year were governed by the 
Smithsonian agreement, which was a set of 
“central” rates set up just before the be- 
ginning of the year to replace the pattern 
of floating exchange rates that came into 
being after the United States suspended 
the convertibility of the dollar in August 
1971. The central rates provided an effec- 
tive revaluation of major currencies. The 
foreign exchange markets were calmer dur- 
ing the later part of the year. 

Inflation continued to be a major world 
economic problem during 1972. The coun- 
tries of the European Economic Commu- 
nity (EEC), concerned about inflation, 
agreed to a program of coordinated anti- 
inflationary efforts. 

Moderate economic growth continued to 
be the pattern for most developed coun- 
tries. Canada had an increase in industrial 
production of 6.7%; the increase for Japan 
was 6.8%. Spain had a notably large in- 
crease in industrial production of 17.6%. 

World Production.—The United Nations 
(UN) indexes of world mineral industry 
production (19632100) for the extractive 
industries increased 4 index points to 155 
in 1972. In the metals category world pro- 
duction remained constant. There were in- 
creases in the metal production of Com- 
munist Europe and decreases in the 
non-Communist world. The total output of 


coal declined two points to 103 during 
1972. The non-Communist world declined 
in coal production, although the United 
States-Canada and the Australia-New Zea- 
land coal production indexes increased sig- 
nificantly. Coal production in Communist 
Europe increased slightly. World produc- 
tion of crude petroleum and natural gas 
increased 7 index points to 184. All areas 
increased their output with the exception 
of Latin America, which declined 6 index 
points to 112. Overall industrial produc- 
tion as measured by the UN index rose 11 
points to 176 during 1972. It should be 
noted that, this year, more countries are 
included in the EEC and fewer in the Eu- 
ropean Free Trade Association than in 
previous years. Denmark, Ireland and the 
United Kingdom recently joined the EEC 
and are now included in these indexes. 
Denmark and the United Kingdom are no 
longer included under the European Free 
Trade Association. 


World Trade.— The value of world trade | 


in all commodities increased almost 12% 
to $348.1 billion in 1971. Exports of min- 
eral commodities increased more than 8% 
to $73.9 billion. During 1971 metal exports 
declined over 4% to $35.6 billion. This is 
only 48% of the mineral commodity trade. 
In the past, metals have usually accounted 
for more than 50% of this trade. Within 
the metals group, all ores, concentrates, 
and scrap exports declined 8%, iron and 
steel exports increased almost 5%, and 
nonferrous metals exports declined almost 
15%. Nonmetal exports increased almost 


LI 
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5% to $2.5 billion. World trade in mineral 
fuels increased 25% to $35.8 billion. This 
is larger by $0.2 billion than metal ex- 
ports, which in the past accounted for the 
largest share of this trade. 

World Prices.—The mineral commodity 
export price indexes (1963 = 100) for fuels 
and all crude minerals increased 12.69, 
and 11.0% respectively, while that for 
metal ores increased only 6.3% during 
1972. 


The price index for metals increased 8 
index points to 134. The index for fuels 
increased 16 index points to 143 and that 
for all crude minerals increased 14 index 
points to 141. Total minerals prices in- 
creased significantly in both developed and 
developing areas. Nonferrous base metal 
prices remained nearly constant, declining 
l index point in developed areas and in- 
creasing 1 index point in developing areas. 


Table 1.—Value of mineral production, 1 exports, and imports, by group 
(Million dollars) 


1968 1969 1970 
Produc- Exports? Imports? Produc- Exports? Imports? Produc- Exports? Imports? 
tion tion tion 
Metals and non- 
metals except 
fuels: 

Nonmetals . 5,449 246 490 5,624 222 491 15,712 225 551 

Metals..... r 2,698 241 1,161 78,888 246 1,094 13, 928 322 1,249 
Total 3... *8,147 487 1,651 *8,957 467 1,586 79,640 547 1,799 

Mineral fuels____ 16,820 539 1,309 17,965 632 1,428 20,152 1,120 1,567 
Grand 
total 2. . 724,966 1,026 2,960 26,921 1,099 8,014 r29,792 1,667 8,866 
1971 1972 
Production r Exports 2 Imports ? Production Exports 2 Imports? 
Metals and non- 
metals except 
fuels: 

Nonmetals . 6,058 226 578 6,492 152 646 
etals..... 8,408 192 1,047 8,641 152 988 
Total 9,461 418 1,620 10, 133 304 1,634 

Mineral fuels _ 21,247 r 1,020 2,076 22,084 1,106 2,856 
Grand 
total 3__ 80,708 r 1,488 8,696 82,217 1,411 4,490 

r Revised. 

1 For details, see the “Statistical Summary” chapter of this volume. 

2 Essentially unprocessed mineral raw ma 

3 Data may not add to totals shown because of independent rounding. 

Table 2.—Value of mineral production by group, 1967 constant dollars 1 
(Million dollars) 
Mineral group 1968 1969 1970 1971 1972 p 

Metals and nonmetals except fuels: 

Non metals 5,374 5, 498 r 5, 535 5, 646 5, 859 

TT l scu ce secs ies ZZ upp 2 e r2,570 r 2,965 r 9,052 2,742 8,104 
af r7,944 228,468 78,587 8,388 8,963 

Mineral fuels. .. 2... 2 LLL LL Lc l.l ll... 16,758 16,948 18,074 17,735 18,057 
Grand totalllnlnnnns r24,697 125,411 726,661 26,123 27,020 
p Preliminary 


r Revised. 
1 Value deflated by the index of implicit unit value. 
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Table 3.—Indexes of the physical volume of mineral production, by group and subgroup 1 


(1967 = 100) 
1968 1969 1970 1971 1972 » 
METALS 

Ferrous. ._.____--_----------------_----------- 102.4 110.9 109.8 96.9 98.4 

Nonferrous: 
DD CE 120.4 149.6 167.8 151.0 162.8 
Monetarg. -2-2 -MMMM 97.1 115.5 123.9 108.6 102.7 
HEI A- uu us uC UE a ote uy 113.9 111.0 119.5 115.5 112.4 
KT EEN 117.6 141.7 157.4 148.0 151.1 
Average, all metals 110.8 127.9 135.8 122.8 127.5 

NONMETALS 
Congtruetion. ~~ eee 104.6 106.6 108.1 106.2 112.1 
éi TT EE 98.9 101.4 108.1 101.9 :108.5 
/«êðêûn yl 2 u ie woes decide 106.5 107.8 109.1 105.5 112.5 
KT, EE 108.4 105.5 108.4 105.2 111.8 
FUELS 
%%%%Cémũ a Cat ER 98. 5 100. 9 108.8 98 105.0 
Crude oil and natural gas 104.2 110.5 112.0 111.8 111.4 
VNA- e TA- et eee eee due 108.4 109.1 111.7 109.7 111.0 
Average, all minerals 104.1 110.1 112.1 109.9 112.6 
P Prel 


1 Historical table of this series in Bureau of Mines Minerals Yearbook of 1971. 


Table 4.—Federal Reserve Board indexes of industrial production, mining, 
and selected minerals and mineral fuels related energies 


(1967 = 100) 
1968 1969 1970 1971 1972 » 
Mining: 
Qoal- ccs ioci ec EE 98.2 101.1 105.7 99.8 108.2 
Crude oil and natural gas: 
Crude oil.......................-. i... 108.2 104.8 109.4 108.8 107.8 
Gas and gas liquids: Average 11. 104.0 106.9 109.7 111.3 110.0 
Average coal, oil, and gas 103.2 106.1 109.2 107.6 109.1 
Ota oh ee ee ee 111.4 124.8 181.8 121.4 120.8 
Stone, and earth minerals. .................. 108.7 102.8 98.8 98.2 94.0 
Average S 106.8 111.7 112.0 104.6 104.9 
Average mining.........................- 108.9 107.2 109.7 107.0 108.2 
Industrial production: 
TEE 108.2 114.1 106.9 100.9 118.1 
Iron and steel.............................- 108.6 118.0 105.3 96.6 107.1 
5 metals and poroduefg. 102.6 116.0 109.7 108.7 128.9 
Clay, glass, and stone producta V 106.0 112.5 106.8 110.0 117.7 
Average industrial production 105.8 110.7 106.7 106.8 114.4 


p ° 
1 Includes oil and gas drilling. 


Source: Federal Reserve System, Board of Governors. Federal Reserve Bulletin. V. 59, No. 3, March 1978, 
p. A60-61. Detailed Industrial Production Series, January 1964-March 1971, 1971 Revision. Federal Reserve 
tatistical Release, January 15 and April 16, 1978. 
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Table 6.—Production of mineral energy resources and electricity 
from hydropower and nuclear power 


(Trillion Btu) 
Electricity ? 
Bituminous Natural Crude — s Ty 
Year Anthracite coal and gas, wet petroleum: Hydropower Nuclear Total 
lignite! (unprocessed) power 
1968........ 291 18,664 21,548 18,593 2,349 180 56,575 
196899 266 18,957 22,888 18,886 2,648 146 68,741 
1970. ....... 247 14,820 24,154 19,772 r 2,630 229 r 61,852 
1971........ 222 18,885 24,805 19,322 2,825 404 60,968 
1972 5 181 14,350 24,878 19,344 2,898 576 62 ,222 


Table 7.—Calculated gross consumption of mineral energy resources, and electricity 
from hydropower and nuclear power in British thermal units (Btu) 
and percent contributed by each 1 


Bituminous Petroleum Natural Electricity 
Year Anthracite coaland Natural (excluding gas — Total 
lignite gas, dry natural liquids Hydro- Nuclear 
gas liquids) power power 
TRILLION BTU 
1968...........- 258 12,401 19,580 24,607 2,445 2,942 130 r 61,768 
1969...........- 224 12,509 21,020 26,029 2,392 2,659 146 64,979 
1919 sumus 210 12,488 22,029 27,049 2,488 2,650 229 r 67,143 
1911... Ee 186 11,857 22,819 28, 045 2, 525 2,862 404 68,698 
1912 5... recs 150 12,454 23, 125 80,881 2,584 2,972 576 72,242 
PERCENT 
1968...........- 0.4 81.7 89.8 4.0 8.8 0.2 100.0 
19699999. . 8 19.3 82.2 40.1 8.7 4.1 .2 100.0 
1910 — oce .8 18.6 82.8 r 40.3 8.7 r 4.0 .8 100.0 
1971............ .9 17.3 33.2 40.8 8.7 4.1 .6 100.0 
1972 vv. .2 1 82.0 42.1 8.6 4.1 8 100.0 


r Revised. P Preliminary. | 
1 Heat values employed are: anthracite, 12,700 Btu E pound and bituminous coal and lignite, weighted 
ranch of Coal, 12,430 Btu per pound in 1968; 12,830 


average Btu for petroleum products obtained by using 5,248,000 Btu per barrel for line and E 
jet fuel, 5,670,000 for kerosine and kerosine-type jet fuel; 5,825,000 for distillate; 6,287,000 residual; 


allon. Hydropower (adjusted for net imports or net exports) and nuclear power are derived from net electricity 
- ted, conve to theoretical energy resources aputa calculated Fota national ave heat rates for 


wer in 1971 and 1972 are converted at an average heat rate of 10,660 Btu per net kilowatt-hour based on 
information from the Atomic Energy Commission. 
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Table 9.—Domestic supply and demand for coal 
1971 1972 p 
Thousand Trillion Thousand Trillion 
short tons Btu short tons Btu 
ANTHRACITE 
Supply: 
Production tc. e reeset see 8,727 221.7 7,106 180.5 
Expoptg 3... Ee —1,889 —85.8 —1,191 —80.8 
ip ³⅛ A P = £ x "m 
Stock change: withdrawals (D. , additions (-) NA NA NA NA 
, gains, unaccounted for... is "n ER = 
KT E 7,888 186.4 5,915 150.2 
Demand by major consuming sectors: ? 
Household and commercial ͥ V MUD H 3, 850 97.8 2, 960 75.2 
mar 8 1,842 46.8 1,871 84.8 
Transportation —— (0 (7) (7) 
Electricity generation, utilities 1,646 41.8 1,584 40.2 
1177 11111111 8 7,388 186.4 5,915 150.2 
BITUMINOUS COAL AND LIGNITE 
Supply: 
Production EE 552,192 13,385.1 592,000 14,350.1 
Esporte EE —56,688 —1, 533.5 —55,960 —1. 515.3 
ohhh K 8 111 2.7 47 1.1 
Stock change: withdrawals (+), additions (-) 2,558 57.0 —24,123 — 538.8 
, gains unaccounted for.................. —8,861 —54.4 7,812 156.7 
.. ³ A EU e 494, 862 11. 856.9 519, 776 12, 453. 8 
Demand by major consuming sectors: 
Fuel and power: 
Household and commercial *. _____......--- 11,351 807.7 11,748 820.4 
Industrial 5... oo ee Seege 152, 747 4,189.9 154,618 4,215.9 
Coal carbonized for coke 9. 3. (82, 809) 2, 244. 60 (87,272) (2, 379. 6) 
Transportation q T U— ꝛ LL LLL .-.-.-- 207 5.6 168 4.4 
Electricity generation, utilities 826,280 7,281.8 848,612 7,786.6 
gv EEN 490, 585 11.741. 0 515,186 12 ,827.3 
Raw material: Industrial: ° 
Crude light oil.. ------------------------ 1,008 27.8 1,071 29.2 
Crude coal tar- -------------------------- 8,269 88.6 3, 569 97.8 
Total.-: illl ð m 8 4,277 115.9 4,640 126.5 
z 494, 862 11. 856.9 519, 776 12, 458. 8 
v Preliminary. NA Not available. 


1 Includes use by producers for power and heat. 


? Includes shipments to U.S. Armed Forces in West Germany. 

3 Except for small quantities used as raw material for coal chemicals. all anthracite is used for fuel and power. 

Data represent retail deliveries to other consumers." These are mainly household and commercial users, 
with some unknown portion of use by small industries. 

s Includes consumption by coke plants, steel and rolling mills, and other industrial uses. 

6 Includes bunkers and military transportation. 

7 Data not available. Believed to be small and of minor significance. 

8 Figures in parentheses are not added into to 
* Coal equivalent based on Btu value of raw materials used for coal chemicals. 
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Table 10.—Domestic supply and demand for natural gas 


1971 1972 p 
Million Trillion Million Trillion 
cubic feet Btu cubic feet Btu 
Supply: 
Production 1. ___ eewer eet une 22,493,012 24, 805.0 22,581,698 24, 878.3 
C/ö§;é1Eö0?ſ hyyß yk . woe —80, 212 — 82.7 —78, 013 —80.4 
iber 8 934, 548 963.5 1,019,496 1,051.1 
Stock change: Withdrawals (+), additions (—)-- —331,768 —842.1  —185,7384 —189 .9 
Transfers out, extraction loss —888 ,127 —2, 525.1 907,998 —2 584.3 
, gains, unaccounted for rtr?:kk r Sa Gs a me 
Totalo o y eis ee 22,182,453 22,818.6 22,429,454 23,124.8 
Demand by major consuming sectors: 
Fuel and power: 

Household and commercial. ............... 1,144,389 7,365.9 7,412, 543 7,642.4 
mene, ß 1. e db 9, 603, 790 9,901.5 9,618,148 9,916.3 
Transportation k 742, 592 765. 6 766, 156 789.9 
Electricity generation, utilities 8,992,988 4,116.8 3,978,678 4,102.0 
Votal RE NSPRUNET 21,488,754 22,149.8 21,775,515 22, 450. 6 

Raw material: Industrial: | 
Carbon black 63 , 699 65.7 53,989 55.6 
Other chemicals . 585 ,000 603.1 600,000 618.6 
Total EE 648 ,699 668.8 653,939 674.2 
Grand total.... 22, 132, 453 22,818.6 22,429, 454 23, 124. 8 


p Preliminary. 

1 Marketed production includes wet gas sold or consumed by producers, losses in transmission, producers’ 
additions to storage, and increases in gas pipeline fill; excludes repressuring and quantities vented and flared. 
Btu value of production is for wet gas puer to extraction of natural gas liquids. Higher Btu values assigned to 
extraction loss are reflected in value of natural gas liquids production for each year. 

? Extraction loss from cycling plants represents offtake of natural gas for natural gas liquids as reported to 
the Bureau of Mines. Energy equivalent of extraction loss is based on annual ovtputs of natural gasoline and 
associated products at 110,000 Btu per gallon, annual outputs of LPG at 95,500 Btu per gallon, and annual 
onipun, Gë Gäns "i 78,890 Btu per gallon. (Prior to 1967, ethane production was included with LPG in convert- 
ng to values. 

3 Includes transmission losses of 338,999 million cubic feet in 1971 and 328,002 million cubic feet in 1972. 

* Includes some fuel and power used by raw material industries. 

5 Estimated from partial data. 

Note: Conversion factor for dry gas is 1,081 Btu per cubic foot. 
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Table 11.—Domestic supply and demand for petroleum 1 


1971 1972 P 
Million Trillion Million  . = Trillion 
barrels Btu barrels Btu 
Supply: 
Crude oil: 2 
Production 3,453.9 19,321. 6 3,455.4 19. 343.8 
pet EE —.5 —2.8 —. —1.1 
Imports3_____ ß . 613.4 3,431.4 811.1 4,540.6 
Stock change: withdrawals (+), 
additions (—).......------------------ 16.7 93.4 13.3 74.5 
Losses, transfers for use as crude, and unac- 
counted ark cee cee 4.3 24.0 1.3 7.2 
VT GE 4,087.8 22,867.6 4,280.9 28,965.0 
Petroleum input runs to stills: 
Crude . ese She bee 4,087.8 22, 867. 6 4,280.9 23 .965.0 
Transfers in, natural gas liquids 284.9 1,267.9 802.4 1,845.4 
Other hydrocarbons 6.1 84.1 10.1 56.0 
TOC! ace tenes ase eee EO UE EAE 4,878.8 24,169.6 4,593.4 25,366.4 
Output 
Refined products. __-------------------------- 4,378.8 24,169.6 4,598.4 25,866.4 
Unfinished oils, nee 43.6 274.1 51.5 323.8 
Overage or loss 139.4 169.4 142.2 785.8 
ISI!!! 4,561.8 25,218.1 4,787.1 26, 475. 5 
F ³⁰˙¹wmꝛA ³⁰¹ D 6c —81.3 —466.1 —81.8 —468.3 
PA; 8 819. 5 4,974.2 924.1 5,571.0 
Stock change, including natural gas liquids... —42.8 —201.9 71.7 408.1 
Transfers in, natural gas liquids 1. 832.9 1.257.2 835.8 1.288.9 
Losses, gains unaccounted for.................. —37.5 —206.5 —47.2 —259.8 
M E 5,552.6 80,570.0 5,990.2 82,965.4 
Demand by major consuming sectors: 
Fuel and power: 
Household and commercial. ............... 959.5 5,331.3 1,014.6 5,598.1 
Industrial. ß 587.7 3,196.3 7.7 3, 
Transportation 3,011.2 16, 159. 5 3,198.9 17, 182. 6 
Electricity generation, utilities 407.1 2,548.1 508.7 8,141.2 
Other, not speci fiel 22.9 124.7 15.8 80.6 
S —ð¹ð¹ ·¹¹⁰¹www-n-. ͤ ⁵ sees uses 4,938.4 27 ,854.9 5,320.7 29 ,491.5 
Raw Material: ? 
Petrochemical feedstock off take 820.2 1,873.2 860.6 1,541.6 
Other nonfuel use. ....................... 279.1 1,759.9 298.5 1,847.6 
ee 599.8 8,133.1 654.1 8,389.2 
Miscellaneous and unaccounted for 14.9 82.0 15.4 84.7 
Grund toe 5, 552. 6 30, 570. 0 5,990.2 32, 965.4 
p Preliminary. 


1 Supply and demand for crude oil and petroleum products. Petroleum products include products refined and 
processed from crude oil, including still gas and LRG; also natural gas liquids transferred from natural gas. 

2 Btu value for crude oil for each year shown is based on average Btu value of total output of petroleum 
products EN refinery fuel and losses) adjusted to exclude natural gas liquids inputs and their implicitly 
derived values. Value for net imports or crude is based on the average value of crude runs to stills. 

s Includes some Athabasca hydrocarbons. 

4 Btu values for natural gas liquids for each year shown are implicitly derived from weighted averages of 
production of major natural gas liquids, derived by converting natural gasoline and cycle products at 110,000 
Btu per gallon, LPG at 95,000 Btu per gallon, and ethane at 73,390 Btu per gallon. 

s Includes natural gas liquids other than those channeled into refinery input as follows: petrochemical 
feedstocks, direct uses for fuel and power, and other uses. 

6 Includes bunkers and military transportation. 

7 Includes some fuel and power used by raw materials industries. 
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Table 15.—Index of stocks of crude min- Table 16.—Index of stocks of mineral 
erals at mines or in hands of primary manufacturers, consumers, and dealers 
producers at yearend at yearend 
(1967 = 100) (1967 = 100) 
Metals Metals B pond Mele Non- 
an — — On- earen Base Other 
Yearend non- Total Iron Other Non- met- * d and Total Iron 3 non- non- bound 
als! rone rous als 1 rous rous 
1968. 121 120 128 119 100 128 1968 96 96 95 109 105 78 102 
1969. 118 104 106 88 107 186 1969 98 98 85 103 110 74 91 
1970 — 131 118 118 98 99 154 1970. 106 106 93 113 126 98 101 
19711 148 147 136 275 101 149 19711 108 104 99 135 109 96 88 
1972 5. 142 148 118 428 78 141  1972»...... 95 93 85 135 101 87 121 
p Preliminary. p Preliminary. 
1 Excludes fuels. 1 Excludes fuels. 


Table 17.—Physical stocks of mineral energy resources and related products at yearend 
(Producers’ stocks, unless otherwise indicated) 
Fuels 1968 1969 1970 1971 1972 » 


Coal and related products:! 
Bituminous cos] and lignite ? 
short tons. 85,525,000 80,482,000 92,275,000 89,985,000 115,813,000 


ke ——————————————————--- 0---- , , 5 , , , , , , , , 
Petroleum and related products: 
Carbon black. . thousand pounds 224,170 208,020 296,087 296,028 237, 695 
Crude petroleum and petroleum 
products...... thousand barrels. . 997, 572 980,128 1,017,861 1,048,947 958 , 979 
Crude petroleum do.... 212,198 265, 227 216,967 259,648 246, 895 
Natural gas liquids. ........ do.... (s) (3) (3) (3) (3) 
Natural gasoline, plant condensates, 
and isopentane........... do 5, 466 5, 704 7,046 6,176 
Gasoline 0 -- 211, 526 217,892 214,948 228 , 771 217,149 
Special naphthas IPSE NOSE do „829 292 198 5,384 
Liquefied gases * ........... do.... 76,160 59,602 94,718 85,717 
Distillate fuel oil 5 do 173, 158 171,714 195,271 ; 154,819 
Residual fuel oil... 0...- 67,859 58,895 à 59,681 A 
etroleum asphalt 3 20,055 16,758 15,779 21,202 1,686 
Other products 165,826 179,044 181,820 182, 750 167,240 
Natural gas 5. billion cubic fest: 2,746 2,8 ; S S 
p Prelimi 


inary. 
1 Series on anthracite stocks in ground storage has been discontinued. 
? Stocks at industrial, consumer, and retail yards and on upper lake docks. 
3 Now distributed among petroleum products shown below. 
* Includes ethane. 
s American Gas Association. 


Table 18.—Seasonally adjusted book value pel sieur inventories 
for selected mineral processing industries 


(Million dollars) 
Primary metals 
Petroleum Stone, clay, 
End of year or month and coal and glass Blast fur- Other 
products products nace and primary Total 
Steel mills metals ! 

1968: December.....................- 2,118 2,219 4,089 8,518 1,552 
1969: December 2,274 2,488 4,812 8,740 8,052 
1970: December...................... 2,589 2,648 4,717 4,145 8,862 
120: December. 2,433 2,268 4,800 4,895 9,195 
December 2, 200 2,881 5,244 4,875 9,619 

n 2,235 2,257 5,062 4,266 9,328 
February...............-.....- 2,215 2,253 5,128 4,278 9,896 
March... EE 2,185 2,284 5,194 4,812 9,506 

April- te atte TOZ 2,199 2,272 5,247 , 806 9,558 

BY eon A S Su a ee 2,208 2,260 5,284 4,816 9,600 

PN ͤ 2,213 2,282 5,870 4,826 9,696 

M ³ AA sas E 2, 228 2,285 5,892 4,317 9,709 
Anmut eee 2,254 2,837 5,885 4,874 9,759 
September 2,272 2,867 5,411 4,850 9,761 
October 2,261 2,385 5,347 4,317 9,664 
November 2,264 2,878 5,321 4,296 9,617 


1 35 rimary metals” obtained by subtracting blast furnace from ee, metals 18 
.S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 49-58, 
A 8, 3, March 1969-78, pp. 85-6. 
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(Thousand dollars) 
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Table 19.—Value of selected minerals and mineral products imported and exported 
by the United States in 1972, by commodity group, and commodity 1 


SITC Exports Imports 
code 2 
Minerals, nonmetallic (crude): 
271 Fertilizers, CPUd@ eege, 108,687 7,082 
278 Stone, sand and J//56ðB he oad e Zaa ees 18,646 27,899 
274 Sulfur and unroasted iron pyrite8_-.-.-..-------------2---22--------- 82,499 16,760 
275 Natural abrasives (including ir 1588 11 diamond) 39, 624 54, 540 
276 Other crude minerals 144,97 191 , 865 
Totali. a ⅛ ̃ ñaV ] R kupili athens Bee $44,379 297, 646 
Metals (crude and scrap): 
281 Iron ore and concentrates... s 26,775 415,984 
282 Iron and steel serap__.. 2... 222222 LLL LL LLL lll LL 2c ee 243,608 17,666 
288 Ores and concentrates of nonferrous base metals 105,268 471,915 
284 Nonferrous metal serap___ _ l... . .......-.-- 120,466 8,916 
285 Platinum and platinum-group metal ores and concentrates 11,180 26,618 
286 Uranium and thorium ores and concentratee s 627 89 
1. s maen LL d eet die sms 507,920 991,188 
Mineral energy resources and related products: 
821 Coal, coke, and briquets (including peat) los ee ee Ä 1,019,116 22,609 
831 Petroleum, crude and partly refined 2.651 2,592,607 
832 Petroleum products, except chemicals 442,861 1,722,159 
841 Gas, natural and manufactureii 89, 720 476, 700 
C EEN 1,558,847 4,814,075 
Chemicals: 
Inorganic chemicals: 
518 Elements, oxides, and halogen salt ss 262 , 087 $48 ,696 
514 Other inorganic chemicals eee 152,054 74,082 
515 Radioactive and associated materials except uranium and thorium....... 181,382 110,104 
521 Mineral tar, crude chemicals from coal, petroleum, and natural gas 80,865 7,959 
Totals EE 626,828 540, 841 
Minerals, nonmetallic (manufactured): 
661 Lime, cement, and fabricated building material, except glass and clays. __ 17,814 112,692 
662 Clays and refractory construction materials.____________..........---- 66,121 60,688 
668 Mineral manufactures, not elsewhere specified. _---------------------- 89,644 47,846 
gn WEE 173,579 221,226 
Metals (manufactured): 
671 Pig iron, spiegeleisen, sponge iron, iron and steel powder and shot, and 
ferroalloygs_____________ ec wee au ß as tU EE d 26,218 184,684 
672 Iron or steel ingots and other primary form 52,098 88,851 
678 Iron or steel bars, rods, angles, shapes, and sections 88,799 705,515 
674 Iron or steel universals, plates, or sheets 188,780 1,897,474 
675 Iron or steel hoops and strips. ..... 2... 2. Lll ll ll LL LLL lll lll... 16,146 68,228 
676 Iron or steel rails and railway track construction materials 20 , 447 6,406 
677 Iron or steel wire (excluding wire rod)...............................- 16,409 142,206 
678 Iron or steel tubes, pipes, and Gttings 247 , 409 879,874 
679 Iron or steel castings or forgings, unworked_____._...._.......-------- 114,565 14,396 
681 Silver, platinum, and platinum-group metals 92,828 178,661 
682 Copper and copper alloy 247 , 882 427 ,425 
688 Nickel and nickel allog 2. 2.222222 2-22 Llc Lll 2l 2l c2l ll. 47,919 349, 810 
684 Aluminum and aluminum alloy 196,201 874,098 
685 Lead and lead allog 2... --l eee 4,601 64,751 
686 Zinc and zinc allovn. e LLL lll Ll ene 5,928 181,227 
681 Ind n, 8,868 199,685 
688 Uranium and thorium metals and alloy ss 291 (9 
689 Miscellaneous nonferrous base metals 60,562 78,558 
V% ¹˙ . ee LU cre Du Ae ee d f 1,485,791 4, 780, 839 
Grand Total JJJJJJJJJüöͤͤĩõĩ«ð ] ⁵ 4,691,844 11,645,765 


1 Data in this table are for the indicated SITC numbers only, and therefore may not correspond to the figures 
classified by commodity in the “Statistical Summary” chapter of this volume. 

2 Standard Industrial Trade Classification. 

s Data may not add to totals shown because of independent rounding. 

4 Less than Wi unit. 


Source: U.S. Department of Commerce, Bureau of the Census. U.S. Im y tr General and Consumption. 
FT 185, December 1972, table 1. U.S. Exports, Commodity and Country. 410, December 1972, table 1. 
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Table 22.—Consumption of major mineral products, mineral fuels, 
and electricity 1971, 1972, and projections 


Commodity 1971 1972 p 2000 
MINERAL PRODUCTS 


KEE thousand long tons.. 116,196 126,948 NA 
Iron content million short tons. . 75 NA 158 
Raw steel (production) .. ................- thousand short tons.. 120,443 183,241 NA 
Chromite ores (gross Megan 
Metallurgical grad ed do 720 727 NA 
Refractory grade do.... 198 224 NA 
Chemical grade___ 2 eee do 180 189 NA 
Manganese ore (85% or more Mn).....................- do.... 2,155 2,331 8,900 
Molybdenum (Mo content thousand pounds 40,950 45,558 188,000 
Tungsten (W contentß))))) )))) do.... 11,622 14,107 ; 76,400 
Nonferrous metals: i 
Aluminum (apparent consumption) thousand short tons 5,099 5,588 | 28,400 
Antimony, primar „„ short tons 13,707 16,124 48, 000 
Copper, refinſ thousand short tons 2,020 2,239 | 7,100 
, primary and secondar do- 1,482 1,485 | 2,780 
Zinc, eis... u u ea e e e er seen do.... 1,651 1,829 8,090 
Mercury, primar 76-pound flasks. . 52,257 52,907 | 102,000 
Platinum-group metals thousand troy ounces.. 1,266 1,560 ! 8,157 
Silver (industrial consumption do.... 129,146 151,063 420,000 
Ilmenite and titanium slag (estimated TiO: content) short tons.. 588, 072 649,025 | 1,840,000 
N aranui (UsOs, estimated purchases by private industry) do 12,800 11,600 73, 118 
onme : 
Asbestos (apparent consumption) thousand short tons 759 809 : 2,480 
Cement (productionnß- zzz do 78 85 A 
Clays (apparent consumption)- -.... 2... 2 Lll lll 2.2... do.... 156,666 59, 456 174, 000 
Lime (sold or used do.... 19,591 20,290 NA 
Phosphate rock (P+Os content, apparent consumption) do 12,553 13,753. NA 
Potash (K:O content, apparent consumption)............- do.... 4,794 4,814 | 14,455 
Salt (apparent consumption) JGG DES do.... 47,262 47,618 \ 158,900 
Sand and gravel. .........................- million short tons 920 918 ! 8,200 
Stone, crushed (sold or used do- 874 923 3,400 
Sulfur, all forms (apparent consumption). . thousand long tons 9,178 9,838 | 30, 000 
MINERAL ENERGY RESOURCES AND ELECTRICITY i 
Bituminous eogl million short tons 495 520 1,000 
Coal carbonized for coke 2___ 22222222. 2-2... do.... (88) (87) (115) 
F oↄ²¹⁵Ü 8 do. q 6 2 
Petroleum production and natural gas liquids____ million barrels __ 5,558 5,990 14,500 
Natural gas, dr? million cubic feet. 22, 132 22, 429 49, 000 
Electricity generation, nett million kilowatt hours. 1,717,520 1, 853, 890 NA 
TEE .... a ee do.... 1,618,986 1, 747, 328 49, 010, 000 
Hydropower v5) ) do.... 269,851 280, „285 4700 000 
Nuclear power do 37,899 54,081 45,470,000 
Conventional fuel-burning plants do.... 1,809,716 1,420,658 42,840,000 
h ³ð ĩ ĩð So Deos Ded do.... 108,585 106, 067 NA 
Total energy resources input s trillion Btu. . 68,698 72 242 * 191, 900 


p Preliminary. NA Not available. 

1 Erroneously omitted in 1971 table. 

2 Figures in parentheses are not added to totals. 

3 Residue gas excludes extraction loss but includes transmission loss. 

4 8 Walter G. Jr., and James A. West. U. S. Energy Through Year 2000. U.S. Department of the In- 
terior. December 1972. Tables 1 and 8. 

5 Net generation adjusted for net imports or exports. The bulk of net trade is hydropower with an undeter- 
mined amount of steam plant power. 
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Table 23.— Electrical energy sales to ultimate consumers 
(Million kilowatt hours) 


1968 1969 
Region Total Industrial Total Industrial 
consumption Residential and consumption Residential and 
commercial commercial 

New England............ 47,886 16,970 28,946 51,878 18,789 81,040 
Middle Atlantie 176,158 49,854 115,301 190,582 54,405 124,683 
East North-Central....... 238, 138 67,080 161,679 256,212 13,409 172,953 
West North-Central...... 71,624 29,644 45,875 84,125 82,436 48,909 
South Atlantic 180, 468 68,790 109,589 199,257 12,258 118,360 
East South-Central... 122,608 86,033 84,770 129,601 89,331 88,308 
West South-Central....... 126,160 87,070 88,202 141,610 48,068 92,0837 
Mountain 53,157 14,164 36,513 59,067 15,700 40,688 
Pacific. ................- 176,682 51,640 116,280 190,979 56,940 124,378 
Alaska and Hawaii 8,945 1,447 2,880 4,872 1,591 2,655 

Total United States. 1,202,821 367, 692 783,985 1,807,178 407 ,922 843, 906 

1970 1971 

New England............ 55,255 20,900 82,804 59,072 22,870 84,645 
Middle Atlantic. ......... 201,230 59,709 129,328 208 , 567 62,878 138,086 
East North-Central....... 261,228 79, 687 177, 806 281,398 84,629 186,011 
West North-Central. ..... 90,414 85,339 52,109 94,872 87,872 54,895 
South Atlantic. .......... 218,715 81,498 128,261 284,920 87,559 137,798 
East South-Central....... 136,728 43,788 90,760 142,057 45,905 93,823 
West South-Central....... 154,136 47,997 99, 380 164, 047 51,497 105, 361 
Mountain. .............. 62,592 16,977 42,654 66,168 18,641 44, 427 
Füciflo. 2.2 8 200,260 60,171 129,739 209,980 65,814 188,615 
Alaska and Hawaii 4,801 1,734 2,981 , 365 1,915 8,291 

Total United States. 1,391,359 447,795 885,272 1,466,441 479,080 926 , 452 


Source: Edison Electric Institute. Statistical Yearbook of the Electric Utility Industry, 1968-1971. 


Table 24.—Total employment in selected mineral industries 


(Thousands) 
| 1968 1969 1970 1971 1972 
MINING 
Metals: 
Iron ores___. 2-2 eee 25.3 25.6 26.2 24.5 20.1 
Copper ores___-.... 2-222 28.1 83.7 87.0 84.7 88.9 
ere fad do UL a ZC 82.0 89.4 94.8 89.0 86.1 
Nonmetal mining and ousrrving. 116.2 115.6 116.0 113.0 112.1 
Fuels: 
Bituminoug 2 ee 126.4 129.5 188.8 132.3 148.2 
three 5. 8 5.7 5.6 5.4 3.7 
Crude petroleum and natural gas fields. 148.1 145. 0 141.7 141.0 137.8 
Oil and gasfield services 127.5 138.9 125.2 120.3 124.1 
Total: ete yt sup as eee cst teret ur 407.8 414.1 411.8 899.0 408.8 
Total mining 606.0 r 619.0 622.1 601.0 607.0 
MANUFACTURING 
Minerals: 
Fertilizers, complete and mixing only 89.7 89.6 40.5 88.2 85.8 
Cement, hydraulic 84.7 84.9 34.1 32.0 83.6 
Blast furnaces, steel works, and rolling mills. _ _ 555.5 561.1 549.6 506.8 492.2 
Nonferrous smelting and refining............. 78.1 86.2 86.3 83.9 88.6 
%%%! Eu ee du aded aas I 708.0 721.8 710.5 660.4 645.2 
Fuels: 
Petroleum refin ing 150.1 144.7 158.4 158.1 150.8 
Other petroleum and coal products 86.7 88.2 88.5 86.7 88.8 
Total? C tee tect 186.8 182.9 191.9 189.8 189.6 
Total manufacturing 894.8 904.7 902.4 850.2 894.8 


r Revised. 
1 Includes other metal mining not shown separately. 
2 Standard Industrial Classification 295, paving and roofing materials, included in total. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings, United States, 
1909-1970, Bull. 1812-7, 20s pages Employment and Earnings, v. 17, No. 9, March 1971, v. 18, No. 9, March 
1972, and v. 19, No. 9, M 1973, table B-2. 
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Table 25.—Average hours and gross earnings of production and related workers 
in the mineral and mineral fuels industries 


1968 
MINING 
Metal: 
Iron ores: 
Weekly earnings. ...............- 3 $144.70 
Weekly hours 41.7 
Hourly earnings $8.47 
Copper ores: 
Weekly earnings $161.68 
Weekly hours 47.0 
Hourly earnings -$8.44 
All metal mining: 1 
Weekly earnings. .....................- $148.09 
Weekly hours 43.3 
Hourly earnings $3.42 
Nonmetallic mining and quarrying: 
Weekly earnings $186.50 
Weekly hours 44.9 
ony , sae eee ea ee $3.04 
els: 
All coal mining: 
Weekly earnings. ---------------------- $153.20 
Weekly hour 40.0 
Hourly earnings $3.83 
Bituminous coal: 
Weekly earnings. .....................- $155.17 
Weekly hours. ........................- 40. 
Hourly earnings.......................- $3.86 
Crude petroleum and natural gas: 
Weekly earnings $187.97 
ony hours-........ ß 40.7 
ourly earnings 8.39 
All fuels: d ET : 
Weekly earnings. .....................- $143.59 
Weekly hours 41.7 
Hourly earnings $3.46 
All mining: ? 
Weekly earnings. -.~------------------------ $141.20 
Weekly hours 44.8 
Hourly earnings $3.20 
MANUFACTURING 
Fertilizers, complete and mixing only: 
Weekly earnings. -------------------------- $108.54 
Weekly hours 42.4 
Hourly earnings 32.56 
Cement, hydraulic: 
Weekly earnings $144.35 
Weekly hours. .......................-....- 41.6 
Hourly earnings $3.47 
Blast furnaces, steel and rolling mills: 
Weekly earnings. . l.l... $155.86 
Weekly hours 40.8 
Hourly earning $3.82 
Nonferrous smelting and refining: 
Weekly earnings $144.08 
Weekly hour 42.5 
Hourly earnings.. ll... $3.39 
Petroleum refining and related industries: 
Weekly earnings. ......................-..- $159.38 
Weekly hours 42.5 
Hourly earnings $3.75 
Petroleum refining: 
Weekly earnings. .................- $166.27 
Weekly hours 42.2 
Hourly earnings...................- $3.94 
. and coal products: 
eekly earnings 3135.91 
Weekly hours 43.7 
Hourly earnings $8.11 
All manufacturing: š 
Weekly earnings. -.------------------------- $153.68 
Weekly hours 41.3 
Hourly earnings $3.73 


1969 


$158.18 
41.4 
83.70 


$157.82 
43.1 
$3.65 
$149.11 
45.6 
$3.27 
$166.74 
89.7 
$4.20 
$169.18 
89.9 
$4.24 


$147.19 


$147.52 
44.8 


1970 


$162.99 
41.9 
$83.89 
$175.67 
44.7 
$8.93 
$165.68 
42.7 
$3.88 
$155.56 
44.7 
$3.48 


$166.35 
42.1 
$8.97 

$160.07 


48.8 
$83.66 


$128.68 
$2.91 
$116.81 
41.8 
$4.23 
$168.88 
39.9 


$182.38 
42.7 
$4.27 
$189.93 
42.3 
$4.49 
3157.52 
44.0 
$3.58 
$168.76 


40.5 
$4.16 


1971 


$169.70 
40.5 
$4.19 

$178.67 
42.9 
$4.16 


$171.39 
41.6 
$4.12 


$165.23 
44.9 

$3.68 

$194.00 

40.6 

2 $4.79 

$196.02 


$159.75 
42.6 
$3.75 


$173.59 
41.8 
$4.22 


* $161.89 
4 


43.5 
* $88.87 


$182.71 
42.4 
$3.13 


$194.37 
41.8 


$194.19 
42.4 
$4.58 
$202.44 
42.0 
$4.82 
$166.44 
43.8 
$83.80 
* $181.46 


1972 


$185.40 
41.2 
$4.50 

$192.19 
41.6 


$185.51 
41.6 
$4.47 

$176.96 
44.8 
$3.95 


$169.92 
42.8 
$3.97 

$191.27 
41.8 
$4.63 

$180.61 
48.4 
$4.17 


$148.14 
42.6 
$3.36 

$215.04 
42.0 
$5.12 

$210.12 
40.8 
$5.15 


$185.59 
41.8 


$175.34 
48.4 
$4.04 

$206.52 
4 


1.1 
$5.02 


1 Includes other metal mining not shown. 
2 11-month average. 


š Weighted average of data computed using figures for production workers as weights. 


* Corrected figure; erroneously reported in 1971. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnin 
1909-70, Bull. 1312-7, September 1971, 602 pp. Employment and Earnings. V. 17, No. 9, 


No. 9, March 1972; and v. 19, No. 9, March 1978, table C-2. 


, United States, 
arch 1971; v. 18, 
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Table 26.—Average labor-turnover rates in selected mineral industries 1 
(Per thousand employees) 
Blast Non- Petro- 
furnaces, ferrous leum 
Manu- Cement, steel smelt- Metal Iron Copper refining Petro- Coal 
Rates and year factur- hy- and ing mining ores ores and leum mining 
ing draulic rolling and related refining 
mills refining indus- 
tries ? 
Total accession rate: 
19710 — 40 21 27 26 38 31 37 23 16 21 
1571: 5-25 89 20 35 23 29 23 28 18 13 19 
ve EE 44 16 81 25 34 29 32 18 13 18 
Total separation rate: 
110 ᷣ ` 32 33 30 37 36 29 26 18 16 
1971.5 ` 42 19 46 31 33 81 28 20 16 17 
1 L cons 42 16 22 25 35 33 27 20 16 19 
Layoff rate: 
19000 2 u p 18 16 12 5 6 15 1 7 5 2 
1971__.____._._._ 16 7 80 11 7 14 4 6 5 8 
197222. 11 5 8 5 8 18 2 6 5 6 


1 Monthly rates are available in Employment and Earnings as indicated in source. 
2 Standard Industrial Classification 295, paving and roofing materials, included in total. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings. V. 17, No. 9, 
March 1971; v. 18, No. 9, March 1972; and v. 19, No. 9, March 1978, table D-2. 


Table 27.—Wages, salaries, and average annual earnings in the United States 


% change 
1970 r 1971 1972 p —————————— 
1970-71 1971-72 
Wages and salaries: 
All industries, total millions. . $541,976 $573,832 $627,384 +5.9 +9.3 
Mining see s s s s s t s t S D O O, do.... 5,824 6,04 6,706 +3.9 +10.9 
Manufacturing do.... 158,294 160,640 175,776 +1.5 +9.4 
Average earnings per full-time employee: 
All industries, total... 7,571 8,065 8,604 +6.5 +6.7 
Minlhg- se ee ee cee ne eee M 9,294 9,924 10,820 +6.8 +4.0 
Manufacturing 8,153 8, 640 9,232 +6.0 +6.9 
p Preliminary. r Revised. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 52, 
No. 7, July 1978, tables 6.2 and 6.5. 
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Table 28.—Labor productivity indexes for selected minerals 


(1967 =100) 
Copper, crude ore mined per— Iron, crude ore mined per— 
Year Production Production 
Employee Production worker Employee Production worker 
worker man-hour worker man-hour 
I/ 100.0 100.0 100.0 100.0 100.0 100.0 
1968... 86 121.1 119.8 109.6 108.2 109.2 110.0 
jb AE S r 138.1 125.2 116.2 r118.4 r 116.2 r 117.8 
11; 8 140.3 181.9 126.9 114.3 117.1 117.8 
IT ILE 186.8 188.5 188.8 112.6 115.3 119.6 
Copper, recoverable metal mined per— Iron, usable ore mined per— 


Production Production 
Employee . worker Employee Production worker 
worker 


man-hour worker man-hour 
//. 100. 0 100.0 100.0 100.0 100.0 100.0 
1968..............-....- 114.8 118.1 108.4 108.4 104.4 105.1 
1989... L eee r 122.4 115.1 106.9 r 105.4 r 108.0 r 109.6 
1970 0 ose eco 124.7 117.2 112.8 105.2 107.8 108.0 
191 117. 5 114.7 114.9 102. 5 105. 0 108.9 
Petroleum, refined per 1— Bituminous coal and lignite 
mined per 1— 


Production Production 
Employee Production worker Employee Production worker 


worker man-hour worker man-hour 
LL 22 u 222 TL Q 100.0 100.0 100.0 100.0 100.0 100.0 
1 §; 108.8 104.5 108.7 108.1 108.9 105.1 
1969......... MM r 110.7 r 118.1 r110.6 r 108.8 r 108.9 r 105.4 
1970... 2. 8 107.6 109.0 110.2 108.7 104.0 108.8 
/ (0 111.6 118.0 114.9 99.0 102.2 102.5 
p Preliminary. 


r Revised. 
1 Figures for petroleum and bituminous coal were reversed in 1971 Yearbook. 


Source: U. S. Department of Labor, Bureau of Labor Statistics. Index of Output per Man-hour Selected 
Industries, 1972 edition. BLS Bull. 1758, 1972, tables 2, 4, 6, 8, 12, and 42. 


Table 29.—Index of average unit value of minerals produced 1968-1972 


(1967 = 100) 
1968 1969 1970 1971 1972 p 
METALS 
Ferrous- od Lu Qu cso bus S.S 8 102.0 104.1 109.4 115.9 120.2 
Nonferrous 
TE 106.5 120.0 141.9 129.9 180.7 
Monte??? 125.2 118.0 109.1 108.8 188.1 
J C 100.8 95.4 129.1 180.0 181.1 
ET E 107.8 115.3 186.4 127.8 181.5 
Average all metals 104.5 109.4 122.1 121.5 125.5 
—— . ————-„———5ri⅛C? 2 —— MÀ —— 2 
NONMETALS 

Construction_____... Nd Ce Deech gier 101.5 108.5 107.8 112.7 118.0 

Eeer eege 102.9 97.9 r 87.2 86.2 
Otheéep- edel 108.8 111.2 108.5 115.7 121.4 
CCC A 101.9 102. 6 108.2 106.9 110.8 

FUELS 

“ oe oc DURER 8 101.3 108.0 185.4 152.9 162.6 
Crude oil and natural gas 101.4 107.9 108.5 115.6 116.2 
NN ³ ðͤ ³ Z ese ee 100.4 106.1 111.8 120.6 122.7 


Overall averagggee. 101.1 105. 6 r 110.7 117.6 120.3 
p Preliminary. z Revised, 
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Table 30.—Index of implicit unit value of minerals produced 
(1967 = 100) 
1968 1969 1970 1971 1972 » 
METALS 
Ferrous_____.__._..... . . . . 5A eos 101.9 104.1 109.1 116.6 119.4 
Nonferrous 
ö ñ 106.7 120.4 148.4 180.1 180.5 
Monet argh 125.1 118.0 109.5 109.9 186.2 
011,77 ANOTHER OK RR 100.4 95.6 129.7 182.0 186.4 
TT «˙“duæ .. EE 107.2 117.7 189.8 128.7 181.4 
Average all metals. ss 105.0 112.4 128.7 124.1 127.8 
NONMETALS 

onstruetionnn . 101. 0 108.0 107.7 112.8 117.8 

Chemical ³»WwiiAſ¹⁰¹ eee ek eee ees 102.4 97.8 87.4 
vcr PT 91.5 111.0 108.8 115.2 121.2 
Average o L Lu eh ee SSS. cee 101.4 102.8 108.2 107.8 110.8 

FUELS 
JJ 101.2 108. 0 135.4 152.9 162.7 
Grade oil and natural gas 101.4 107.9 108.5 115.5 116.2 
KT, EE 100.4 106.0 111.5 119.8 122.8 
Overall average. ......................... 101.1 105.9 111.8 117.6 120.2 
P Preliminary. 
Table 31.—Price indexes for selected metals, minerals, and fuels 
(1967 = 100) 
Annual average 05 c 
Commodity — from 1971 
1971 1972 

Metals and metal products__ „„ 119.0 128.5 ＋3. 8 
Iron and steel... 121.8 128.4 +5.4 
FFC EE uate een DELE a 108.0 108.0 die 
Iron and steel scraoꝰ 114.6 121.8 +6.8 
Semifinished steel products 122.7 180.9 +6.7 
Finished steel products 128.0 180.4 +6.0 
Foundry and forge shop products 119.2 124.8 +4.8 
Pig iron and ferroalloy sss 126.8 125.4 —.7 
Nonferrous metals... .. 2 ccc c ccc ccc cc cce c ccce seas sec erac 116.0 116.9 4.8 
metal refinery hapee s 117.5 115.6 —1.6 
1 e ))%7)õö;V ⅛ðr yꝙ ͤ 1116.2 96.9 —16.6 
Lead, pu. co EE 99.0 109.6 +10.7 
at siab, prime wasin ENTE Ee NTE 8 112.2 128.4 +10.0 
GITOUS SÉTRD.-.— o Ee 108.6 108.8 —.8 
Non N onder mineral products 122.4 126.1 ＋3. 0 
Concrete TN EE 121.9 126.9 +4.1 
Sand, gravel, and crushed stone nnn 119.1 121.7 +2.2 
Structural clay Pal 114.2 117.3 +2.7 
Gypsum product 106.8 114.7 ＋7.4 
Other nonmetallic minerals 124.1 127.0 +2.38 
Building lime 118.6 121.9 +2.9 
Insulation materials... eee 181.7 186.9 8.9 
Bituminous binders....... LLL Lc c c LLL c LLL L2 222 2222s 22-22 121.8 123.9 +1.7 
r materials.. SSS: xl j Dn SEE e see a 75.9 14.4 —2.0 
Nitr i0. E ac ͥ NI M Ss == 8 71.7 72.0 +.4 
FCC Eed GE 78.7 75.0 —4.7 
Phosphate rock... 79.8 79.8 "S 
õöôr ß y CUENCA r ß RR SUR 100.4 100.4 A 
ar beg domestie oie er ³ m AM e Lec 99.8 99.7 —.1 
J NU IHRER RUE U E RN ORE NA QN 108.8 104.1 +.8 
Fuels and related products and poeer. LLL LLL lll ll .lll.- 114.2 118.6 +3.9 
EE 181.8 198.8 +6.6 
EA E EE 145.0 151.1 +4.2 
Bituminous...... ⁵ ↄ 184.9 197.4 +6.8 
%0%00Ü a Se seas oe EE 8 148.7 155.5 +4.6 
Gas fusi. eoe exu oc Lese uec 8 108.0 114.1 +5.6 
Electric power... 118.6 121.5 +7.0 
Petroleum products: refined ee . 106.8 108.9 +2.0 
cde eee EE SN rc vost MEE ⁵ V ĩ 118.2 118.8 +.5 
All commodities other than farm and fold 114.0 117.9 +8.4 
All commodities. |... LLL ee „ 118.9 119.1 +4.6 


1 5 ipa erroneously reported in 1971. 


ent of lanon Bureau of l Labor Statistics. Wholesale Prices and Price Indexes. January- 
SE 1972. e le 6; January 1 978, table 4 
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Table 32.—Comparative mineral energy resource prices 
Fuel 1970 1971 1972 


Bituminous coal average prices, : 
cost of coal at merchant coke ovens. dollars per net ton_______ 12.28 15.32 17.67 
Anthracite, average sales realization per 
net ton at preparation plants, exclud- 
ing dredge coal: 


Chëstnut-_ PE Dn emm 15.67 16.79 17.66 
// ↄ A8 / WWWW0000ͤͥü 8 13.87 15.28 15.72 
Buckwheat, No. 11114 I9.,.,!; ð K ĩ ae 18.26 14.88 15.88 


Petroleum and petroleum products: 
rude petroleum, average price per 
barrel at well o Co EE 3.18 3.39 38.39 
Gasoline, average dealers’ net price 
(excluding taxes) of gasoline in 
55 U.S. cities 2... 2... cents per gallon. nnn 17.68 18.11 17.72 
Residual fuel oil: 
No. 6 fuel, maximum 1% sul- 


fur, at Philadelphia 111. dollars per barrel (refinery) ) 8.16 4.21 4.05 
Bunker C, average price for all 
Gulf ports 12 gj: ⅛ĩð K gu meet len. 2.44 2.81 2.05 


Distillate fuel oil: 
No. 2 distillate, average of high 
and low prices at Philadel- 


phia x eco ⁵⏑tpñ cents per gallon (refinery) )): 11.08 11.78 11.75 
No. 2 distillate, average price 
for all Gulf ports 11. (3 Ce PORTEE E pipu h 9.41 9.80 10.10 
Natural gas: 
Average U.S. value at well cents per thousand cubic feet 17.1 18.2 18.6 
Average U.S. value at point of 
consumption............... ...- G02 56m ove y Sai b tts 53.6 57.7 62.1 


1 Platt’s Oil Price Handbook. 


Table 33.—Cost of fuel in steam- electrical power generation 
(Cents per million Btu) 


1969 Í 1970 1971 
Area ——FOSI. 
Coal Oil Gas Coal Oil Gas Coal Oil Gas 
New England............ 86.9 28.3 83.7 41.9 82.8 85.3 48.8 47.6 45.5 
Middle Atlantic 30. 0 33. 6 35. 6 36.1 40.2 38.3 40.9 57.1 44.9 
East North-Central....... 26.4 62.0 31.6 30.4 56.7 87.1 85.5 68.2 42.9 
West North-Central______ 26.2 51.8 24.9 28.2 59.0 25.6 81.6 70.3 28.3 
South Atlantic 28.4 80.4 81.6 96.1 81.9 84.7 41.8 43.3 89.7 
East South-Central....... 21.1 51.1 24.3 23. 6 54.1 25.3 29.2 49.6 27.9 
West South-Central....... 31.1 86.9 20.5 40.1 44.6 21.1 17.8 59.8 22.2 
Mountain 20.6 21.3 21.8 19.8 28.2 29.8 20.9 40.4 82.4 
Pacific... ne a Des 84.5 31.2 EES 86.8 82.4 z3 55.4 84.6 
United States 26.6 31.9 25.4 31.1 36.6 27.0 86.0 51.5 28.8 
Source: National Coal Association. Steam-Electric Plant Factors. 1970 through 1972, table 2. 
Table 34.—Cost of electrical energy 
(Cents per kilowatt hour) 
1969 1970 1971 
Com- Com- Com- 
Area Resi- mercial Resi- mercial Resi- mercial 
Total dential and Total dential and Total dential and 
indus- indus- indus- 
trial trial trial 
New England............ 2.2 2.6 1.8 2.2 2.6 1.9 2.3 2.7 2.0 
Middle Atlantile 1.8 2.5 1.5 1.9 2.6 1.6 2.2 2.9 1.9 
East North-Central....... 1.6 2.3 1.4 1.7 2.3 1.4 1.8 2.4 1.5 
West North-Central______ 1.9 2.4 1.6 2.0 2.4 1.7 2.0 2.5 1.7 
South Atlantic. .......... 1.5 1.9 1.3 1.6 1.9 1.8 1.6 2.0 1.4 
East South-Central....... 1.0 1.3 .8 1.0 1.4 .9 1.2 1.5 1.0 
West South-Central....... 1.5 2.2 1.2 1.5 2.1 1.2 1.5 2.1 1.2 
Mountain 1.5 2.1 1.2 1.5 2.1 1.2 1.5 2.1 1.3 
Feile 1.2 1.6 1.0 1.2 1:7 1.1 1.3 1.7 1.1 
Alaska and Hawaii. 2.4 2.8 2.1 2.4 2.8 2.1 2.5 2.9 2.2 
United States 1.5 2.1 1.3 1.6 2.1 1.8 1.7 2.2 1.4 


Source: Edison Electric Institute. Statistical Yearbook of the Electric Utilities Industry. 1969 through 1971. 
Based on tables 22-S and 86-S. 
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Table 35.—Price index of principal metal mining expenses 1 


(1967 = 100) 

Year Total Labor Supplies 
e ß ss s 101.4 101.0 102.4 
/ ³ĩð K CEA 104.2 103. 5 106.1 
7177//%õ⁵%§; KEE r 108.5 r107.7 110.5 
1911: 2:5 ( 8 114.1 113.0 115.7 
1912p HOM ECC 119.9 119.7 120.1 


p Preliminary. r Revised 


Fuel 
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1 Indexes constructed using the following weights derived from the 1967 Census of Mineral Industries: labor, 
50.04; explosives, 8.18; steel mill shapes and forms, 7.32; all other supplies, 26.89; fuels, 5.88; electric energy, 
6.69; and data from U.S. Department of Labor, Bureau of Labor Statistics, Wholesale Prices and Price Indexes. 
The index is computed for iron and copper ores only because sufficient data are not available for other mining 


sectors. 


Table 36.—Index of major input expenses 


for bituminous coal crude petroleum 
and natural gas mining 1 
(1967 =100) 
Crude 
Year Bituminous petroleum 
coal and natural 
gas 
1968.2. x22: l =S 25 102 101 
/ c nci au ms 108 105 
111ͤö·ô 8 123 108 
19712 2 nip - 8 138 NA 
Eeer NA NA 


NA Not available. 

1 Indexes constructed by using data from the U.S. 
Department of Labor, Bureau of Labor Statistics, 
Wholesale Prices and Price Indexes, annual and 
monthly, and weights derived from data shown in 
the 1967 Census of Mineral Industries, U.S. Depart- 
ment of Commerce, Bureau of the Census. Weights 
used are as follows: Bituminous coal—labor, 61.55; 
explosives, 2.70; steel mill shapes and forms, 5.08; 
all other supplies, 24.58; fuels, 1.74; electric energy, 
4.85; crude petroleum and natural gas—labor, 44.65; 
supplies, 48.79; fuel, 2.07; and electric energy, 4.49. 


> 
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Table 37.—Indexes of relative costs and productivity for iron ore, copper, 
bituminous coal, and petroleum mining 1 


(1967 = 100) 
Year Iron ore 3 Copper? Bituminous Petroleum 
INDEX OF LABOR COSTS PER UNIT OF OUTPUT 
1968: 122 ee a sus ³⁵ð a Le LLLA 100.1 102.0 101.9 100.5 
ee 102.3 104. 105.2 
SL KEE r 108. 5 106.9 131. 6 106.8 
111111 ⁵ 114.8 111.1 151. 5 NA 
:::: usu ĩð—.ßkß rymʒ ð K LE 112.8 127.8 NA NA 
INDEX OF VALUE OF PRODUCT PER MAN-PERIOD 
J)); ³ 105.1 118.0 102.1 105.8 
ö ³ĩW .. k;k T piwas s 109.6 185.8 112.1 118.9 
1199ſ1iſ h. 8 110. 5 170.1 188.2 123.9 
RL ve EE 115.1 154.8 143.8 NA 
19129... eee V 128.4 147.1 NA NA 
INDEX OF LABOR COSTS PER DOLLAR OF PRODUCT 
UE 100.1 98.4 1 99.2 
1900-25 uu RES ⅛ my ß mda u ss 102.8 82.8 99.2 
RL EE 106.7 70.9 91.7 98.5 
1971... 2 Ad 6 y 88 110.8 82.4 .0 NA 
1972 ese ee S AAA... 8 106.2 96.3 NA 


p ingest A t Revised NA Not available. 

1 Index of labor costs uper unit of output: Iron ore and copper indexes are computed from data found in U.S. 
Department of Labor, Employment and parang and Wholesale Price Indexes. Bituminous coal index based 
upon net tons per man per day (see chapter on Bituminous Coal) and index of average earnings derived from 
Bureau of Labor Statistics data on hourly earnings; petroleum index based on barrels per year (see chapter on 

data on total wages in petroleum production. 
Index of value of product per man-period: Iron ore and copper indexes are computed from data found in 
olesale Price Indexes. Bituminous coal index 
based on net tons per man per day and mine value of production; petroleum index based on average employ- 
ment and total value of production. 

Index of labor costs per dollar of product: Iron ore and co r indexes are computed from data found in 
U.S. Department of Labor, Employment and Earnings and Wholesale Price Indexes. Bituminous coal index 
based on index of value per man per day and index of average earnings; petroleum index based on total value 
of production and total vaco. 

2 Indexes are for recoverable metal. 


Table 38.—Price indexes for selected cost items in mineral fuels production 
(1967 100) 

Change Change 

1972 from Annual average from 

Commodity —— January — 1971 

January December (%) 1971 1972 (%) 
G E 192.7 205.5 +6.6 181.8 198.8 +6.6 
COk@ h;§ö˙ê Se ee EE 150.5 159 +6.2 148.7 155.5 +4.6 
Gas fuels... ....---------------------- 110.0 119.2 +8.4 108.0 114.1 +5.6 
Petroleum products, refined 106.1 112.0 6.6 106.8 108.9 +2.0 
Industrial chemicals. ................- 101.4 101.0 —.4 102.0 101.2 —.8 
Lumber____... enc eases eee deen 146.9 167.9 +14.3 185.5 159.4 +17.6 
Explosives... ------------------------ 118.8 182.1 +16.6 r 118.8 116.2 +1.7 
Construction machinery and equipment. 124.3 126.8 +1.6 121.4 125.7 +8.5 

r Revised. 


Source: U.S. Department of Labor Statistics. Wholesale Prices and Price Indexes, January 1978. Supplement 
1972, February 1973, table 5; Supplement 1978, June 1978, table 5. 
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Table 39.—Price indexes for mining construction and material handling machinery 
and equipment 


(1967 = 100) 
Con- Mining Power Special- 
struction machin- Oilfield cranes, ized Portable Scrapers Mixers, Tractors 
Year machin- ery and machin- drag- con- air com- and pavers, other 
ery and equip- eryand lines, struction pressors graders spreaders, than 
equip- ment tools shovels, machin- ete. farm 
ment ete. ery 
19889 105.7 108.4 106.4 104.9 105.2 97.0 105.3 104.4 106.8 
1989 110.4 106.6 112.7 109.0 110.2 91.8 110.1 109.1 112.5 
1970... 8 115.5 110.5 118.4 114.0 117.4 98.7 115.2 116.0 116.7 
1971._... us 121.4 113.8 122.6 120.6 125.1 98.8 120.6 122.9 122.3 
1972______ 2x 125.7 117.2 127.8 126.0 129.0 92.0 124.4 126.3 127.8 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price Indexes, January 
1969-71, table 2-A; January-December, 1972, table 6. 


Table 40.—National income originated in the mineral] industries 


Income (million dollars) Change 
Industry —————— — — — from 1971 
1970 ° 1971 1972 » () 

III. ³⅛V-V u us Su im Er e 1,672 7,010 8,246 +17.6 
etal mining. ee ese ewe ea E 1,177 0 1,085 +6.7 

Coal mining____ EE 2,157 2,052 2,375 +15.7 
Crude petroleum and natural gas 8,048 2,571 8,279 +27.5 
Mining and quarrying of nonmetallic minerals 1,300 1,419 1,557 +9.7 
Manufacturing- ee 217,505 226,368 252,589 +11.6 
Chemicals and allied produ eta 16,342 16,827 18,236 +8.4 
Petroleum refining and related industries 1,942 7,917 8,634 +9.1 
Stone, clay, and clas products M ee 6,894 7,517 i +13.5 
Primary metal industries 15,961 15,325 17,404 +13.6 
Allindustries_________ oe se ce dee SE 800,462 859,449 941,792 +9.6 


p Preliminary. r Revised. 


Source: U. S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 58, 
No. 7, July 1978, table 1, 12. ; 


Table 41.—Annual average profit rates on shareholders’ equity, after taxes, and total 
dividends, selected mineral manufacturing corporations 


Annual profit rate (%) Total dividends (million dollars) 


Industry — —  ——  —— 
1971 1972 Chan 1971 1972 Change 
from 1971 from 1971 
(%) 

All manufacturing 111. 9.7 10. 6 +0.9 715,252 16,189 +5.8 
Primary metals 4.8 6.0 +1.2 976 —18.9 
Primary iron and steel 4.5 6.1 +1.6 469 470 +.2 
Primary nonferrous metals. .. ......... 5.1 5.9 +.8 508 870 —21.2 
Stone, clay, ano pan products... 9.1 10.1 +1.0 858 415 +15.9 
Chemicals and allied products. ............ 11.8 12.9 +1.1 2,003 2, 126 +6.1 
Petroleum refining and related industries 10.8 8.7 —1.6 8,267 8,825 +1.8 
Petroleum refin ing 10.8 8.6 —1.7 8,258 8,318 +1.8 


r Revised. 
1 Except newspapers. 


Source: Federal Trade Commission, Securities and Exchange Commission. Quarterly Financial Report for 
Manufacturing Corporations, 1st Quarter and 4th Quarter, 1972, tables 4 and 8. 
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Table 42.—Industrial and commercial failures and liabilities in mining and manufacturing 


Industry 1970 1971 1972 
Mining: 1 
Number of failures. ss 54 88 44 
Current liabilities. . ... . . . . 2 ee thousands. . $59,046 815, 463 311.907 
Manufacturing: 
Number of failures... ns 1,981 1,894 1,532 
Current liabilities... .-.----------------------- thousands. . $758 , 795 $697 , 148 $755 ,084 


All industrial and commercial industries: 


Number of failures. ..__.........-.----------------------- 10,748 10,326 9,566 
Current liabilities... ---.--.--------------------- thousands.. $1,887,754 $1,916,929 $2,000,244 
1 Including fuels. 


Source: Dun and Bradstreet, Inc., Business Economics Department. Monthly Failure Report, K-18, No. 12, 
Jan. 21, 1972, 4 pp.; K-15, No. 12, Jan. 80, 1973, 4 pp. 


Table 43.—Expenditures for new plant and equipment by firms in mining 
and selected mineral manufacturing industries 


(Billion dollars) 

Industry 1970 1971 1972 

„pf d ß eir EE AL 1.89 2.16 2.42 
Manufacturing: 

Primary iron and steel! 1.68 1.37 1.24 

Primary nonferrous metals. .------------------------------ 1.24 1.08 1.18 

Stone, clay, and glass products .99 .85 1.20 

Chemical and allied products 8.44 8.44 3.45 

Petroleum and coal products 5.62 5.85 5.25 

All manufacturinuuPyMPUMUUUPMU UUUVſ ] “hh 81.95 29.99 81.85 


1 Including fuels. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 62, 
No. 8., March 1972, p. 20, table 8; v. 58, No. 3, March 1973, p. 20, table 9. 


Table 44.—Plant and equipment expenditures of foreign affiliates of U.S. companies 
by area and industry 
(Million dollars) 


1970 1971 1972 1 

Area and country ————————————————————————— —ͤ—.᷑ ͤ—⅛ . — 
Mining Petro- Manu- Mining Petro- Manu- Mining Petro- Manu- 
and leum factur- and leum  factur and leum factur- 


smelting ing smelting ing smelting ing 
Canada... omo r 411 726 1,159 696 746 1,110 645 825 1,061 
Latin America 477 514 669 244 638 698 230 575 890 
Europe r 15 974 3,614 16 1,32 3,846 18 1,484 4,427 
All other areas r 484 71,682 1,081 719 2,022 1,098 764 2,296 1,264 
Total 2 r 1,387 :3,797 6,524 1,785 4,728 6,751 1,657 5,180 7,642 
r Revised. 
1 Projected. 


* Data may not add to totals shown because of independent rounding. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 52, 
No. 9, September 1972, pp. 20-21. 


Table 45.—Estimated gross proceeds of new corporate securities offered for cash in 1972 1 


Total corporate Manufacturing Extractive 3 
Type of security — P — —ä——E——9 q — A—— —ͤ—e—ä — — 

Million % Million % Million % 

dollars dollars dollars 

Bell eee aa 28 ,896 68.9 4,821 72.7 706 85.1 
Preferred stock... 8,867 8.0 202 8.1 .2 
Common stock. .....................- 9,694 28.1 1,607 24.2 1,301 64.7 
TOK BEE 41,957 100.0 3 6,629 100.0 2,010 100.0 


1 Substantially all new issues of securities offered for cash sale in the Uuited States in amounts over $100,000 
and with terms of maturity of more than 1 year are covered in these data. 

? Including fuels. 

3! Data may not add to total shown because of independent rounding. 


Saco U.S. Securities and Exchange Commission. Statistical Bulletin. V. 32, No. 7, Mar. 28, 1978, pp. 
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Table 46.—Direct private investment of U.S. companies in foreign petroleum 
industries in 1971 » 
(Million dollars; net inflows to the United States designated by —) 


PETROLEUM 
Book Undis- 
value Net  tributed 


beginning capital earnings 


of year outflows of sub- 
sidiaries 
Developed countries 11,723 956 266 
Aal! 4,807 69 252 
Europe 5,466 781 —61 
;». uQ eos 540 78 24 
Australia, New Zealand, 
South Africa, Republic of. 910 28 52 
Developing countries 8,333 718 135 
Latin American Republics 
and other Western Hemi- 
sphere 3,938 200 66 
Other Africa. ............- 1,914 115 72 
Middle East 1,442 48 —20 
Other Asia and Pacific..... 1,089 855 16 
International, unallocated. ..... 1,658 265 216 
Let! 21,714 1,940 616 


p Preliminary. 


1 Data may not add to totals shown because of independent rounding. 
Source: U.S. Department of Commerce, Office of Business Economies. Survey of Current Business. V. 52, 


No. 11, November 1972, pp. 28, 29, 30. 


51 
ALL INDUSTRIES 
Book Book Undis- Book 
value value Net tributed value 
end of beginning capital earnings end of 
year of year outflows of sub- year 
sidiaries 
12,954 53,145 2,824 2,375 58,346 
5,134 22,790 226 1,046 24, 030 
6,202 24,516 2,0838 1,009 27,621 
637 1,483 211 126 1,818 
981 4,356 804 196 4,876 
9,163 21,448 1,397 546 23,337 
4,194 14,760 668 873 15,763 
2,095 2,614 174 98 2,869 
1,465 1,617 54 —9 1,657 
1,410 2,457 501 85 8,048 
2,140 8,586 548 195 4,318 
24,258 78,178 4,765 3,116 86,001 


Table 47.—Direct private investments of the United States in foreign mining 
and smelting industries in 1971 > 


(Million dollars) 


Net 
capital 
outflows 


Undis- 
tributed 


earnings Earnings! 


of sub- 
sidiaries 


Income 3 


Developed countries 


Book 
value at 
yearend 

4,060 
Canada oe ee cw ⁵ðâ deduce al 8,265 
Murope. S z Een EE EIAS 8 
J/§ö§Ü 8 Sa 
Australia, New Zealand, South Africa, 
Republic of.. 718 
r 602 
South Africa, Republic off 108 
Developing countries 2,659 
Latin American Republics, total... ........... 1,356 
Ch EE 126 
Pañgma- ²˙ . accede 19 
Brazil- c EE 119 
I 8 452 
Peru lecce clase S eee 415 
Other Western Hemisphere. ................- 760 
Other Afria˖a aaa 386 
Middle Bast... t 3 3 
Other Asia and Pacific. ek 155 
Total. o n mus e 2 u Lace ĩ TA Eu Ma aa 6,720 


519 


26 


247 
170 


p Preliminary. 


1 Earnings is the sum of the U.S. share in net earnin 

2 Income is the sum of dividends, interest, and branc 
3 Combined in “Other industries" in source reference. 
4 Less than 1⁄4 unit. 


s Data may not add to totals shown because of independent rounding. 


of subsidiaries and branch profits. 
profits. 


Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 52, 


No. 11, November 1972, p. 28. 


Table 48.—Value of foreign direct invest- 
ments in the United States 


(Million dollars) 
1969 


9,923 10,815 11,818 18,270 13,704 
1,885 2,261 2,498 2,992 3,118 


Industry 1967 1968 


Petroleum 
p Preliminary. 


1970 1971 v 


Source: U.S. Department of Commerce, Bureau 
of Economie Analysis. Survey of Current Business. 
V. 53, No. 2, February 1973, p. 30, table 1. 
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Table 49.—Railroad and water tion of selected minerals and mineral 
energy products in the United States 


(Thousand short tons) 


Rail ! Water : 
Products Change EE 
1970 1971 from 1970 1970 1971 from 1970 
%) (%) 
Metals and minerals except fuels: 
Iron ore and concentrates. .... 104,208 91,267 —12.4 75,175 68,042 —9.b5 
Iron and steel sera 28, 26,609 —5.6 1,812 ,505 —16.9 
F ( 4,628 8,584 —23.6 422 895 —6.4 
Iron and steel ingots, plates, 
rods, bars, tubing, and other 
primary Grodueta 48,907 42,356 —18.4 9,356 8,291 —11.4 
Bauxite and other aluminum 
ores and concentrates. ...... 4,478 4,558 +1.8 898 896 —55.7 
Other nonferrous ores and con- I 
centrates. ...............- 17,971 14,584 —18.9 1,604 2,181 +36.0 
Nonferrous metals and alloys. . 9,857 9,619 —2.4 627 651 +8.8 
Nonferrous metal scrap.......- 2,426 2,805 —5.0 43 98 +116.3 
. 5 Š Ae E IT jer 885 751 +95.1 
and and gra vel ; i —4. 
Stone, crushed and brolcen 61,794 57,278 —1.8] 78,946 82.649 +11.8 
Limestone flux and calcareous 
BtoB. ------------------- = - Rm 84,115 80,819 —9.7 
Cement, building 21,120 20,781 —1.6 10,785 10,798 +.1 
Lime. oes l OQ ete s lu O Seu 6,846 6,094 —4.0 671 749 +11.6 
Phosphate rock. ............- 31,926 83,267 +4.2 5,880 7,209 +28.7 
Clays, ceramic and refractory 
8 maa arina FFC 3.002 2,961 —1.4 2,093 D Ee 
ulfur, des... _ —47. 
Sulfur, liquid ~~ = 222222222277 9 EK 3A 868 8,300 —.8 
Gypsum and plaster rock 558 648 +17.2 662 864 +30.5 
Other nonmetallic minerals ex- 
cept fuels .............. 10,622 10,647 +.2 7,985 7,692 +4.9 
Fertilizer and fertilizer materials 19, 508 19,184 —1. 6,048 6,538 +8.1 
Total... EEN 482 , 485 400 ,902 —7.8 240,197 239,719 —.2 
Mineral energy resources and related 
products 
hea hracite 5, 792 5,6 8.8 
Dtbhraeite ; ,601 —3. = 
Bituminous and lignite.... 38,880 354,954 11.0) 154.142 140,058 9.1 
COE6.  — ocolos E 1,64 ,028 —1.2 965 1,034 7.2 
5 petroleum 502 457 —9.0 88700 E ir d 
eins vov ; : : 
Jet fuel .................... 2,051 1,660 — —19.1 | 12'980 18,682 +5.8 
Kerosine 160 132 17.5 7.222 5,968 —17.4 
Distillate fuel oi... 1,461 1,816 —9.9 ,286 78,216 +2.5 
Residual fuel oll... 4,664 4,797 +2.9 78,791 89,083 +13.1 
Asphalt, tar, and pitches. __-_- 2,626 2,048 —22.0 8,684 8,414 —2. 5 
Liquefied petroleum gases and 
coal gases 7,709 7,201 —6.6 1,967 1,083 —44.9 
Other petroleum and coal 
products _ 16,051 16,523 +2.9 11,897 12,116 +2.4 
„ 2 u a cee 441,393 896,217 —10.2 557,775 557,879 a 
Total mineral products. ..... 813,878 797,119 —8.8 797,972 797,598 Ka 
Grand total, all commodities. 1,484,919 1,390,960 —6.3 950,727 946,598 —.4 
Mineral products, % of grand total: 
Metals and minerals except 
fuels______ cocco oe 29.1 28.8 —1.0 25.3 25.3 zd 
Mineral ene resources and 
related produets 29.7 28.5 —4.0 58.7 58.9 +.3 
Total mineral produets 58.9 57.8 —2.7 88.9 84.3 +.5 


1 Revenue freight originated on respondent's road and terminated on line by originating carrier or delivered to 
connecting rail carrier. 

* Domestic traffic includes all commercial movements between points in the United States, Puerto Rico, and 
the Virgin Islands. 

3 Includes lubricants, naphtha, and other petroleum solvents, and miscellaneous petroleum and coal products. 

4 Data may not add to totals shown because of independent rounding. 


Sources: Interstate Commerce Commission. Bureau of Accounts. Freight Commodity Statistics. Class I 
Railroad in the United States for the Years Ended December 81, 1970 and 1971. Department of the Army, 
Gorp ar KH grin 3 Commerce of the United States, Part 5. National Summaries, calendar years 

an ; e 2. 
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Table 50.—Percentage distribution of 
mine shipments of bituminous coal and 
lignite by method of shipment 
and mine use 


Shipped Shipped 
by b 


y  Trucked Total 
rail water to pro- 
Year and and final at duc- 


ke water 
1968. 72.7 12.8 11.3 3.7 100.0 
1969. 71.0 12.7 11.8 4.5 100.0 
1970 68.1 18.5 12.0 6.4 100.0 
1971..... 69.2 10.7 10.9 9.2 100.0 
1972 66.2 11.7 11.0 11.1 100.0 


1 Includes coal used at mine for power and heat, 
made into beehive coke at mine, used by mine em- 
ployees, used for all other purposes at mine, and 
transported from mine to point of use by conveyor, 
tram, or pipeline. 


Table 51.—Miles of utility gas main, by type of gas and type of main 1 


Type of gas and type of main 1967 1968 1969 1970 1971 
All types: 

d and gathering......................... 68,710 64 , 440 64,914 66,556 66 , 500 
Transmission 225,860 234, 450 248,071 252, 621 256, ,900 
Distribution. JJ ROMS 539,200 562, 750 578,689 595, 658 611, ,300 

J%///§;˙—’ł x 828,270 861,640 891,624 914,880 984, 700 
Nell and gathering — 68,710 64,440 64,914 66,556 
e and gatnering - -....-..--------------- , , sve | , 
Transmission JJ Ee 224,790 233,940 247,559 252 22 NA 
Distribution 529, 340 554,030 569,999 587,760 
r/ͤͤ³iwmm. / ocs ok 817,840 852,410 882,472 906, 925 NA 
Manufactured gas: CCC LEE 
Transmission Pas ge e š) NA 
Distribution... .--------------------------- 1,140 1,070 914 545 
zz dd 1.140 1.070 914 545 NA 
—— —-ͤ—' . .. . . . M M MÀ 
Mixed gas: | 
JJ! AAA 570 510 510 at} NA 
Distribution 7, 950 6,980 7,105 6,881 
VT WEEN 8,620 7,490 7,815 6,842 NA 
—— OP — ————————————————————D 
Liquefied oom gas 
S eee i (2) 2 1 NA 
Distribution. SE 770 670 621 617 
Total; . ͤ eee oss E RR S RN 770 670 628 518 NA 


NA Not available. 
1 Excludes service pipe. Data not adjusted to common diameter equivalent. Mileage shown as of end of each 


year. 
2 Less than 5 miles. 


Source: American Gas Association. Gas Facts, a Statistical Record of the Gas Utility Industry in 1970, p. 58; 
1971, p. 50. For earlier years, see Historical Statistics of the Gas Industry. 


Table 52.—Petroleum pipelines, 


selected years 
(Miles) 

Trunklines Gather- 
Year —— mng Total 

Crude Products lines 
195899. 70,817 44,488 75,182 189, 982 
19622 70,855 53,200 76,988 200,548 
19658. 72,888 61,448 77,041 210,867 
DGp 70, 82 7 209, 478 


1 64, 4,124 
1911... 75,066 72,406 71,182 218,604 
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Table 58.—Research and development activity 
(Million dollars) 


Funds expended 
Total Company Federal Government, 


1969: 1970 1971 1969: 1970 1971 1969: 1970 1971 
Petroleum refining and extrac- 


Ef 8 569 608 505 522 565 488 47 43 17 
% of all industries 3.1 3.4 2.7 5.3 5. 6 4.5 .6 .6 2 
Chemicals and allied products.. 1,781 1,812 1,822 1,538 1,624 # £1,689 192 188 188 
Y of all industries 9.5 10.1 9.9 15.6 16.1 15.2 2.8 2.4 2.4 

All industries 18,818 17,858 18,420 9,867 10,073 10,749 8,451 7,785 7,671 


Source: National Science Foundation. Research and Development in Industry. NSF 72-309, April 1972, 
table 2. Data from 1971 from Science Resources Studies Highlights. NSF 72-318, Dec. 13, 1972, p. 4. 


Table 54.—Federal obligated funds for metallurgy and materials research 
(Thousand dollars) 


Fiscal year 1972 e Fiscal year 1973 e 
Federal agency Basic Applied Total Basic Applied Total 
research research research research research research 

Department of Defense 80,281 71,405 101,686 36,627 78,482 110,109 
Atomic Energy Commission 11,264 20,700 31,964 10,980 21,000 831,980 
National Aeronautic and Space Administration... 8,825 19,716 28,541 6,868 25,331 31,699 
Bureau of Minesnsn ... 498 15,265 15,763 817 16,886 17,208 
National Science Foundation 9,672 4,800 14,472 14,691 10,080 24,771 
Department of Agriculture a Sé Sté n pt du 
Department of Commerce. ...................- 1,887 824 2,661 1,865 191 2,662 
Federal Highway Administration SH 730 730 ES 1,124 1,124 
! ³˙¼ EE Ee 21 5,804 5,825 21 7,706 7,727 

l ³ K 8 62,898 189,244 201,642 70,869 156,406 227,275 

e Estimate. 


Source: National Science Foundation. Federal Funds for Research, Development, and Other Scientific 
Activities. NSF 72-817, v. 21, August 1972, tables C-24, C-25, C—48, C-44, C-62, C-68. 


Table 55.—Bureau of Mines obligations Table 56.—Bureau of mines obligations 
for mining and mineral research for total research, by field of science 
and development (Thousand dollars) 
(Thousand dollars) P — Fiscal year 
Fiscal Applied Basie Devel- Total 
year research research opment 1971 1972 — 1978* 


1969. 25,984 4,051 5,088 35,016 Phfsient gefeness . 2.455 10.82 SEH 


5 7,455 10,525 9,796 
-— ETE. —— MEN. 
1972. 32'805 7.846 30.287 70.888 Environmental sciences.. 2,582 — 864 851 
197898 8 84,087 7,031 37,279 78,397 Total. 38,789 40,651 41, 118 
e Estimate. e Estimate. 


Table 57.—Summary of government inventories of strategic and critical materials, 
December 31, 1972 


Acquisition cost Market value ! 
Total inventories in storage: 
National stockpile- .-------------------------------------- $8 ,947 , 856 ,000 34, 893, 774, 300 
Supplemental stockpile ... 222.2222 LLL LL Lll... 1,359 ,907 ,600 1,488 ,417,100 
Defense Production Act... 649,171,400 362,112,800 
Commodity Credit Corporation me ee 
en ]ð mx E 5,956, 935, 000 6, 694, 304, 200 
On order: 
Inventories within objective: ; 
Total e EE 3, 288,522, 500 4,023, 742, 100 
Inventories excess to objective: f 
Total on Nand WEE 2,668 412, 500 2,670, 562, 100 


1 Market values are computed from prices at which similar materials are being traded; or in the absence of 
current trading, at an estimate of the price which would prevail in commercial markets. Prices used are un- 
adjusted for normal premiums and discounts relating to contained qualities, or for inherent materials—handling 
allowances. Market values do not necessarily reflect the amount that would be realized at time of sale. The 
uncommitted excess excludes the unshipped sales; the inventories in storage include quantities that have been 
sold but not shipped. 


Source: Executive Office of the President, Office of Emergency Preparedness. Stockpile Report to the Con- 
gress, July-December 1972, p. 2. 
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Table 58.—U.S. Government disposal of mineral commodities, 1972 
Sales commitments 
Commodity 
Quantity Sales value 
NATIONAL AND SUPPLEMENTAL STOCKPILE INVENTORIES 
ür... ³ðV y short tons 3,857 $2,226,558 
Aluminum oxide- dgſdſsssasaeesssa d ewe . ........ . ..... eie o---- 6,878 671,770 
ANUMONY 202-2 dpd EE Eu eo w uska do- 70 72,954 
Asbestos, r tenses oie Geet do. 557 152,850 
Asbestos, crocidolite. eee do.... 10,857 2,129, 400 
Fl.! A e 8 2, 452 35, 750 
FF IIkt se ee mm; 88 pounds 234, 599 821,096 
Cadmium JJC; a ĩ ⁵ 8 0-..- 984 , 400 1,746,200 
Chromite, echemicaaaaal ks short tons 1.598 1 2197, 818 
Chromite, refractor᷑h0ꝶ hh „„ short dry tons 18,620 363, 670 
J ꝛ˙!ümüi . EE pounds.. $8,681,861 18,808, 705 
Gun... ꝶmm!hh 8 0. — 1,751,848 3 493 774 
Diamond, industrial bork ek carats.. 1,295,000 ,588 ,854 
Diamond, industrial stones „ do.... 1,740,000 10,359,227 
Graphite, natural, Malagaꝶꝶꝶ short tons 10,89 1,783,830 
Lead. oc e pascuis [P Lc MM e UL d do- 49,825 13,438, 305 
ID ſyſ ͥ⁰ ⁰d dd 22 eee aa do.... 8,187 5,322,965 
Manganese, battery grade, synthetic dioxide- ~- -------------- short dry tons 2,118 862,214 
Manganese, metallurgical ---------------------------------------- do.... 1,195,611 17,717,788 
Mica, muscovite bock... hnn pounds.. 1,142,042 61,921 
Mica, muscovite nu!. do- 42,881 46,886 
Mica, muscovite splittings. .-.-..-.--.------------------------------- do 7,107,855 741,944 
Mica, phlogopite splitting) 4 „„! do.... 34,788 139,663 
e KEE ⁰⁰⁰y; y k cese LE do.... 77,712,878 119,619,298 
COVA L c d ꝛ x do- 194,37 772,934 
Rare l ee oe de 8 short dry tons 2 16,785 
Selenium ² »ꝛwß.]˙1wÜWu' ] m y; LLLA Lc y C DE pounds 16,090 188,993 
Tale, steatite block and lump------------------------------------ short tons 8 579 
Talc, steatite ... do. 21 4,095 
Tale, steatite gronaga‚‚‚‚‚a‚‚‚‚s do 500 „000 
Thorium eit Ge E ME EC m E. pounds 170, 710 139,982 
1 G çaoꝓ tft... a el LA S cata long tons "361 1,499 ,998 
Vanadium EE short tons , 567 6,570,197 
) ³ðWAqGuSa ũ ys y my 886 do.... 211, ,488 68, 978, 259 
IIC; —r;r y 88 — 282,075,565 
DEFENSE PRODUCTION ACT (DPA) INVENTORY 
Aluminùm EE short tons 6,000 8,000,000 
TEE pounds 487,007 1,105,294 
n , ß do- 402,898 85,109 
Manganese, battery grade, synthetic dioxide................... short dry tons. . 1,528 519,767 
Manganese, He, ee SE do.... 48,125 2,633 
Mica, muscovite block „„ pounds 782, ,961 624,018 
nl nona quld do- 9.4 2,200 
Total; p cee eee É— oases m 6, 509, 021 
OTHER 
H ³ÜoO i ⁵³ꝛẽ˙d ͤ ⁰ ¹wwws E EE ssp 2 long tons 110, 000 500, 000 
f ]⁰ÜUſuüſ ³⁰•ꝗ Au ͤ ³Ü¹- -w asks.. 512 117 ,660 
WONG WEE as 617 ,660 
Grand tote) u ee -- 289,202,246 


1 Negative sales figures represent adjustments of earlier disposal contracts. 


Source: Executive Office of the President, Office of Emergency Preparedness. Stockpile Report to the Con- 


gress, January-June 1972, pp. 14-15; July-December 1972, pp. 14-15. 
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Table 59.—United Nations’ indexes of world 1 mineral industry production 


(1968 = 100) 
1972 by quarters 
Industry sector and geographic area 1970 1971 1972 
ist 2nd 8d 4th 
EXTRACTIVE INDUSTRIES 
Metals: 
Non-Communist world 147 144 141 188 142 140 150 
Industralized countries 2__........-------- 152 149 145 134 146 142 157 
United States and Canada 136 132 128 122 184 122 188 
MT e EE 121 124 126 121 134 115 138 
uropean Economic Community 8. 90 86 82 83 88 76 84 
European Free Trade Association 4. 188 144 148 145 163 128 161 
Australia and New Zealand........... 192 206 214 198 202 234 227 
Less industralized countries 2. 196 206 211 206 206 218 220 
Latin America IöIvĨI—“ „ 140 141 140 134 140 139 146 
1JÄ·Ü; xx 139 143 148 141 141 141 147 
Communist Europe §___........-.------------ 187 201 211 215 211 211 206 
é . lm dou pr e qq m„Gh Suyu D edm 156 157 157 151 158 155 168 
oa 
Non-Communist world 90 88 88 18 87 T9 87 
Industrialized countries 22 87 85 80 74 85 76 84 
United States and Canada 124 118 124 128 181 118 128 
BufoDe....-—— e creda oc cem ense 74 78 63 55 67 59 TO 
uropean Economic Community *. 78 71 61 52 66 57 68 
European Free Trade Association “ 64 61 61 66 59 61 61 
Australia and New Zealand 151 159 181 162 189 189 186 
Less industralized countries 2. 122 125 127 128 125 125 128 
Latin America 333... 189 152 151 NA NA NA NA 
Asia EE 121 121 128 128 123 120 125 
Communist Europe 332333. 124 128 130 188 127 127 188 
lr ³ K 104 105 108 101 104 100 106 
Crude petroleum and natural gas: 
Non-Communist world... 166 178 180 178 175 178 188 
Industralized countries 332 137 141 149 149 144 145 156 
United States and Canada 129 130 185 133 182 135 188 
mühe 0 c eked 284 216 822 848 298 212 875 
uropean Economic Community 3. 262 818 877 412 $42 811 448 
European Free Trade Association NA NA NA NA NA NA NA 
Australia and New Zealand EN Ge Mt ee Së Be EM 
Less industralized countries. 196 206 211 206 206 218 220 
Latin America 121 118 112 108 112 114 114 
ASÍ 712. IT ˙“ mm m mt 192 218 229 221 222 280 248 
Communist Europe 333. 175 187 199 205 202 195 191 
lr ³ K ⁊ RUN bu 168 177 184 184 181 182 189 
Total extractive industry: 
Non- Communist world. 152 155 165 160 165 161 176 
Industralized countries 22 150 152 162 157 163 158 172 
United States and Canada 140 141 152 146 153 162 158 
Europe._... See 8 148 152 160 158 161 147 172 
uropean Economic Community. 144 147 154 158 155 142 166 
European Free Trade Association‘. 122 126 126 126 183 112 185 
Australia and New Zealand 165 176 187 168 185 200 195 
Less industralized countries 57 166 178 189 181 188 191 198 
Latin America 22... ..- 160 171 182 NA NA NA NA 
AB182222 or ͤ TIRE 182 204 214 205 209 217 226 
Communist Europe 2322. 155 165 174 177 175 172 170 
il, ðᷣA 8 146 151 155 152 155 154 158 
PROCESSING INDUSTRIES 
Base metals: 
Non-Communist eorld 149 144 157 150 159 152 166 
Industralized countries 2 149 142 155 148 157 150 164 
United States and Canada 128 120 184 128 189 127 141 
lr ccu eL Lc ee 8 147 141 149 145 152 144 157 
uropean Economic Community *. 142 185 140 186 148 186 146 
European Free Trade Association‘. 152 150 160 161 162 148 172 
Australia and New Zealand........... 150 139 140 131 181 144 155 
Less industralized countries $... 161 172 187 181 184 192 194 
La Sie.... 8 167 186 201 187 201 209 207 
Asia Forse Lol aut usus 157 152 171 175 161 169 178 
CO Unt Europe 9. oc cesses ete sees 164 174 184 187 188 184 183 
JJ) 154 153 164 161 166 162 171 
Nonmetallic mineral products: 
Non-Communist world.....................-.- 140 147 157 140 160 161 164 
Industrialized countries 2 137 141 150 135 155 155 157 
United States and Canada 118 128 131 119 184 188 184 
Eh 8 144 150 159 139 167 162 167 
European Economie Community 3. 139 143 152 132 160 155 159 
European Free Trade Association 4. 149 158 160 145 169 157 168 
Australia pem New Zealand........... 141 148 150 131 154 157 158 
Less industralized countries 170 191 206 187 205 218 220 
Latin America s 173 198 210 194 207 217 221 
Asig oie EE 170 198 206 188 207 218 228 


See footnotes at end of table, 
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Table 59.—United Nations’ indexes of world 1 mineral industry production—Continued 


(1968 =100) 
1972 by quarters 
Industry sector and geographic area 1970 1971 1972 — !.:m;ĩ;xẽ ĩ Ä—?— — -— 
Ist 2nd 8d 4th 
PROCESSING INDUSTRIES—Continued 
Nonmetallic mineral products—Continued 
Communist Europe a/. 179 195 204 201 209 199 207 
! EE 155 165 174 168 179 176 180 
Chemicals, petroleum, and coal products: 
Non-Communist world....................-.- 185 196 218 204 218 211 228 
Industralized countries 186 196 218 205 214 211 228 
United States and Canada............ 171 180 199 188 201 208 206 
ln, EEN 194 203 218 214 218 207 281 


uropean Economic Community 3. 190 200 211 209 212 201 224 
European Free Trade Association‘. 190 197 210 207 218 197 228 


Australia and New Zealand........... 169 192 208 187 206 198 219 

Less industralized countries 8... 186 196 218 205 214 211 228 

Latin America ))). 175 191 206 NA NA NA NA 

J ³¾ AAA 8 187 201 224 220 225 218 232 

Communist Europe 33. 218 234 258 255 261 256 259 

. deet 191 208 222 216 228 220 280 
OVERALL INDUSTRIAL PRODUCTION 

Non-Communist world... 152 155 165 160 165 161 175 

Industrialized countries 2... ...- 150 152 162 157 168 168 172 

United States and Canada 140 141 152 146 158 152 168 

h EE 8 148 152 160 158 161 147 172 

uropean Economic Community _ _ 144 147 154 153 155 142 166 

European Free Trade Association ... 152 155 162 159 166 147 175 

Australia and New Zealand. .............. 145 150 153 140 153 158 160 

Less industralized countries 5____ ........... 150 152 162 157 168 158 172 

Latin America .. 160 171 182 NA NA NA NA 

ET EE 164 178 191 185 185 192 201 

Communist Europe 422. 177 191 205 208 207 201 208 

Mold EE EEN 159 165 176 178 177 172 188 

NA Not available. 


1 Excludes Albania, People’s Republic of China, Mongolia, North Korea, and North Vietnam. 

2 Canada, the United States, all countries of Europe except those listed in footnotes 1 and 8, the Republic of 
South Africa, Israel, Japan, Australia, and New Zealand. 

s Belgium, Denmark, France, West Germany, Ireland, Italy, Luxembourg, the Netherlands, and the United 
Kingdom. These numbers are not comparable to those given in previous editions of this chapter for the European 
Economic Community, which did not include data for Denmark, Ireland, the United Kingdom, nations which 
joined the Community on January 1, 1978. . 

4 Austria Norway, Portugal, Sweden, and Switzerland. These numbers are not comparable to those given in 
previous editions of this chapter for the European Free Trade Association, which included data for Denmark 
and the United Kingdom. 

5 Countries not indicated in footnotes 1, 2, and 8. 

6 Corresponds to the United Nations classification “Caribbean, Central and South America”. 

7 Corresponds to the United Nations classification Asia, excluding Israel and Japan". 

8 Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and the U.S.S.R. 


Source: United Nations. Monthly Bulletin of Statistics, August 1978, pp. xii-xxv. 
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Table 60.—Comparisons of world and U.S. production and U.S. imports 
of principal minerals and mineral fuels in 1972 


Total U.S. Total U.S. 
World production production 
production U.S. produc- U.S. imports and SE and imports 
. (thousand tion (% (9 of (95 o (95 of 
Mineral short tons of world world 10 world 
unless other - production) production) production) production) 
wise stated) p 1972 1971 © 
METALLIC ORES AND CONCENTRATES 
Bauxite thousand long tons 64, 844 2. 8 17. 6 20.4 22.9 
Chrome 6, 840 E 15.5 15.6 18.8 
Copper (content of ore and concentrate). 7,814 22.8 2.2 25.0 25.8 
Iron ore thousand long tons 756 , 488 10.0 4.7 14.7 15.8 
Lead (content of ore and concentrate) 8,849 16.1 1.4 17.5 17.1 
Mou s -thousand 76-pound flasks. . 279, 508 2. 6 10.3 12.9 15.5 
Molybdenum (content of ore and con- 
centrate). ......- short tons 87,625 64.0 (1) 64.0 64.6 
Nickel (content of ore and concentrate) 698 2.4 24.6 21.0 22.7 
Platinum group (Pt, Pd, ete.) 
thousand troy ounces. . 4,618 (1) 21.9 22.8 18.9 
Se.. 8 0.... 801,291 12.4 21.7 84.1 88.8 
Titanium concentrates 
Imenite 2?_____...-..---------.- 8,586 20.3 5.1 25.4 24.2 
tte Zeene E cede 857 ae 54.6 54.6 50.7 
Tungsten concentrate (60% tungsten 
dioxide). ............. short tons.. 42,396 9.6 6.8 16.4 9.8 
Zine (content of ore and concentrate) 6,158 7.8 2.8 10.6 15.8 
METALS, SMELTER BASIS 
Aluminum „ 12,108 34.1 6.6 40.7 40.6 
(nn, AE EO URS 1,900 23.2 2.4 25.6 24.8 
Irony Dig- scot esse Sooo ta 498,754 17.8 (1) 17.8 17.2 
E eaten et RE EE 72⁵ 18.7 6.5 25.2 24.1 
Magnesium 256 47.2 1.7 48.9 49.7 
Steel ingots and casting ss 691 ,551 19.3 2.6 21.9 21.7 
Lins thousand long tons 2836 1.7 22.0 28.7 NA 
Uranium oxide 233 short tons 27,277 50.1 8.4 58. 5 57.9 
inne isu Sees 5,615 11.3 9.2 20.5 22.6 
NONMETALS 
Asbestose LLL L Lll lll ll... 4,083 3.2 18.0 21.2 20.6 
Cement_. ------------------------- 102 ,666 11.9 (1) 11.9 12.2 
Diamond........... thousand carats.. ,155 EM 41.8 47.8 42.8 
Feldspar_______ 86 2,685 27.8 (1) 21.8 21.0 
Fluorspar (marketable). ............. 5,150 4.9 23. 0 27.9 25. 6 
„ inc cco est eecs eos se , 545 19.4 12.1 81.5 28.2 
Mica (including scrap) ............... 220 72.7 2.8 75.0 71.4 
Nitrogen, agricultural ).. 88,693 23.7 2.4 26.1 27.5 
Phosphate rock kd 103, 866 39.3 (1) 89.3 40.6 
Potash (K2O equivalent). ------------ 22,465 11.8 13.2 25.0 24.5 
Salt t | ucc ese uua aetna kee 162,560 21.1 2.1 29.2 80.6 
Sulfur, elemental.thousand long tons.. 25, 795 39.5 4.9 44.4 49.1 
MINERAL ENERGY RESOURCES 
Crude petroleum... thousand barrels.. 18,583,783 18.6 4.4 28.0 28.0 
Natural gas million cubic feet. 42, 481, 435 58.0 8.1 56.1 58.7 
Bituminous coal and lignite. ......... 8,159,892 18.8 (1) 18.8 17.7 
Anthracite...____.-.--------------- 195,933 8.6 Be 8.6 4.4 
p Preliminary. r Revised. NA Not available. 
1 Less than Le unit. 


2 World total exclusive of the U.S.S.R. 


š Year ended June 30, 1972 
4 Including Puerto Rico. 


REVIEW OF THE MINERAL INDUSTRIES 59 


Table 61.—Value of world export trade in major mineral commodity groups 
(Million U.S. dollars) 


Commodity group 1 1967 © 1968 © 1969 1970 r 1971 
Metals: 

All ores, concentrates and scrap. zzz 5,030 5,590 6,840 8,010 7,910 
Iron and steel 10,340 11,420 18,700 17,050 17,840 
Nonferrous metals 8,010 9,440 : 10,870 12,200 10,400 
Total metals 28 ,880 26,450 Á 730,910 87,260 85,610 

Nonmetals (crude only)) 2,000 2,170 2,260 2,890 P 
Mineral fuels ss 20,870 23,020 24,860 28,610 85,780 
Grand otůůůln. Ne 46,250 51,640 r 58,080 68,260 78,890 
All eommoditiee s 218,870 238,150 271,880 811,610 848,110 


r Revised. 

1 Data presented are for selected major commodity groups of the Standard International Trade Classifica- 
tion—Revised (SITC—R) and as such exclude some mineral commodities classified in that data array together 
with other (nonmineral) commodities. SITC—R categories included are as follows: ores, concentrates and 
scrap—SIT OC Division 28; iron and steel—SITC Division 67; nonferrous metals—SITC Division 68; nonmetals 
(crude only)—SITC Division 27; mineral fuels—SITC Section 3. Major items not included are the metals 
metalloids, and metal oxides of SITC Group 518; mineral tar and crude chemicals from coal, petroleum, and 
natural gas of SITC Division 52; manufactured fertilizers of SITC Division 56; and nonmetallic mineral manu- 
factures of SITC Groups 661, 662, 663, and 667. 


Table 62.—Mineral commodity export price indexes 


(1968 = 100) 
Year and quarter Metal ores Fuels All crude 
minerals 

1910 erc 122 108 111 

1! y 126 127 127 
1972: 

First quarter... n ³⁰“ÜmAAAAAAA ea oe See hasa 136 141 140 

Second quarter... E 135 143 141 

Third quarter EE 136 148 141 

Für; y 130 144 140 

RRE TT, 184 148 141 

Source: United Nations, Monthly Bulletin of Statistics. New York, September 1978, p. xv. 
Table 63.—Analysis of export price indexes 
(1968 z 100) 
Developed areas Developing areas 
Year and quarter —  " — V 
Total Nonferrous Total ` Nonferrous 

minerals base metals minerals base me 

RL kt DEE 122 167 104 191 

IJ!!! ³ ⁵ 145 151 119 160 
1972: 

First quarter 8 153 156 134 167 

Second quarter. ...... lll. 158 151 185 166 

Third dd om'hr 155 146 186 158 

Fourth quarter__.......-..-------.--------------- 155 146 184 154 

Annual average.. ..----------------------------- 154 150 135 161 


Source: United Nations, Monthly Bulletin of Statistics, New York, September 1973, p. xv. 
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Technologic Trends in the Mineral Industries 
(Metals and Nonmetals Except Fuels) 


By John L. Morning 


Environmental considerations, reduced 
ore grades, and the related increased quan- 
tities of material handled were the domi- 
nant concerns of the minerals industry in 
1972.2 As in recent years, the basic prob- 
lem facing the domestic mineral industries 
was the widening gap between domestic 
demand and domestic production, a gap 
which has gradually developed since 1950.8 
Development of indigenous mineral re- 
sources faced the problem of increased 
costs to meet environmental regulations 
and health and safety standards. Environ- 
ment factors continued to draw priorities 
as they became an integral part of mine 
and plant design. As of July 1972, 29 
States had enacted surface mined area, en- 
vironmental protection legislation. Gener- 
ally, these laws required operators to pre- 
pare reclamation plans, obtain permits, 
and post performance bonds. 

Despite these problems, the growth of 
the minerals industry (metals and nonme- 
tals except fuels) in 1972 recovered from 
tbe downturn in 1971. Crude ore produc- 
tion rose 60 million tons, a 2% increase 
compared with that of 1971, to nearly 2.7 
billion ‘tons. Total value of metals and 
nonmetals output rose to $10.133 billion 
from $9.461 billion in 1971. In terms of 
1972 constant dollars, value of mineral 
products has grown at an ánnual growth 
rate of 1.8% annually since 1963. 

Nearly 4.2 billion tons of material was 
handled in 1972 compared with 2.9 billion 
tons in 1963 and 3.6 billion tons in 1968. 


The downward trend in exploration and 
development activity continued for the 
third straight year primarily because of re- 
duced activity at uranium operations. 
However, copper, gold, asbestos, and fluor- 
spar operations reported significantly in- 
creased activity. 

Materials Handled.—Total material han- 


dled at metal and nonmetal mines and 
quarries in the United States rose to 
nearly 42 billion tons in 1972, an increase 
of 295 compared with that of 1971. Table 
1 shows data for the 13-year period of 1960 
to 1972, which indicates that total material 
handled has grown at an annual rate of 
3.205. Most of the growth has occurred in 
the quantity of crude nonmetal ores pro- 
duced and in the waste material handled 
at surface metal mines. Underground min- 
ing has been relatively stable, particularly 
for metal mines. 


Crude ore output in 1972 totaled nearly 
2.7 billion tons, 60 million tons higher 
than in 1971, but 10 million tons lower 
than in 1970 the record year. Although 
metal mines accounted for the minor por- 
tion of the total, the trend in the past 10 
years has been to an increased share of the 
total crude ore output, which rose from 
20% in 1963 to 22% in 1972. Copper and 
iron ore accounted for 83% of metal mine 
crude ore output, whereas phosphate rock, 
sand and gravel, and stone accounted for 
93% of the nonmetal crude ore produc- 
tion. For comparison, the percentages for 
the same commodities in 1963 were 74% 
and 93%, respectively, and in 1968, 81% 
and 91%, respectively. 

Waste material accounted for over one- 
third of total material handled in the 
minerals industry, rising to over 1.5 billion 
tons during the year. A large portion of 
the total came from stripping activities in 
copper, iron ore, uranium, and phosphate 
rock. For metal mines, copper led in both 


1 Supervisory physical scientist, Division of Fer- 
rous Metals—Mineral Supply. 

2 Staff, Bureau of Mines. Technologic and Re- 
lated Trends In the Mineral Industries, BuMines 
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crude ore production and waste material 
handled, and for nonmetal operations, 
stone led in crude ore production and phos- 
phate rock in waste material handled. 

Eleven States (Arizona, California, Flor- 
ida, Michigan, Minnesota, Montana, Ne- 
vada, New Mexico, Texas, Utah, and 
Wyoming) compared with 10 in 1971 
handled more than 100 million tons of 
material. Illinois was dropped from the 
list, while Montana and Nevada were 
added. Three States reported handling be- 
tween 90 and 100 million tons of material. 
Arizona and Florida led the nation in 
both total material handled and crude ore 
output; both States produced over 200 mil- 
lion tons of crude ore. Arizona and Florida 
have led the nation in total materials han- 
dled since 1965. 

Magnitude of the Mining Industry.— 
Crude ore production was reported from 
13,723 mines and quarries. The data are 
comparable with 1971 but are not compa- 
rable with other years owing to elimina- 
tion from the data of brine and pumping 
Operations. Of the total mines reporting 
production, clay mines totaled 1,064; sand 
and gravel operations, 6,690; crushed and 
broken stone operations, 4,448; dimension 
stone operations, 391; other nonmetal 
mines, 531; and metal mines, 599. In addi- 
tion, there were 103 wells, ponds, or 
pumping operations. 

Excluding clay, sand and gravel, and 
stone operations, a total of 1,130 metal and 
nonmetal mines reported production of 
crude ore or waste compared with 1,299 
mines in 1971. Most of the decrease was 
accounted for by small mines producing 
less than 10,000 tons of crude ore annually. 
In metal mining, lead and zinc and ura- 
nium mines decreased in number primarily 
because of the soft market for lead and 
zinc and the lack of markets for uranium. 
Both placer gold and silver mines showed 
an increase in number owing to increased 
prices of these precious metals. The num- 
ber of mines also decreased for most non- 
metals. Small feldspar mines decreased 
owing to competition from larger more 
economical mines. Phosphate rock mines 
decreased by 10 owing to changes in statis- 
tical counting. 

Crude ore production ranged from less 
than 1 ton of ore to nearly 37 million 
tons while total material handled ranged 
to nearly 125 million tons. 

The 25 leading metal mines produced 


nearly 384 million tons of crude ore, 8% 
higher than the figure for 1971, and ac- 
counted for 67% of the total output of 
crude ore from metal mines. The same 
mines also handled 1,147 million tons of 
material, an increase of 9% over that of 
1971, and represented 69% of the total 
material handled at metal mines. 

The 25 leading nonmetal mines pro- 
duced 169 million tons of crude ore and 
handled 409 million tons of material. This 
production represented 8% and 16% re- 
spectively, of total crude ore and total ma- 
terial handled at nonmetal mines. 

Value of Principal Mineral Products.— 
When possible, the measurement of value 
used in table 4 is mine output, the form 
in which the minerals are extracted from 
the ground. For some commodities, the 
value is of beneficiated products. Values 
for some metals are assigned according to 
the average selling price of refined metal. 

Value patterns for most mineral com- 
modities rose in 1972 after suffering a de- 
cine in 1971, but a few commodities re- 
mained unchanged and a few declined in 
value. Unit values for ore at underground 
mines were generally higher than those 
from surface mining. 

The contribution of byproducts to the 
value of ore continued to be more signifi- 
cant to the output of metal ores than to 
that of nonmetal ores. Byproducts accounted 
for 8% of value of metal ores and 1% of 
nonmetal ores. Excluding the large volume 
commodities of stone and sand and gravel, 
byproducts contributed 797 to the value of 
combined metal and nonmetal ores and 
3% to nonmetal ores. Byproducts enhanced 
the value of ores of lead 28%, silver 20%, 
zinc 20%, fluorspar 13%, feldspar 11%, 
and mica (scrap) 8%. 

Comparison of Production From Surface 
and Underground Mines.—Surface mining 
continued to account for 94% of all crude 
ore production and 96% of total material 
handled. Although there is little variation 
in the year-to-year ratio of production 
from surface and underground mines, the 
long-term trend indicates an increasing 
percentage of material mined by surface 
methods. In 1968, surface mining accounted 
for 93% of crude ore production and 95% 
of total material handled. The biggest 
change between the comparison years was 
in metal mining as the percentage of sur- 
face crude ore production increased from 
82% in 1963 to 85% in 1972, and total 
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material handled rose from 91% to 95%. 
Most metal commodities during the 10-year 
span especially copper, lode gold, and iron 
ore indicated higher percentages mined by 
surface methods, however silver and zinc 
showed a reversal of the trend. 

Nonmetal mining statistics are dominated 
by the large volume commodities—clay, 
phosphate rock, sand and gravel, and stone 
—which are primarily mined by surface 
methods. Therefore, over the years of this 
survey no discernable trend has been evi- 
dent in the totals for nonmetal commodi- 
ties. Over the 10-year period, production 
of fluorspar, gypsum, and vermiculite crude 
ore mined by surface methods has in- 
creased. 

Two metal commodities, antimony and 
lead, and three nonmetal commodities, po- 
tassium salts, sodium carbonate, and wol- 
lastonite were mined entirely by under- 
ground methods. 

Ratio of Ore Treated to Marketable 
Product.—The ratio of ore treated to mar- 
ketable product—that is, the amount of 
ore that must be processed to produce a 
given amount of marketable material—var- 
ies with the mineral commodity; a low 
ratio is, of course, desirable. The ratio ulti- 
mately depends on the grade of ore 
treated and the type of valuable mineral 
content; for example, in the last decade the 
ratios for copper and iron have risen, indi- 
cating that lower grade ores are being 
processed. For copper, the average grade of 
ore has declined so that more ore must be 
processed per unit of product; for iron, 
new technology has enabled iron ore pel- 
lets of higher iron content to be produced, 
thus effectively upgrading the ore and in- 
creasing the ratio. 

Over the last 10 years, the ratio for lead 
has declined because higher grade deposits 
were phased into operation in the late 
1960’s. Bauxite and titanium have had a 
relatively constant ratio, as have most non- 
metal commodities; for many nonmetals 
the ratio is essentially 1 to 1. The barite 
ratio has declined in recent years because 
new mines in Alaska and Nevada have 
come into production, and the use of this 
higher grade ore has lowered the ratio. 

Exploration and Development.— The 
downward trend in exploration and devel- 
opment continued in 1972 when 25 million 
feet, 9195 of that in 1971, was reported. 
Exploration and development statistical 
data since 1965 have been dominated by 


activity at uranium mines. Total reported 
footage for uranium rose from nearly 3 
million feet in 1965 to nearly 24 million 
feet in 1969. During the past 3 years, re- 
ported footage has steadily declined, reach- 
ing 13 million feet in 1972. 


Total footage for metals dropped 2.3 
million feet, while nonmetallic footage 
dropped 303,000 feet. Changes in explora- 
tion and development footage for both 
metals and nonmetals commodities were 
mixed, with significant increases reported 
for copper, gold, asbestos, and fluorspar, 
and significant decreases for silver, lead, 
uranium, gypsum, and phosphate rock. 


Three methods of drilling, diamond, ro- 
tary, and percussion, accounted for 94% of 
the reported footage. Metal mines ac- 
counted for 98% of the total footage. 
However, clay, sand and gravel, and stone 
operations were not canvassed. 

Six States reported over 1 million feet of 
exploration work. South Dakota led with 
20% of the total, followed by New Mexico, 
19%; Wyoming, 1995; and Utah, 10%. Ex- 
ploration and development activity in 
South Dakota was primarily for gold and 
uranium, in New Mexico for uranium and 
copper, in Wyoming for uranium, and in 
Utah for copper and uranium. Rotary 
drilling accounted for 53% of all activity. 
Only percussion drilling indicated an in- 
crease in activity as all other methods de- 
creased compared with that of 1971. 


Total material handled (ore and waste) 
from exploration and development activity 
rose to a record high in 1972. Increased 
material handled from stripping work at 
copper, iron ore, and uranium mines more 
than offset a decrease in tonnage handled 
at nonmetal mines. Underground tonnage 
from work such as shaft sinking, raising, 
and drifting and crosscutting was down 
sharply at metal mines. Increased activity 
at underground fluorspar mines accounted 
for increased material handled from drift- 
ing and crosscutting at nonmetal mines. 

Three States produced over 100 million 
tons of material from exploration and de- 
velopment work; two more than in 1971. 
Arizona led as a result of stripping work 
in copper, followed by Florida and Wyo- 
ming. 

Explosives.—The total consumption of 
explosives in all industries continued to 
grow and set new yearly record highs. The 
mining industry accounted for 80% of in- 
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dustrial explosives consumed in 1972, com- 
pared with 76.3% in 1968. Total industrial 
explosives consumption increased by 4.5% 
compared with that of 1971. 

The use of pellet and granular black 
blasting powder for industrial purposes 
ceased during 1971. Black blasting powder 
consumption in the minerals industry 
reached a record high of 245 million 
pounds in 1917, mainly in the coal indus- 
try. As new explosives were developed, the 
use of black blasting powder in the miner- 
als industry gradually declined, reaching 
less than 1 million pounds per year in 
1955. 

Permissible explosives, primarily used in 
coal mining, also has shown decreased 
usage in the minerals industry since reach- 
ing a record high consumption of 126 mil- 
lion pounds in 1948. (The use of other 
mining methods such as strip mining, 
auger mining, and continuous mining ma- 
chines in coal accounted for the decline in 
usage. From 1965 through 1967, interest in 
using permissible explosives in quarrying 
and nonmetal mining surged as consump- 
tion trebled; however, interest waned and 
consumption in 1971 and 1972 returned to 
the levels of that of 1964. 

Of the 2.1 billion pounds of explosives 


consumed in the minerals industry, coal 
mining accounted for 57%, metal mining 
20%, and quarrying and nonmetal mining 
23%. 

The five top ranked States in order of 
total explosives and blasting agents con- 
sumed were as follows: Kentucky, Penn- 
sylvania, West Virginia, Indiana, and Ari- 
zona. In 1972 eight States consumed over 
100 million pounds of explosives. Leading 
States in the use of explosives and blasting 
agents for coal mining were Kentucky and 
Indiana; for metal mining, Arizona and 
Minnesota; and for quarrying and non- 
metal mining; Pennsylvania and Illinois. 

Beginning in 1972, the Institute of Mak- 
ers of Explosives (IME) adopted new 
product classifications for industrial explo- 
sives and blasting agents. All of the 
changes occurred in blasting agents and 
black blasting powder was deleted as a cat- 
egory. As a result of the change in classifi- 
cation, detailed statistics are not directly 
comparable with previous years. 

More detailed explosive information is 
published in the Annual Explosive issue of 
Mineral Industry Surveys prepared by the 
Division of Nonmetallic Minerals, Mineral 
Supply, Bureau of Mines. 
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Table 1.—Material handled at surface and underground mines in the United States, by type 
(Million short tons) 26s 


Surface Underground All mines 1 
Type and year SE VE === == 
Crude Waste Total! Crude Waste Total! Crude Waste Total 
ore ore ore 
Metals: 
19600. 336 508 844 86 8 94 421 516 988 
/ — se 840 415 755 88 q 91 428 846 
1962__.___.. 2 e 846 434 780 76 7 422 441 868 
19888. 354 463 817 76 7 83 430 470 900 
JJ 376 455 830 83 7 90 458 462 920 
19665_...._..... 8 390 505 895 87 6 94 477 511 989 
1966... -.-.--------- 412 684 1,050 88 7 95 500 641 1,140 
1901... m 858 619 972 74 7 81 427 626 1,050 
EE 402 717 1,120 19 18 92 481 730 1,210 
198899 Z. ¿TS 455 941 85 18 98 540 954 1,490 
1910... 8 499 968 1,470 87 q 94 58 975 1,560 
1971... 8 480 1,020 1,500 80 6 86 560 1,020 1,580 
19777777 491 1,080 1,570 86 5 91 576 1,080 1,660 
Nonmetals: 
Lëe0 .. 1,550 286 1,790 57 1 58 1,610 286 1,850 
1961___..... .. . . ; 188 1,780 65 1 6 1,660 190 1,850 
117777· 8 1,590 224 1,810 62 1 6 1,650 225 1,880 
1968________ 8836 1,640 261 67 2 6 1,710 268 1,970 
1964. ee 740 277 2,010 69 2 71 1,800 279 2,080 
1 ˙ A 1, 850 296 2,140 78 3 81 1,980 299 2,220 
F 1,980 868 2,300 77 2 79 2,010 370 2,380 
1 9ö cu ssi 1,910 899 2,810 78 8 81 402 2,390 
1988..____.. ccc 1,870 48 2,280 78 8 81 1,950 416 2,860 
198999. 2,000 875 2,380 80 2 82 2,080 877 2,460 
1910... 2 zoom , 431 2,440 80 4 84 2,090 485 ; 
1971_....... wt 1,980 42 2,420 13 5 78 2,050 447 2,500 
Le BEEN : 45 2,480 T1 5 82 2,100 420 2,520 
Total metals and non- 
m : 
12300 .. .. .. 1,890 744 2,680 143 9 152 2,090 758 2,780 
11; 8 1,980 608 2,540 148 9 156 2,080 612 2,690 
1962. ee eco 1,940 658 2,590 188 8 146 2,070 666 2,740 
EE : 724 2,720 142 9 152 2,140 734 2, 870 
19866444. 2,110 781 2,840 152 9 161 2,260 740 8,000 
196 2,240 801 8,040 165 9 176 2,400 810 8,210 
19666 2,340 1,000 3,340 165 9 174 2,510 1,010 8,520 
1961... 8 2,260 1,020 8,280 152 10 162 2,410 , 080 8,440 
EE 2,270 1,130 8,400 157 16 178 430 1,150 8,580 
1969... ..........---- 2,460 1,820 8,770 165 15 180 2,620 1,880 8,950 
1970___ — —— wm 2,510 1,400 3,910 167 11 178 2,680 1,410 4,090 
1911... or 2,460 1,460 8,920 153 11 164 2,610 1,470 4,080 
912 ooo E 2, „500 4,000 168 10 178 2,670 1,510 4,180 


1 Data may not add to totals shown because of independent rounding. 
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Table 5.—Crude ore and total material handled at surface and underground mines, 
by commodity, in 1972 


(Percent) 
Crude ore Total material 
Commodity —— — —y . ä — 
Surface Underground Surface Underground 
METALS 
Sinns es a ek s 100.0 = 100.0 
(GT EENEG 1100.0 WwW 1 100.0 
Beryllium... L2. L-22 lll 22222222. 100.0 100.0 ER 
Copper E ERECTUS S EM MES PEN 87.8 12.7 96.8 8.7 
e eee s 53.3 46.7 91.1 8.9 
. us oe See ⁰» ce aL eS 100.0 MS 100.0 kn 
EEN 94.4 5.6 96.6 8.4 
JJ ]ðVõ⁰·¹ Dio EECH xs 100.0 1.0 99.0 
Mercury- aaeeea Q atone ees cm rie 60.5 89.5 75.7 24.3 
Molybdenum.....................-.-..--- 22.2.2... 80.2 69.8 68.9 81.1 
Nickel____ isn cee ate eee ne 100.0 2 100.0 c 
Platinum-group metals 100.0 "t 100.0 uz 
th metals... y m x 100.0 zc 100.0 BS 
Geng EE EE 2.8 97.2 11.8 88.2 
EE 100.0 bes 100.0 e 
Titanium: Ilmenite.... se 8 100.0 2 100 0 
IT L cece ĩ«ĩðiũ owes is ee Er ces mE e 1.0 99.0 6.5 98.5 
Uranium ll. u e l e etui Eu s ua 58.6 41.4 98.1 9 
Vanadium EE 8 100.0 ns 100.0 Mo 
o TEE 0.2 99.8 0.2 99.8 
Total metals 85.1 14.9 94.5 
NONMETALS 
Abrasives: 
Emery ²˙ W ⁰ ²¹ Dl er uu s 100.0 SÉ 100.0 ds 
Garméb o: ͤ ůU³˙»•Q». a eos 100. 0 ES 100.0 Se 
Tripoli- EE 88.2 61.8 48.3 51.7 
Fil ⁵ ↄ y A 88 100. 0 Su 100.0 ee 
DestON: nu ͥũũũ .. v... ee en ond 99.2 0.8 99.4 0.6 
Barite EE ee 97.3 2.7 98.0 2.0 
Boron mineralçls 100.0 MN 100.0 ts 
Calcium-magnesium chloride ................... 100.0 » 100.0 es 
EE EE 98.4 1.6 98.4 1.6 
Diatomite____. ⁵ 2... .......................- 100.0 Gg 100.0 2 — 
Iyln pli AME 100.0 100.0 WS 
Fluorspar J EE 18.4 81.6 19.2 80.8 
Graphite. en giereg eer EE Ae 100.0 EX 100.0 SÉ 
dier P1111 uum E LU MH 100.0 a 100.0 Sé 
EE EE 78.8 21.7 90.3 9.7 
Iron oxide pigments (crude). ---------------------- 100.0 oe 100.0 NT 
FFI... UU s s s wedstetess 100.0 s 100.0 m 
Lithium minerals 100.0 ER 100.0 2t 
Magnesite____ olco v 100.0 Bt 100.0 es 
Mica s EE 100.0 zs 99.9 0.1 
Mica (sheet 100.0 _ 100.0 Bn 
Millstone____________ Se ee oe ofa audita 100.0 ES 100.0 E? 
0 Ma 100.0 E 100.0 zem 
Fl ³˙¹mAAA ³%ͤ K m 8 99.3 0.7 99.8 0.7 
Phosphate rock... 99.8 0.2 99.9 0.1 
Potassium saltgqgsss NIS 100.0 DN 100.0 
Pümice 2v ³˖˙w vs mau ceu ws AP EE 100.0 E 100.0 3S 
e VE 8.0 97.0 8. 97.0 
Sand and gravel... .. 22222222 222 LLL Lll 2.- 100.0 Ms 100.0 Geh 
Sodium carbonate (natural)... 2... .- -- 100.0 xm 100.0 
tone: 
Crushed and broken. ..................-...-.- 96.1 3.9 96.1 8.9 
Tal 555 hyllite..............--...-_.- ara d 2 5 Dos 
alc, soapstone, pyrophyllite. .............-.....-- : š , T 
e 100.0 Se 100.0 I 
Wollastonite. ........2. 222 222-2 22-222 222 l2 22 2222.12 ius 100.0 e 100.0 
Total oopnmetala eee 96.3 8.7 96.6 8.4 
Grand ee ⁵ 93.9 6.1 95.7 4.3 


W Withheld to avoid disclosing individual company confidential data, included with “Surface.” 
1 Includes underground; the Bureau of Mines is not at liberty to publish separately. 
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Table 6.—Crude ore and total material handled at surface and underground mines, 
by State, in 1972 


(Percent) 

Crude ore Total material 
State _ OO — 
Surface Underground Surface Underground 
GGR! ll SO tenes d an aa 98 2 98 2 
J////õĩ§ĩ?᷑¹ê3ã 88 100 ne 100 8 
hh ³·o¹mꝛſꝛ v SQ ae S 2 ers 88 12 96 4 
Arkansas_____ ce et cece ese Eege 98 2 98 2 
Californian: 2 ocu tele AER 99 1 99 1 
Colorado EEN 66 84 65 85 
Connecticut... eee 100 Eë 100 w 
Delaware__... oe eine Cone eee cee sce 100 e 100 2t 
Floridā 625.627 2. eee ll ⁰ðdg v 8 100 SS 100 =e 
Georgia o e oo et et hn ainda 8 98 2 98 2 
Hawaii EE EE W 100 Se 100 se 
IT DEE 91 9 95 5 
WOM Meer ETC Ee 97 8 97 8 
Indiana. K d ee, ZS 98 2 98 2 
IOWEB. 2 ñð]iõ?̃³· x IX A A .. 96 4 96 4 
Kansas.__ ³˙¹’ſſſſ ³⁰•- y d .. l... cn 89 11 89 11 
Kentucky_ ß 86 14 86 14 
Tull ð EE dee 88 17 17 
EEN 99 1 99 1 
Ml é 100 Ss 100 z 
assachusetts________.___-_______-_.--__--_-__-- 100 SC 100 d 
Michigae nn 8 98 7 
Minneeota l... ..... l... . 100 100 ES 
Mississippi... 222. 22-2 l 100 ES 100 Md 
Url p LL e MR ELE 70 30 69 81 
Montt 98 2 99 1 
Nebraaka ..... . 2L 2 2 LLL Lll 2 cL c 2L sss ss sss scs 2 96 4 96 4 
hh us ⁊ ͤ K ͤ Kd eee ee abe 100 = 100 J5 
New Hampshire 100 PM 100 2A 
New Jerse ~~ eee 1 99 1 
New Medien... 66 34 87 18 
Nr eer sede 94 6 94 6 
North Carolina 100 22 100 e 
North Dakota... a 100 s 100 Së 
(61 AT EE EE EE 94 6 94 6 
Oklahoma. .. l... 1... 97 8 98 2 
/n)nln)nV( re Se en igh emi c 100 Za 100 2 
Pennsylvanii nnn 95 5 95 5 
Rhode Island. ....... 2 2.2 2 LLL LLL LLL 2s scs 100 ah 100 Be 
South Carolina 100 she 100 so 
South Dakota 92 8 91 9 
Tennesse 86 14 87 18 
WK EE EEN 100 = 100 = 
FP ³oðwA oe te OL nra ee 99 1 99 1 
Voir ð 96 4 96 4 
m d 97 3 96 4 
Washingtoůo nn 99 1 99 1 
West Virginia 85 15 85 15 
J/õĩ²¹:¹ ̃ ð EE 99 1 99 1 
Wyomn gg 78 22 95 5 
Totalt Lilli te A EEN 94 6 96 4 
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Table 7.—Number of domestic metal and nonmetal mines in 1972, 
by commodity and magnitude of crude ore production 1 


Total Less 1,000 10,000 100009 1,000,000 More than 
Commodity number than to to to 10,000,000 
of 1,000 10,000 100,000 1 000,000 10 EC tons 
mines tons tons tons tons 
METALS 
VVV 78 15 3 9 15 25 `š 
Gold: 
Lode.------------------ 29 21 1 3 2 St 
Pl acer 42 24 10 7 1 SC ge 
Iron ore 58 EN 9 4 15 26 4 
cL RM saa 8 29 6 6 8 9 5 E 
Mercury... ..........-.-.- 19 8 8 8 A M i 
BVP oc ; 49 81 10 6 2 xh me 
Titanium: Ilmenite......... 6 : P m n^ 6 = 
Tungsten. 39 83 4 1 1 Z St 
Uranium 189 32 79 61 17 eae E 
E171 ²·¹ eg 32 1 1 9 21 == 1 
Other —— 18 5 1 4 2 5 1 
Total metals 599 176 135 119 89 67 13 
NON METALS 
Abrasives 12 5 4 Ss ids me 
Asbes tos 8 2 ie 2 8 1 LS 
Bartte  ..........- 80 = 8 11 16 88 a 
Boron minerals. 2 Ge € 1 7 1 Së 
Clay nc 1,064 71 246 579 168 - RS 
Diatomite. ...............- 2 2 1 EM = 
SE 14 à 6 14 e = = 
uorspart— l.l. .-.- € Sis 
ipeum JJ 65 we 6 15 44 sz zis 
ica — C 18 4 5 7 2 E "m 
Mica (sheet) 1 1 22 A a de no 
Perlite 13 1 5 5 2 e SE 
Phosphate rock... ` 45 1 5 7 12 18 2 
Potassium salts 7 = ES - i 7 = 
Pumic -.----------- 180 46 53 71 10 ER M 
!! hne Lat t 18 Ba 2 7 Se 
Sand and gravel............ 6,690 165 960 8,865 2,098 102 8 
s carbonate (natural) 8 Se ut SH = 3 = 
ne: 

Crushed and broken 4,448 258 749 1,718 1,550 172 1 
Dimension 391 204 155 82 Gs " ae 
Talc, soapstone, pyrophyllite_ 55 8 22 24 6 Ge 8 
Vermiculite 3 Ve 1 EM 1 1 SH 
Other 4... 24 10 8 4 7 nm E 
Total nonmetals. __ 18,124 772 2,233 5,868 3,936 812 8 
Grand total. 13,728 948 2,368 5,987 4,025 879 16 

1 Excludes "e onds, or pumping operations. 
2 Antimony, beryllium, magnesium, manganiferrous ore, molybdenum, nickel, platinum-group metals, rare 


earth, tin, and vanadium. 
3 Emery, garnet and tripoli. 


4 Aplite, calcium chloride, graphite, pooni marl, iron oxide pigments (crude), kyanite, lithium minerals, 
magnesite, millstones, olivine, and wol 
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Table 8.—Twenty-five leading metal and nonmetal 1 mines in the United States in 1972, 
in order of output of crude ore 


Mine State Operator Commodity Mining method 
METALS 
Utah Copper Utah........ Kennecott Copper Corp Copper Open pit. 
Erie Commercial Minn Pickands Mat her & Co Iron ore Do. 
(Hoyt Lake) 
Minntac........... . do..... United States Steel Cord S Do. 
Peter Mitchell do Reserve Mining Co . do: ͤͤ — Do. 
Sierrita. ... ........ Ariz........ Duval Sierrita Cor Copper Do. 
San Manuel. do Magma Copper Co ..... do Caving. 
Twin Puttes. ..... do The Anaconda Company.... ..... d. Open pit. 
Morenci........... ..... do Phelps Dodge Cord 8 Do. 
Berkeley Pit....... Mont. The Anaconda Company.... ..... d6-. 5. 2252 Do. 
Pima. ............ Aris... Pima Mining Co........... ..... do. oe 0 Do. 
Climax...........- Colo American Metal Climax, Inc. Molybdenum. ..... Caving. 
Empire Mien Cleveland-Cliffs Iron Co Iron ore Open pit. 
Tyrone N. Mex..... Phelps Dodge Corp. ........ Copper Do. 
Vering ton Nev__ The Anaconda Company.... ..... 40 Do. 
New Cornelia Ar iz Phelps Dod ige G A mz do Do. 
Ray Pi... c nz do..... Kennecott Copper Cord do. —— Do. 
Republic Mich Cleveland-Cliffs Iron Co Iron ore Do. 
Mission Ariz.. _.._--- Ame AD Neng & Re- Copper............ Do. 
ning Co. 
Butler Project... ` Minn....... The Hanna Mining Co...... Iron ore Do. 
White Pine Mich. ...... White Pine Copper Co Copper...........- Open stopes. 
Trail Ridge Fla PE duPont de Nemours & Ilmenite........... Dredging. 
o. 
Inspiration Ariz.......- Ins “ey ee Copper Open pit. 
o 
Highland.......... Fla E. 2 5 duPont « de Nemours & Ilmen ite Dredging. 
Thunderbird. ...... Minn Oglebay Norton Co......... Iron ore Open pit. 
Mineral Park Ar iz Duval Cord Copper Do. 
NONMETALS 
Su wanne jur MNT Occidental Petroleum Corp Phosphate rock `. Open pit. 
Calcit Mich United States Steel Corp.... Stone Open quarry. 
Ft. Meade Fla Mobil Oil Cor Phosphate rock.. Open pit. 
Noraly nn. do International Minerals do ass Rs Do. 
Chemical Corp. 
Kingsford S dlc lnc se "Lupo dos access Do. 
Haynsworth....... ..... do American Cyanamid Coo 99 Do. 
Rockland.......... ..... do..... United States Steel Cor ö R Do. 
Payne Creek do Continental Oil Co ..... do... Do. 
Thornton.......... H CR General Dynamics Corp Stone Open quarry. 
Stoneport... ..... Mich....... Presque Isle Corp.......... ..... 4 l Q. Do. 
Pennsuco.. .. . . ` Flies Maule Industries, Ine... dO. rv iind Do. 
Bonny Lake. ...... ..... do..... W. R. Grace & Coo Phosphate rock. ... Open pit. 
Palmetto ..... do..... Continental Oil Co. ........ ..... 488 2s Do. 
Silver City do x Agricultural Chemicals do Do. 
orp. 
Clear Spring do..... International Minerals K dO. 242 E Do. 
Chemical Corp. 
Clinton F Lone Star Industries, Ine Stone Open quarry. 
Tampa Agricultural Fla Gardinier, Ine Phosphate rock.. Open pit. 
Chemicals Opera- 
tion. 
Feld Te Texas Crushed Stone Co Pune Scc Open quarry. 
McCook 378....... 11 Vulcan Materials COo. do Do. 
Tenoroc........... Fla_ 2: Borden, Inc................ Phosphate rock... Open pit. 
Nichols. do Mobil Oil Cord. dó —8 Do. 
International N. Me International Minerals & Potassium salts . Open stopes. 
Chemical Corp. 
Zonolite Mont W. R. Grace & Co.........- . Beete Open pit. 
Peerless MG Mississippi Lime Coo Stone Open stopes. 
Saddle Creek. ..... Klà- c: Continental Oil Co Phosphate rock... Open pit. 


1 Brines and materials from wells excepted. 
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Table 9.—Twenty-five leading metal and nonmetal 1 mines in the United States in 1972, 


in order of output of total materials handled 


Mine State Operator Commodity Mining method 
METALS 
Utah Copper Utah........ Kennecott Copper Corp Copper Open pit 
Twin Buttes Ari The Anaconda Companß / dos. t ss Ce Do. 
Berkeley Pit. Mont Jͤ»ͤͤ W... Gers TEE Do. 
Sierrita_._....____- Arts... Duval Sierrita Cord do cns Do. 
Tyrone N. Mex..... Phelps Dodge Corp......... ..... do... — Do. 
Erie Commercial Minn Pickands Mather & Co. Iron ore Do. 
(Hoyt Lake) 
Mintritae.-..-2 «4a ; do United States Steel Cor 489 u zu Do. 
Morenci..........- Ariz........ Phelps Dodge Cord Copper Do. 
Mitchell Pitt... Minn Reserve Mining Company Iron ore Do. 
Shirley Basin Wyo.......- Utah International, Inc. ` Uranium Do. 
Emm 2 Ariz........ Pima Mining Company melons Copper Do. 
Lucky Me Wo Utah International, Ine Uranium Do. 
Ray Pitt Ariz.......- Kennecott Copper Corp cya Sats Copper. 55 Do. 
LI ³ C 17J7õͥ. ̃ ² ²³ : v usn 8 Do. 
Questa... .......- N. Me Molybdenum Corp. of Molybdenum Dee Do. 
erica 
Mission Ariz__ American Smelting & Re- Copper Do. 
fining Co. 
New Cornelia. do Phelps Dodge Cord 4898 8 Do. 
Eagle Mountain. Cali. Kaiser Steel Cor Iron ore Do. 
Chino N. Mea Kennecott Copper Corp..... Copper Do. 
Yerington- ..-.---- Nev__ The Anaconda Company.... ..... dó. be, Do. 
San Manuel....... Ariz.......- Magma Copper Co. ........ ..... do. 8 Caving. 
Inspiration do Inépiration t onsolidated ..... S — Open pit 
Copper Corp 
Highland Wyo Exxon Corr Uranium Do. 
Empire Mich. ...... Cleveland liffs Iron Co Iron ore Do. 
Republic. dO: uoc dozens aun 8 G Do. 
NONMETALS 
Kingsford Fla International Minerals & Phosphate rock. ... Open pit 
Chemical Corp. 
Haynsworth....... ..... do American Cyanamid Co... . ..... Ie L: Do. 
Noralyn........... _ do..... International Minerals GK P Do. 
. Chemical Corp 
Su wanne do Occidental Petroleum Corp.. ..... 4389 8 Do. 
Rockland .---. do..... United States Steel Cor doo Do. 
Ft. Meade. do Mobil Oil Corp-............ ----- te C EEN Do. 
Payne Creek ll ..... do Continental Oil COo .. E ere nic Do. 
Bonny Lake `. ..... do..... W. R. Grace & oo: O62 c6 Do. 
Palmetto do Continental Oil Coo do. cocus Do. 
Clear Spring. do..... International Minerals & —  ..... a8 EEN Do. 
Chemical Corp. 
Tampa Agricultural do..... Gardinier Inne. A8 Do. 
Chemical Opera- 
tions. 
Nichols do..... Mobil Oil Corp ..... AS Do. 
Boron Calif. U. TA Borax & Chemical Boron minerals Do. 
orp. 
Tenoroc..........- ia Borden Inc. ............... ....- do_.-.------- Do. 
Lee Creek N. OC Texas Gulf Ine ........ ....- do... Do. 
Silver City... ..... Fla Saat Agricultural Chemical do Do. 
orp. 
Caleite .------.- Mich... United States Steel Corp.. Crushed and broken Do. 
stone. 
Saddle Creek OPES Fla. Continental Oil Coo Fhoephate rock Do. 
Gay- eee Idaho J. R. Simplot Co do Do. 
Watson Fla........- E Agricultural Chemicals do 5 Do. 
0 
Thornton III General Dynamics Corp..... Crushed and broken Do. 
stone. 
Stone Port. Mich....... Presque Isle Cord do__ Do. 
Pennsuco.......... Fa ——————- Maule Industries, Inc. ...... ..... 88 — Do. 
Zonolte Mont W. R. Grace & Co.......... Vermiculite Do. 
Westvaco.........- Wyo.......- FMC Corporation Sodium carbonate.. Open stopes. 


! Brines and materials from wells excepted. 
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Table 12.—Mining methods used in open-pit mining, by commodity, in 1972 


(Percent) 
Total material Total material 
handled handled 

Commodity Preceded ` Not Commodity Preceded Not 
by anii preot receded by drill- preceded’ 
ing and by drill- ing and by drill- 
blasting ing and blasting ing and 
blasting ! blasting! 

METALS NONMETALS——Continued 

Bawite 91 9 Baritü-. 8 9 91 

Beryllium. .................-. M 100 Boron minerals... ........... 100 = 

Copper 86 14 LÉIT EE Se 100 

Go Diatomite. ...............-.- 8 100 
/// ²˙·ü e E EISE 96 4 Feldspar...................- 71 29 
Place m 100 Fluorspar-------------------- 95 5 

Iron ore 88 12 Graphite 100 i 

J!; ͤ LL E e 44 56 Greensand marl.............. = 100 

Mercur 15 85 Gyps um 83 

Molybdenum. .. . . 96 4 Iron oxide pigments (crude). _ __ Gg 100 

Niekeol.. rcm 20 80 (a EE 100 zc 

Platinum-group metals Zs 100 Magnes ite 100 ze 

Rare-earth metals 100 za e Set cee et eee 3 97 

SB A 84 16 Mills tone 98 

"PIN eo es 8 "m 100 Olivine.................----- 41 59 

Titanium: Ilmen ite 8 92 Perlite.__ ;ẽů 37 68 

Tungsten 11 89 Phosphate rock 2 98 

Uranu ffn stb dee 8 92 TEE 1 99 

Vanadium____._. . 20 80 Il jp c 8 6 94 

JJ cO CR ENT 100 ER Sand and gravel... ........... m 100 

NONMETALS Stone: 

Abrasives: Crushed and broken 95 5 
Abrasive stone 58 42 Dimension n 20 80 
Emery. 2.2. fe ho 100 18 Tale, soapstone, pyrophyllite. . . 66 84 
Garnett 63 37 Vermiculite 62 38 
Tripolt «4 96 4 

ApliteM. l.l l l.l... 16 84 Total; . uc Z. L. 80 70 

Agbeatog. ....... 2... c cl... 84 16 


! Includes drilling or cutting without blasting, dredging, mechanical excavation and nonfloat washing, and 
other surface mining methods. 


Table 13.—Exploration and development activity in the United States, by method 


Metals Nonmetals i Total 1 
Method — — —s Dnqhvu ƏQ—Ə—Ə—k.əv  əQ. 
Feet percent ? Feet percent ? Feet percent 
of total of total of total 
1971 
Shaft and winze sinking. .............. 19,100 0.1 1,770 0.2 20,900 0.1 
TEEN 160,000 .6 4,320 .5 165,000 .6 
Drifting and crosscutting.............- 889,000 8.3 22,900 2.8 912,000 9.3 
Diamond drilling 1. 890, 000 7.1 142, 000 17.3 2,030, 000 7.4 
Churn drilling 121, 000 A : .6 126,000 .5 
Rotary drilling 15,100,000 56.5 284,000 84.6 15,400,000 55.8 
Percussion drilling 7,470, 000 27.9 327, 000 40.0 7,800,000 28.2 
repnching 117, .4 5,250 .6 123,000 .4 
EES 988,000 3.7 21,600 3.4 1,020,000 8.7 
Total ³ĩ˙·¹¹AA TERR 26,800,000 100.0 819,000 100.0 27,600,000 100.0 
1972 
Shaft and winze sin king 15,500 .1 1,950 .4 17,500 .1 
e 136, 000 .5 6,530 1.3 142,000 .5 
Drifting and crosscutting.............. 766, 000 3.1 700 8.3 808, 000 3.2 
Diamond drilling 1,740,000 7.1 107 ,000 20.8 1,850,000 7.4 
Churn driillng _-- 96 , 400 .4 oe Hes 96 , 400 4 
Rotary drilling 13,000,000 53.0 297 ,000 57.6 18,300,000 58.1 
Percussion drilling 8, ,950, 000 34.1 27,300 5.8 8,370,000 33.5 
Trenching........................... 62,800 .8 440 .1 63,2 .8 
n oe a Li 356 , 000 1.4 82,400 6.2 889,000 1.5 
Total Vee l: Se See p. 24,500,000 100.0 516,000 100.0 25,000,000 100.0 


1 Data may not add to totals shown because of independent rounding. 
? Based on unrounded footage 
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Table 16.—Total material (ore and waste) produced by exploration and development 
in the United States, by commodity and State, in 1972 


(Thousand short tons) 


Shaft and Drifting 
winze Raising and Trenching Stripping Total ! 
sinking crosscutting 
COMMODITY 
METALS 
Bauxite. ...............- E A 230 T 9,160 9,390 
Copper See 77 198 945 25 811,000 812,000 
Gold: 
. ara sns 9 46 129 10 12 205 
Placer..............- E Sa (2) 8 16 19 
Iron ore 5 9 886 ae 114,000 115,000 
Lead ice eer 4 33 826 162 101 626 
Mercury... — So (2) 2 (2) 8 5 
hi EE 8 85 118 18 88 212 
Tungsten 1 12 66 45 8 132 
Uranium 25 48 1,010 (2) 167,000 168,000 
C/ lecce ies 21 86 710 1 8 776 
Other 33 (3) 8 533 18 82,000 82,600 
Total metals 11. 145 409 4,910 278 638 , 000 689 , 000 
NONMETALS 

Barite__. ee D 1 5 a 268 274 
Fluorspar...............- 11 15 289 2 6 272 
Gyps um 3 — e i 15,700 15,700 
Perlite za ee ie -- 35 85 
PRoSphate rock ms =a (3) 11 (2) 224, 000 224, 000 

Tale, soapstone, pyro- 
aynit Se 1 8 9 » 1,820 1,840 
Other “B = š NS zz 1 5,990 5,990 
Total nonmetals 1 16 19 265 2 247,000 247,000 
Grand total 1 160 428 5, 180 279 880, 000 886, 000 

STATE 

Alabama ES Bi KS St 8,240 8,240 
Alaska x 8 15 8 11 87 
Arizona. 74 136 766 24 185, 000 186, 000 
Arkansas MN 1 236 um 11,600 11,800 
California 2 18 69 5 4,100 4,180 
Colorado 12 27 712 17 325 1,100 
Florida... 8 "n" a" ae E 156000 eo 
Idaho. . o.c 8 5 55 231 10 17,000 17,800 
Iin os ie 7 11 211 a Eb 228 
Indiana................- 8 NE E - 8 
Iowa. _..... .. . . . . 8 ie = ne 2a 3,780 3,780 
CFC Se 2 ES ae 8 88 
Michigan Ss E 28 ia 23,900 24,000 
Minnesota ms n on M 86,300 86,800 
Missouri 6 8 829 160 à ,000 
Montana...............- 1 49 104 4 49,100 49,200 
Nevada...............-- 6 2 17 51 82,400 ,400 
New Mexico 15 86 947 87,200 88,200 
New York..............- 1 11 128 ae 1,190 1,820 
North Carolina " SE D aes 9,890 9,890 
Oregon.................- as (2) 1 885 887 
Pennsylvania 18 5 110 Bee 1,200 1,890 
South Dakota............ 5 89 111 BS 12 167 
epneggee 4 2 859 oe 8,750 4,120 
Texas Di ^ ES 2 16,100 16,100 
Ut&š&h; E my 2 196 1 10,100 10,400 
Vermont =Š 1 1 = 5 592 
Ireinig wis 2 12 s 1,720 1,780 
Washington.............- (3) (3) 99 105 205 
Wyomn g he Sg = e 145,000 145,000 
Other v2⁊—I] . BS e sx ,050 1,550 
Total ls. l.l 160 428 5,180 279 880,000 886,000 


1 Data may not add to totals shown because of independent rounding. 


* Less than 14 unit. 
3 Antimony, 


llium, molybdenum, nickel, titanium (ilmenite), and v 


anadium 
4 5 stone, aplite, asbestos, boron minerals, diatomite, feldspar, graphite, mica (scrap), pumice, and 
tri 
Connecticut, Maine, and Oklahoma. 
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Table 17.—U.S. consumption of explosives 
(Thousand pounds) 


Coal Metal uarrying Total 
mining mining and nonmetal mineral 
mining industry 


684,166 408 , 444 897,998 1,485,608 
820,114 470,791 488,789 1,729,694 
962,381 479,508 455,424 1,897,263 
1,071,805 457 ,286 489,572 2,018, 163 
1. 212, 585 430, 686 498,677 2,186,948 


Other 


462,129 
496 , 783 
496 ,228 
535,851 
532,841 


Statistical Summary 


By Staff, Office of Technical Data Services—Mineral Supply 


This chapter is a summarization of min- 
eral production data for the United States, 
its island possessions, the Canal Zone, and 
the Commonwealth of Puerto Rico. Also 
included are tables that show the principal 
mineral commodities exported from and 
imported into the United States, and that 
compare world and U.S. mineral produc- 
tion. More detailed data are contained in 
the commodity chapters of volume I and 
in the State chapters of volume II of this 
edition of the Minerals Yearbook. 

Mineral production may be measured at 
any of several stages of extraction and 
processing. The stage of measurement used 
in this chapter is what is normally termed 
“mine output.” It usually refers to min- 
erals or ores in the form in which they 
are first extracted from the ground, but 
customarily includes the product of aux- 


iliary processing at or near the mines. 

Because of inadequacies in the statistics 
available, some series deviate from the fore- 
going definition. In the case of gold, silver, 
copper, lead, zinc, and tin, the quantities 
are recorded on a mine basis (as the re- 
coverable content of ore sold or treated). 
However, the values assigned to these quan- 
tities are based on the average selling price 
of refined metal, not the mine value. Mer- 
cury is measured as recovered metal and 
valued at the average New York price for 
the metal. 

The weight or volume units shown are 
those customarily used in the particular 
industries producing the commodities. 
Values shown are in current dollars, with 
no adjustment made to compensate for 


changes in the purchasing power of the 


dollar. 


Table 1.—Value of mineral production 1 in the United States, by mineral group 


(Millions) 
Year Mineral fuels Nonmetals Metals Total 2 
(except fuels) 
UIDERI PERMET $16,820 $5,449 $2,698 $24,966 
)))! 17,965 5, 624 8,938 26,921 
11777; w. CERES 20,152 15,712 8,928 r 29,792 
Ir ³ eae ess sues 21,247 6,058 8,403 80,708 
7//ö·Ü· Mme e ꝛ˙ . 22, 084 6,492 3,641 32,217 
r Revised. 


1 Production as measured by mine shipmenta, sales, or marketable production (including consumption by 


producers). 


2 Data may not add to totals shown because of independent rounding. 
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Table 3.—Minerals produced in the United States and principal producing States in 1972 


Mineral Principal producing States, Other producing States 
in order of quantity 

Antimony ore and concentrate... Idaho, Mont., Nev. 

IT Pee eee Va. . 

Asbestos... __ LLL LL Ll ll. Calif., Vt., Ariz., N.C. 

Asphalt (native ))) Tex., Utah, Ala., Mo. 

Balle... oe ee eee see Nev., Mo., Ark., Alaska . Calif., Ga., Tenn. 

Baugite ..................-.- Ark., Ala., Ga. 

Beryllium concentrate Utah, S. Dak., Colo. 

Boron minerals Calif. 

Brom ine Ark., Mich., Calif. 

Caleium- magnesium chloride Mich., C Calif. 

Carbon dioxide (natural)) N. Mex., Colo., Calif., Utah. 

Gemen AS Calif., Pa., Tex., Mich. ......... Ala., Ariz., Ark., Colos Fla., Ga., 
Hawaii, "Idaho, Il., Ind., Iowa, 
Kans., Ky. La., "Maine, Md. 
Minn., Miss., Mo., Mont., Nebr., 
Nev., N. Mex., N.Y., N.C., Ohio, 
Okla., Oreg., S.C., S. Dak., Tenn., 
van Va., Wash., W. Va., Wis., 

yo. 
i 8 Ga., Tex., Ohio, N.C........... AIL Other States except Alaska, R.I., 
t. 
Coal WEE W. Va., Ky., Pa., Ill............ Ala., Alaska, Ariz., Ark., Colo., Ind., 


Iowa, Kans., Md., Mo ae Mont., 
N. Mex., N. Dak., Ohio, Okla., 
Wyo. Tex., Utah, Va., Wash., 


Copper (mine)................. Ariz., Utah, N. Mex., Mont Calif, colb: Idaho, Maine, Mich., 
Okla., Oreg., Pa., 


Tenn., Wash. 
Diatomite Calif., Nev., Wash., Ariz........ Oreg. 
ue EE .Y. : 
Feldspar.....................- N.C., Calif., Conn., S. CC.. Ariz., Colo., Ga., S. Dak., Wyo. - 
Fluorspar - -- ------------------ Ill., Colo., Ky., Tek Ariz., Mont., Nev., N. Mex., Utah. 
Garnet, abrasive N.Y., Idaho. 
Gold (mine). ------------------ Nev., S. Dak., Utah, Ariz....... Alaska, Calif., Colo., Idaho, Mont., 
N. Mex., Oreg., Tenn., Wash. 
Granite ée Tex. : 
GypSs umme Mich., Tex., Calif., Iowa. Ariz., Ark., Colo., Ind., Kans., La., 
Mont., Nev „N. Mex., N.Y., Ohio, 
Okla., S. Dak., Utah, Va., Wash., 
Wyo. 
Hef ed EE Kans., Tex., Okla., Ariz. 
Iodine. ----------------------- Mich. 
Iron Ore... uoo ees Minn., Mich., Calif., Moo Ala., Ariz., Colo., Ga., Idaho, Mont., 
Nev., N. Mex., N.Y., N.C., Pa., 
Tex., Utah, Wis., Wyo. 
Kyanite. rege Va., Ga., Fla. 
Lead (mine)............---.-.- Mo., Idaho, Colo., Utah... i. Ariz., Calif., III. i Maine, Mont., Nev., 
N. Mex., N.Y., Va. ` Wash., Wis. 
Lime. S Ohio, Mo., Pa., Tek Ala., Ariz., Ark., Calif., Colo., Conn., 
Fla., Hawaii, Idaho, | TL, Ind., 
Iowa, Kans. , Ky., La „Mass. e 
Mich., Minn. En Mont” ’ Nebr., 
Nev., N.J., 'N. Mex. N.Y., N. 
Dak., Okla., Oreg., S. Dak., Tenn., 
Utah, Va., Wash., W. Va. ., Wis., 
Wyo. I 
hin minerals N. C., Nev., Calif 
Magnesite- -------------------- ev. 
Magnesium chloride Tex., Utah. 
Magnesium compounds Mich., Calif., Fla., N. JJ. Del., Miss., Tex., Utah. 
Manganese ore Mont. 
Manganiferous ore Minn., N. Mex. 
Manganiferous residuum. ....... N.J. 
Marl, greensand. .............. N.J. 
Mercury Bed Calif., Nev., Alaska, Idaho N.Y., Tex. 
Mica, gerap. l.l... N.C., 'Ala. 3 Ga. pe EE Ariz., Conn., N. Mex., Pa., S. Dak. 
Mica, sheet Colo. 
Molybdenum- ................. Colo., Ariz., N. Mex., Utah...... Calif., Nev. 
Natural eas Tex., La., Okla., N. Mex........ Ala., Alaska, Ariz., Ark., Calif., 
| Colo., Fla., III., Ind., Kane, Ky., 
Md., " Mich. , Miss., M mer 
Nebr., N. Y., N. Dak., Ghio Pa., 
Tenn., Utah, Va., W. Va., Wy: : 
Natural gas liquids. ............ Tex., La., Okla., N. Me Ala., Alaska, Afk., alt ' Colo., Fla 
Ce ns., Mich., Miss., s 
Mont. Nebr., N N. Dak., Pa., Utah, 
. W. Va. „ Wyo. 
Nene Oreg 
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Table 3.—Minerals produced in the United States and principal producing States 
in 1972—Continued 


Mineral Principal producing States, Other producing States 
in order of quantity 

Pegt-- l oe suls ua ges Mich., III., Fla., Inde Calif., Colo., 1855 Iowa, Maine, Md., 
Mass., Mont., N. Í., N. 
Mex., N.Y., Ohio, Pa., S.C. Vt., 
Wash., Wis. 

La N. Mex., Ariz., Calif., Nev...... Colo., Idaho, Tex. 

Petroleum, erude Tex., La., Calif., Okls Ala., Alaska, Ariz., Ark., Colo., Fla., 


Iil., Ind., Kans., Ky., Mich., Miss., 
Mo., Mont., Ne ebr Nev., N. Mex., 
N.Y., N. Dak., Ohio Pa., S. Dak., 
Tenn., Utah Va., W. Va., Wyo. 


Phosphate rock... knn et Idaho, Tenn., N.C......... Mont., Utah , Wyo. 

Platinum-group metals - laska. 

Potassium salts.____.........-- N. Mex., Calif., Utah. 

Pumice. ............- EE Oreg., Ariz., Calif., Hawaii Colo., Idaho, Kans., Nebr., Nev., 
N " Mex., N. Dak., Okla., Tex., 


Utah, Wash., Wyo. 


Pyrites ore and concentrate Tenn., Colo., Ariz. 

Rare-earth metal concentrates... Calif., Ga., Fla. 

Sali... nece 8 La., Tex., Ohio, N.Y............ Ala., Calif., Colo., Hawaii, Kans., 

Mich . Nev., N. Mex. Dak., 

Okla., Utah., Va., W. Val 

Sand and grave l Calif., Mich., Ohio, Ill.......... All other States. 

Silver (mine dd Idaho, Ariz., Utah, Colo Alaska, Calif., III., Maine, Mich., 
Mo., Mont., Nev., N. Mex., N.Y., 
Okla., Oreg., S. Dak., Tenn., 
Wash. 

Sodium carbonate (natural) Wyo., Calif. 

Sodium sulfate (natural) Calif., Tex. souci Utah. 

Saur ole EE 

JC ĩͤ ee Pa., III., Fla., Tex.............. All other States except Del. 

Sulfur (Frasch )))) Tex., La. 

Tale, soapstone, pyrophyllite N. V., Tex., Vt., Calif. .......... Ala., Ark., Ga., Md., Mont., Nev., 
N.C., Oreg., Va., Wash. 

jui EHI TM TUS we i <, 

Titanium concentrate Fla., N.J., Ga. 

Tripoli__.......-...----------- Di Okie Ark., Pa. 

Tungsten concentrate Calif. a Colon 5 Nev., Mont Ariz., Idaho, Oreg., Utah, Wash. 

Uranium. ....................- N. Mex., Wyo., Tex., Colo Alaska, S. Dak., Jtah, Wash. 

Vanadium Ark., Colo., Idaho, U tag N. Mex., S. Dak. 

Vermiculite Mont. . S. C. 

Wollastonite. .................- N.Y. 

Zinc (mine )))) Tenn., Colo., Mo., N. T. Ariz., Cae Taol n, z, Oi ne 
Mont., N.J ° kl a., P A., 


Utah, Va., Wash, W 
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Table 4.—Value of mineral production in the United States and principal minerals 
produced in 1972 
Value Percent 

State (thousands) Rank äi he Principal minerals, in order of value 
Alabama $371,241 21 1.15 Coal, cement, stone, petroleum. 
Alaska 286,188 25 .89 Petroleum, natural gas, sand and gravel, coal. 
Arizona 1,091,004 8 8.89 Copper, molybdenum, sand and gravel, cement. 
Arkansas 241,179 29 75 Petroleum, bromine, natural gas, stone. 
California 1,851,365 8 5.75 Petroleum, cement, natural gas, sand and gravel. 
Colorado 425, 841 19 1.82 Petroleum, molybdenum, coal, sand and gravel. 
Connecticut 38, 123 45 -10 Stone, sand and gravel, feldspar, lime. 

laware.........- 2,871 50 01 Sand and gravel, magnesium compounds, clays. 

Florida...........- 424, 287 20 1.82 Phosphate rock, stone, cement, petroleum. 
Georgia 258,041 28 80 Clays, stone, cement, sand and gravel. 
Hawaii. 28,074 46 09 Stone, cement, sand and gravel, pumice. 
Idaho 106, 206 86 .88 Silver, lead, phosphate rock, zinc. 
Illinois. ........... 769 , 787 10 2.89 Coal, petroleum, stone, sand and gravel. 
Indiana 322, 608 22 1.00 Coal, cement, stone, sand and vel. 
Iowa... 134,496 31 .42 Cement, stone, sand and gravel, gypsum. . 
Kansas 584, 537 15 1.81 Petroleum, natural gas, natural gas liquids, cement. 
Kentucky e e 976,910 9 3.03 Coal, stone, petroleum, natural gas. 
Louisiana 5,411,543 2 16.80 Petroleum, natural gas, natural gas liquids, sulfur. 
Maine 922 47 07 Cement, sand and gravel, stone, zinc. 
Maryland 115,501 88 .86 Stone, cement, sand and gravel, coal. 
Massachusetts 2,428 48 .16 Sand and gravel, stone, lime, clays. 
Michigan 694 , 767 18 2.16 Iron ore, cement, copper, sand and gravel. 
Minnesota 659, 669 14 2.05 Iron ore, sand and gravel, stone, cement. 

ippi-------- 260,681 27 .81 Petroleum, natural gas, sand and gravel, cement, 
Missouri 451,817 18 -1.40 Lead, cement, stone, iron ore. 
Montana 307, 676 24 .96 Copper, petroleum, sand and gravel, coal. 
Nebraska.........- 78,675 41 .28 Petroleum, cement, sand and gravel, stone. 
Nevada 181,702 30 .56 Copper, gold, sand and gravel, diatomite. 
New Hampshire 10,111 48 .08 Sand an avel, stone, clays, gem stones. 
New Jersey........ 113,760 84 .85 Stone, sand and gravel, zinc, magnesium compounds, 
New Mexico 1,097,292 T 3.41 Petroleum, natural gas, copper, potassium salts, 
New York......... 820,453 23 .99 Cement, stone, salt, sand and gravel. 
North Carolina 116,328 32 .86 Stone, sand and gravel, cement, phosphate rock. 
North Dakota 98,086 37 .80 Petroleum, coal, sand and gravel, natural gas. 
Ohio.....-.....-.- 724,748 12 2.25 Coal, stone, lime, cement. 
Oklahoma 1,210,728 6 8.76 Petroleum, natural gas, natural gas liquids, cement. 
Oregon 76, 516 40 .24 Sand and gravel, stone, cement, nickel. 
Pennsylvania 1,281,485 5 8.82 Coal, cement, stone, sand and gravel. 
Rhode Island 4,291 49 .01 Sand and gravel, stone, gem stones. 
South Carolina 82,318 89 -26 Cement, stone, sand and gravel, clays. 
South Dakota 65,200 42 .20 Gold, sand and gravel, stone, cement. 
Tennessee 269, 814 26 -84 Coal, stone, cement, zinc. 
T 7,211,551 1 22.88 Petroleum, natural gas, natural gas liquids, cement. 
Utah-...i-:.. o 42 , 809 16 1.68 Copper, petroleum, coal, gold. 
Vermont.......... 84,868 44 .11 Stone, sand and gravel, asbestos, talc. 
Virginia 489,791 17 1.52 Coal, stone, cement, sand and gravel. 
Washington 109, 806 35 34 Cement, sand and gravel, stone, coal. 
West Virginia 1,430,632 4 4.44 Coal, natural gas, stone, cement. 
Wisconsin 89,853 88 .28 Sand and gravel, stone, iron ore, cement. 
Wyoming 746, 743 11 2.32 Petroleum, sodium carbonate, natural gas, uranium. 

Total......- 32,217,000 ES 100.00 
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Table 5.—Value of mineral production per capita and per square mile, by State 


Value of mineral production 


Area 1970 
State (square) Population Total Per square mile Per capita 
miles) (thousands) (thousands) ——————————————- — TƏP 
(Thousands) Rank (Dollars) Rank 

Alabama 51,609 3,444 $371,241 $7,193 20 $108 20 
Alaska... 586 , 412 300 286,138 488 50 954 4 
Arizona 113,909 1,771 1,091, 004 9,578 14 616 7 
Arkansasss 53,104 1,923 241,179 4,542 29 125 18 
California 158,693 19,953 1,851, 365 11,666 12 93 25 
Colorado 104,247 2,207 425,841 4,085 32 193 14 
Connecticut 5,009 3,032 33,123 6,613 23 11 47 
elaware 2,057 548 2,871 1,396 42 5 49 
Florida. 58,560 6,789 424,287 1,245 19 62 31 
Georgia 58 , 876 4,590 258,041 4,383 30 56 33 
aeait. 6,450 769 28,074 4,353 81 87 37 
Mags 83, 557 713 106,206 1,271 44 149 17 
Illinois 56, 400 11,114 769 ,737 13,648 9 69 28 
Indiana 36,291 5,194 322 ,608 8,889 16 62 82 
I ene 56,290 2,824 134,496 2,389 36 48 35 
Kansas 82, 264 2,247 584,537 7,106 21 260 13 
Kentucky. ...........- 40,395 3,219 976,910 24,184 5 808 12 
Louisiana 48,523 3,641 5,411, 543 111,525 1 1,486 2 
Maine 33,215 992 22,92 690 49 28 41 
Maryland. ............ 10,577 3,922 115,501 10,920 13 29 40 
Massachusetts 8,257 5,689 52,428 6,350 27 9 48 
Michigan. ............- 58,216 8,875 694,767 11,934 11 78 27 
Minnesota 84, 068 8,805 659 , 669 7,847 17 173 15 
Mississippi- ii 47, 716 2,217 260,681 5,463 28 118 19 
Missouri 69, 686 4,677 451,817 6,484 24 97 24 
Montana. ..........-.- 147,138 694 307,676 2,091 88 443 10 
Nebraska 77,227 1,483 73, 675 954 46 50 34 
Nevada. _ ͤ 110,540 489 181,702 1,644 89 372 11 
New Hampshire 9,304 738 10,111 1,087 45 14 46 
New Jersey 7,886 7,168 113,760 14,518 8 16 45 
New Mexico 121,666 1,016 1,097,292 9,019 15 1,080 8 
New York............. 49,576 18,237 320 , 453 6,464 25 44 
North Carolina 52,586 5,082 116,323 2,212 87 28 42 
North Dakota. ........ 70,665 618 98,086 1,388 48 159 16 
Ohio eects 41 ,222 10,652 724,748 17,682 6 68 80 
Oklahoma............- 69,919 2,559 1,210,728 17,316 7 473 9 
Oregon 96,981 2,091 76, 516 789 48 37 86 
Pennsylvania 45,333 11,794 1,231,485 27,165 3 104 22 
Rhode Island _ ___ ` 1,214 947 4,291 3,585 34 5 50 
South Carolina 31,055 2,591 82,313 2,651 85 32 39 
South Dakota 77,047 666 65,200 846 4T 98 23 
Tennesse 42,244 3,924 269, 814 6,387 22 69 29 
Texas 267,338 11,197 7,211,551 26,975 4 644 6 
TTT 84,916 1,059 542,809 6,392 26 518 8 
Vermont 9,609 444 34, 868 3,629 33 79 26 
Virginia 40,817 4,648 489, 791 12,000 10 105 21 
Washington C 68,192 3,409 109, 806 1,610 40 32 38 
West Virginia 24,181 1,744 1,430, 632 59, 163 2 820 5 
Wisconsin 56,154 4,418 89,353 1,591 41 20 43 
Wyoming 97,914 332 746,743 7,627 18 2,249 1 


Total- ciiis 3,615,055 202,455 32,217,000 8,912 zs 159 m 
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Table 7.—Mineral production 1 in the Canal Zone and islands administered 
by the United States 


1969 1970 1971 1972 
Area and mineral —  —A  —  c— V —ͤ—6—d n Q —À v<  vÜ—-.Ñu 
Quantity Value Quantity Value Quantity Value Quantity Value 
(thou- (thou- (thou- (thou- 
sands) sands) sands) sands) 
American Samoa: 
Pumice__thousand short tons 2 $5 2 $6 10 $35 He as 
Sand and gravel........ do.... 7 7 26 25 iia p ee -— 
Stone do- 54 108 49 69 33 30 49 414 
Pr / ( Sees XX 120 XX 100 XX 65 XX 414 
Canal Zone: 
Sand and gravel 
thousand short tons 60 97 60 97 E css is i 
Stone do- 74 231 85 265 Ge E Ee E 
r! XX 328 XX 362 XX "t XX Sé 
Guam: Stone. thousand short tons 654 1,399 636 1,289 718 1, 705 831 1.983 
Virgin Islands: Stone do- 411 1,682 514 2,226 r 543 W 726 2,255 


Wake: Stone do- 9 45 4 18 r3 16 ES is 
r Revised. W Withheld to avoid disclosing individual company confidential data. XX Not applicable. 


1 production as measured by mine shipments, sales, or marketable production (including consumption by 
producers). 


Table 8.—Mineral production 1 in the Commonwealth of Puerto Rico 


1969 1970 1971 1972 

Mineral > —OTFT—— ——n Yn— — ——— — ——əƏNn— 

Quantity Value Quantity Value Quantity Value Quantity Value 

(thou- (thou- (thou- (thou- 

sands) sands) sands) sands) 
Cement. thousand short tons.. 1,681 $27,920 1,778 $29,515 2,001 $38,418 1,946 $31,756 
SC eee che do.... 438 454 429 486 942 358 861 382 
Ens ñ5k3⸗ do- 41 1,505 41 w 44 W 42 1,776 
Balb. cuu e coena do- 32 395 32 395 29 570 29 580 
Sand and eravel ---- do.... 9,482 23,296 11,506 28,001 12,998 34,980 7,478 21, 237 
Stone do.... 6,985 13,550 7,296 18,947 12, 130 29,847 13,504 32,798 
Ke ME XX 67,120 XX 272,344 XX ir 104,168 XX 88,524 


r Revised. W Withheld to avoid disclosing individual company confidential data. XX Not applicable. 
cae as measured by mine shipments, sales, or marketable production (including consumption by 
producers). 


2 Total does not include value of items withheld. 
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Table 9.—U.S. exports of principal minerals and products 


1971 1972 
Mineral —  —o=2 < —ä—ä—ä—äſ '. T n 
Quantity Value Quantity Value 
(thousands) (thousands) 
Metals: 
Aluminum: 
Ingots, slabs, crude. ........... short tons. . 112,295 $58,040 108,319 $51,879 
Nioid MN do.... 30,675 9,995 66,039 21,072 
Plates, sheets, bars, ete do.... 1141, 133 r 111,827 144,987 115,279 
Castings and forgings. .............. do.... 3,561 8,245 4,467 11,681 
Aluminum sulfate____---.-------------- do.... 16,840 568 4,968 
Other aluminum compounds. ............ do.... 71,142,980 r 96,885 942,084 83,490 
Antimony: Metals and alloys crude....... do.... 1 „023 761 121 85 
Bauxite, including bauxite concentrates 
thousand long tons 34 1. 529 29 1,299 
Beryllium __....--..----------------- pounds. . 41,114 1,051 95,492 839 
Bismuth: Metals and alloy sss do 71,187 199 264, 276 493 
Cadmium thousand pounds 66 172 1,017 2,363 
Chrome: I 
Ore and concentrates 
xports______ thousand short tons 35 2,094 20 824 
Reex ports do- 145 6,081 57 1,946 
Ferrochrome do 9 8,620 13 4,942 
Cobalt. 22220 Juco te ees thousand pounds. S 1,212 2,108 2,597 5,005 
oe metals, alloys and other forms. do- 21 588 29 453 
opper: 
Ore, concentrate, composition metal and un- 
refined (copper content short tons 36,824 30,672 35,562 26,548 
Refined copper and semimanufactures _ 465 — 215,705 261,303 215,591 278 , 059 
Other copper manufactures__________ do- 7,746 9,145 6,299 7,400 
Copper sulfate or blue vitriol . do- 2,815 2,078 2,646 1,767 
Copper base alloy do.... r97, '975 r 106,840 90, 377 105, 586 
Ferroalloys: 
Fertroeileon do. 25,506 5,608 7.367 2,196 
és ee F do- 35,111 1.419 1.179 111 
old: 
Ore and base bullton. troy ounces 577, 502 23,470 265,788 14,531 
Bullion, refined do.... 761,302 27,779 1,206,386 48,522 
Iron dre 8 thousand long tons 3,061 38,147 2, 095 26,776 
Iron and steel: 
Pig renn sau short tons 34,164 2,352 15,018 931 
Iron and steel products (major): 
Semimanufactures do.... 72,505,864 r 405,533 2,309, 583 400,820 
Manufactured steel mill products. do. ... 71,020,206 538,994 1,236,897 605,600 
Iron and steel scrap: Ferrous scrap, including 
P rerolling materials. _ thousand short tons 6,653 222,222 7,683 252,617 
Lead: 
Pigs, bars, a nodes short tons 5,925 3,889 8,376 4,500 
EE do.... r 17,091 r 2,268 35,233 4,264 
Magnesium: Metal and alloys and semimanu- 
factured forms, per... do.... 24,311 15,692 17,556 11,702 
Manganese: 
re and concentrate do.... 55,413 2,683 25,108 3,137 
Ferromanganese...................- do.... 4,526 1,205 6,842 1,512 
Mercury: 
Exports-.---------------- 76-pound flasks- . 1,232 2,789 400 129 
Reex ports do.... Wë d 563 121 
Molybdenum: 
Ore and concentrates (molybdenum content) 
thousand pounds 46,284 79,111 45, 362 73, 039 
Metals and alloys, crude and scrap. -- do 222 227 89 199 
NN Sem Ue eee ee do- 140 1.212 173 1,551 
Semifabricated forms, n.e.. e do- 623 1,195 181 987 
NEE eeh do 41 170 50 192 
N: F em do- 1,355 1,978 509 1,163 
ickel 
Alloys and scrap (including Monel metal), 
ingots, bars, sheets, eta short tons 18,923 48,503 16,694 42,677 
Catalysts. ---------------------- do- 3,740 10,018 2,578 6,794 
Nickel-chrome electric resistance wire do 643 3,269 553 2,638 
B GER forms, n.e.c. e do.... 2,887 12,780 1,851 11,659 
atinum: 


Ore, concentrate, metal and alloys in ingots, 

bars, sheets, anodes, and other forms, in- 

cluding scrap. zzz troy ounces.. 320, 842 29 , 432 417 , 037 44 ,256 
Palladium, rhodium, iridium, osmiridium, 

ruthenium, and osmium (metal and alloys 

including scrap) 3% do.... 83,768 4,021 121,949 7,511 
Platinum-group manufactures, except jewelry NA 4,769 NA 4, ,255 


See footnotes at end of table. 
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Table 9.—U.S. exports of principal minerals and products—Continued 


1971 1972 
SC “Quantity — Value — Quantity Value — 
n alue uan alue 
(thousands) (thousands) 
Metals—Continued 
Rare-earth elements: 
Cerium ore, metal, alloys and lighter flints 
pounds 60,044 $164 202 ,206 $610 
Silver: 
Ore, concentrates, waste and sweepings 
thousand troy ounces-- 8,728 6,164 2,964 4,899 
Bullion, refined. ................... do.... 8,496 13,684 26,693 44,861 
Tantalum: 
Ore, metal, and other forms 
thousand pounds. . 242 2,611 162 2,908 
i Forts do- 85 2,519 171 3 572 
in: 
Ingots, pigs, bars, ete.: 
Exports. ------------------ long tons 1.821 6, 648 857 2,915 
Reexports. ..................-- do- 441 1,620 277 1,055 
Tin serap and other tin-bearing material 
except tinplate scra pz do- 2, 605 1,780 8,548 3,392 
Titanium: 
Ore and concentrate short tons 1.760 299 1,802 894 
Sponge (including iodide titanium and scrap) 
do. 1,711 1,189 3,510 2,165 
Intermediate mill shapes and mill products, 
a T S ceo reece cece do. 430 4,788 562 6,265 
Dioxide and pigments. .............. do.... 26,759 9,378 10,384 4,882 
Tungsten: Ore and concentrates: 
Exports thousand pounds 2,006 7,323 95 211 
Reexports. ------------------------ do. 1 1 E EP 
Vanadium ore and concentrate, pentoxide, etc. 
25 (vanadium eon tent do- 520 1,834 851 756 
ine: 
Slabs, pigs, or blocka short tons. . 18,346 2,337 4,324 714 
Sheets, plates, strips, or other forms, n. e. c 
do 1.686 1,486 2,419 2,188 
Sera zinc content). .............. do.... 2,000 504 1,446 481 
fabricated forms, n.e.c.........- do 6,042 2,709 6,052 8,076 
Zirconium: 
Ore and concentrate do 9,429 802 17,360 940 
Metals and alloys and other forms. pounds — 1,125,242 13,054 1,814,219 11,509 
Nonmetals: 
Abrasives: 
Dust and powder of precious or semiprecious 
stones, including diamond dust and powder 
thousand carats. . 7,506 18,726 8,263 21,986 
Crushing bort. do.... 20 94 55 805 
Industrial diamond do 415 1,831 484 1,889 
Diamond grinding wheels do. 526 2,932 554 8,078 
Other natural and artificial, metallic abrasives 
and produeteest deed NA 87,102 NA 86,956 
‘Asbestos, unmanufactured: 
Exports Kaka sa naqa PEE short tons 52,202 7,571 51,792 7,621 
e 2 25-222243 050. o2 do.... 1,476 292 6,832 1,430 
Boron: Boric acid, borates, crude and refined 
do- 202, 496 24,411 189,778 22, 530 
aoe MOD ee oe eee ;;m0 do 1109, 566 r 9,468 100,889 8,712 
ays: 
Kaolin or china ela do 673 ,083 26,125 667 ,519 26,332 
Fiteclay. — ⅛ðĩv ĩ gs se do 161,934 8,566 124,307 2,905 
Other clays........................ do.... 1,137,723 85,638 1,053,892 86,979 
Fluorspar EE do 12,491 525 2,764 184 
Graphite JJ ͤ HR RR do- 5,733 680 7,289 888 
m: 
Crude, crushed or calcined 
thousand short tons r 49 2,818 51 2,582 
Manufactures, n.e ea NA 1,896 NA 2,694 
Kyanite and allied minerals_________ short tons 31,554 2,097 73,911 3,737 
E, soso ³ »ͤ ⁵⁰⁰⁰ 8 do.... 65,862 1,971 37,659 1,242 
Mica sheet, waste and scrap and ground. pounds 14, 383, 388 1,209 13,957, 313 1,842 
Mica, manufactured do.... 798,956 2,559 1, 001 , 639 2,910 
Mineral-earth pigments: Iron oxide, natural and 
manufactured. .................. short tons r 10,545 r 5,812 8,194 5,087 
Nitrogen compounds (major) 
thousand short tons 3,126 141,381 4,004 222 , 441 
Phosphate rock. ......................- do- 12,687 94,816 13,992 107,488 


See footnotes at end of table. 
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Table 9.—U.S. exports of principal minerals and products—Continued 
1971 1972 
Mineral Quam m Q = 
tity ue uantity ue 
(thousands thousands) 
Nonmetals—Continued 
Phosphatic fertilizers (superphosphates 
thousand short tons r 748 r $30,891 967 352, 465 
Pigments and compounds (lead and zinc): 
pig ment short tons 1,955 833 1,867 818 
Ë inc pigments. ....................- do.... 7,229 2,864 7,567 2,764 
0 : 
i do.... 1,082,948 35,828 1,858,471 45 ,858 
Chemical... red 8 do. r 33,177 r 6,765 81,435 6,890 
Quartz, natural, quartzite, cryolite and chiolite 
SCH do.... 431 54 677 130 
alt: 
Crude and refined... thousand short tons 670 4,182 869 5,544 
Shipments to noncontiguous Territories 
do 19 1,898 21 2,808 
Sodium and sodium compounds: 
Sodium sulfate. .................... do- 66 1,825 29 926 
Š Sodium carbonate. ................. do- 437 15, 400 480 18,914 
tone: 
Dolomite, block. ................... do- 87 1,639 77 1,025 
Limestone, crushed, ground, broken do r 1, 823 r 8,752 1,730 3,802 
Marble and other buf dine and monumental 
thousand cubic feet. NA 905 NA 755 
Stone, erushed, ground, broken 
thousand short tons 585 3,871 1,035 4,298 
Su Manufactures of etone ------------------ NA 1,322 NA 1,227 
ulfur: 
Güde thousand long tons 1.532 27 , 844 1,847 32, 409 
Crushed, ground, flowers off do.... 4 1,019 5 1,278 
ane crude and Sround. short tons.. 135,881 4,844 171,007 5,791 
° Carbon black........-......- thousand pounds 163,246 20,425 111,328 14,924 
oal: 
Anthracite. . ......... thousand short tons 671 10,104 748 10,922 
Bituminous.......................- do- 56,633 891,484 55,960 971,232 
Brians“. en. Ne 12 ; 75 ,28 
%.... 886 50 44,819 1,282 80,720 
Natural gas thousand cubic: feet.. 84, 196, 444 88,480 89,499,088 42,176 
Petroleum 
Le a EE thousand barrels. . 503 1,563 192 565 
Gasoline do- 1.783 15,259 498 4,896 
4%%%‚ͤ GT.. 8 do 211 898 258 8,055 
Nhl 8 do- 1.593 16,401 1,488 84,242 
Kerosine. ......................... do.... 172 1,35 84 778 
Distillate oil do- 2,869 12,828 755 8,055 
Residual oil........................ do- 13,162 40,991 11,576 84,349 
Lubricating oll! do 15,218 , 082 12,149 169,424 
RT cioscu cerei er do.... 304 8,449 804 „572 
Liquefied petroleum gases do 9,379 29, 235 11.475 46,581 
boo K aD E do- 1.638 36,017 1.105 25, 840 
SG ³o» Sele qb do 26,828 106,594 80,667 111,950 
Petrochemical feedstocks. ........... do.... 5,243 27, 555 4, 605 28,414 
Miscellaneous do- 1,006 20,182 1,042 17,078 
Total cl. siz; eect eae ote ee XX 74,857,478 XX 4,648,087 
r Revised. NA Not available XX Not applicable. 
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Table 10.—U.S. imports for consumption of principal minerals and products 


1971 1972 
Mineral — O o s — — — 
Quantity Value Quantity Value 
(thousands) (thousands) 
Metals: 
Aluminum 
Metal................ short tons 554,208 $257 , 478 661,042 $804,536 
Serap--------------------- do.... 62, , 840 r 22,004 52,301 17,747 
Plates, sheets, bars, ete do.... 70, 944 45,702 78,951 50,209 
Aluminum oxide (alumina). do r 2,410,191 r 141, 904 2,849, 995 173,418 
Antimony: 
Ore (antimony content) ..... do- 9,619 8,787 17,212 9,437 
Needle or liquated.......... do.... 82 41 78 75 
Metal ( do- 1,638 1,914 2,302 2,092 
Oxide Aten: m as ee eee LL do. 2,791 4,317 5,032 5,766 
Arsenic: White (As: O; content) . do r 17,306 2,187 13,613 1,956 
Bauxite: Crude. -thousand long tons 12,326 153,639 11,428 151,012 
Beryllium ore short tons 4,026 1,475 8,845 1,101 
Bismuth..................-- pounds 848, 708 4,050 1,562 ,984 5,285 
Boron carbide... ............... do 18,298 56 11,622 61 
Cadmium: 
Metal thousand pounds 3,499 6,264 2,422 4,886 
Flue dust (cadmium content) - do 1,112 1,118 741 685 
Calcium: 
Metal- `- steiere er pounds 48,391 30 248, 080 184 
Chlorid short tons. . 13,019 544 6,128 225 
Chromate: 
Ore and concentrates (Cr: O; content) 
thousand short tons 590 r 81,873 501 27,627 
Ferrochrome. .............. do- 54 22, 697 90 84,588 
E le ores do.... 2 2,966 2 8,791 
Cobalt: 
Metall thousand pounds 10,381 r 22,377 13,082 80,650 
Oxide (gross weight) do- 726 1,426 1,134 2,880 
Salts and compounds (gross weight) 
do.... 40 27 82 44 
Columbium ore do.... 8,054 2,222 3,227 1,927 
Copper: (c opper content) 
Ore and concentrates. . short tons 5,547 4,091 80,740 81,055 
Regulus, black, coarse_______ do- 119 220 1,453 1,134 
Unrefined, black, blister do.... 153,625 144,395 71,162 72,514 
Refined in ingots, ete _ ` ` do 163, 988 r 165, 300 175, 703 172,772 
Old and serap_---. do. 7,459 6,679 10,787 9,766 
Ferroalloys: Ferrosilicon (silicon content) 
Gold do r 12,683 r 5, 750 23,154 8,815 
old: 
Ore and base bullion__troy ounces. . 191,470 1,264 265,453 14,023 
Bullion_____________ do- 7,009,241 216,683 5,860,749 348,666 
Iron ore thousand long tons.. 40,124 450,644 35,761 415,934 
Iron and steel: 
Pig iron- ------------- short tons 806,320 16,964 636,932 88,518 
Iron and steel products (major): 
Iron products............ do.... 37,519 13,964 41, 428 18, 158 
Steel products. .......... do.... r 18, 706, 757 r 2,788,825 18,117,041 2,965,950 
!( ²˙¹ Se ee do- 263, 192 10, 718 295, 000 14,304 
Pin plate do- 20, 239 546 17,040 437 
ad: 
Ore, flue dust, matte (lead content) 
do- 88, 184 19 ,862 51, 642 10,554 
Base bullion (lead content). do- 41 16 895 288 
Pigs and bars (lead content) do 192,570 48,021 245,598 64,096 
Reclaimed scrap, etc. (lead content) : 
do.... 2,518 579 1,753 450 
Sheet, pipe and shot. do.... 287 86 142 52 
Magnesium: 
Metallic and scrap.......... do. 8,442 1,683 4,298 1,990 
Alloys (magnesium content) do.... 99 286 168 464 
Sheets, tubing, ribbons, wire and 
other forms (magnesium content) 
do.... 130 897 18 108 
Manganese: 
re (85% or more manganese). (man- 
ganese content do.... r 938,122 42,184 792,695 84,315 
Ferromanganese (manganese con- 
SONY) ¿zu eee as do 189,260 32,892 274,717 49 ,846 
Mercury: 
Compounds pounds 1,220 9 9,028 45 
Metal... de pound flasks _ . 28,449 8,165 28,834 6,211 


See footnotes at end of table. 
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Table 10.—U.S. imports for consumption of principal minerals and products—Continued 


1971 1972 
Mineral 
Quantity Value Quantity Value 
(t Bousanda) (thousands) 
Metals—Continued 
Minor metals: Selenium and salts 
pounds 409, 264 34, 134 448,964 $4,362 
Nickel: 
Pigs, ingots, shot, cathodes 
short tons 100, 531 269,931 125,864 800,825 
77 do- 1,836 1,896 2,3 5517 
Oxide___ ³˙·¹¹ . do.... 5,769 11,604 5,988 : 
Platinum group: 
Unwrought: 
Grains and nuggets (platinum) 
troy ounces. . 84,958 8,170 58,284 7,254 
Sponge (platinum) ` ` BR a r 329,967 r 86,882 350,143 42,622 
Sweepings, waste and scrap 
. do.... 75,081 7,477 75,210 7,600 
Iridium do.... 14,293 1,908 24, 827 4,088 
Palladium do- r 220, 883 r 7,919 289, 055 12,929 
Rhodium do- 33,764 5, 980 47,878 8,735 
Ruthenium............ do- 28 , 063 1,222 61,191 2,602 
Other platinum-group metals 
Oz 15,087 2,067 108,734 12,148 
Semimanufactured: 
latinum.............- do.... 105,806 11,475 207,960 22,869 
Palladium do- 442, 465 15,198 613,174 ,4 
Rhodium do 898 169 3, 426 548 
Other platinum-group metals 
do- 1,575 207 6,920 478 
Radium: Radioactive substitutes... ..... NA 5,671 NA 4,444 
arth elements: Ferrocerium and 
gone cerium alloys. ........ pounds 16,190 82 27 , 867 94 
ver: 
Ore and base bullion 
thousand troy ounces- - 33,452 45,008 83,768 49 ,979 
Bullion do 22,888 88,979 25,680 41,579 
N ore thousand pounds. 1,180 „332 1,229 2,6 
n: 
Ore (tin content) long tons 8,060 10,564 4,216 12,475 
ocks, pigs, grains, ete do- 46,940 164,403 52,451 195,421 
Dross, skimmings, scrap, residues 
and tin allo „ n. s. p.... do 4,125 1,385 1,804 2,140 
Tin foil, powder, flitters, ete NA r 4,472 NA 6,501 
Titanium: 
Ilmenite !. ............ short tons 878,049 10,459 895,218 14,237 
Rutile. ----------------- o. 215,109 28,155 195,068 21,783 
LEE pounds 6,594,448 6,355 8, 769, 356 8,041 
Ferrotitanium do 173 ,057 154 , 826 76 
Compounds and mixtures do- 86,230, 158 16,125 178,597,069 88,908 
Tungsten: (tungsten content) 
Ore and concentrates 
thousand pounds 418 1,038 5,789 12,189 
Met! use do- 17 117 61 342 
2i Other alloys. .............- do.... 129 1,804 644 2,902 
inc: 
Ore (zinc content) short tons 467,368 62,678 174,063 24,275 
poc pigs, and slabs. ....- do.... r 824,255 r 93,628 516, 643 176,707 
Sheets do.... 509 2817 485 810 
Old, Ve and skimmings. . do 1,967 287 2,882 2,170 
Ee 0---- 8,184 2,949 9,197 3,822 
Mar GE is. 8 NA 1,847 NA 2,040 
Zirconium: Ore, including zirconium sand 
do 96,387 8,656 67,587 8,291 
Nonmetals 
Abrasives: Diamond (industrial) 
thousand carats.. 12,910 46,028 15,184 52,619 
Asbestos.........--------- short tons 681,867 ,090 785,515 87,732 
Barite: 
Crude and ground do- 484, 762 4, 490 624, 634 5, 658 
Wither ite do- 511 311 169 
Chemicals do- 7,800 ,299 23 ,592 8,959 
ment do- r 3,088 44,848 4,894 71,530 
„ do- 58, 965 1,289 62,576 1,095 
Manufactured. ............ do- ,0 212 4,188 214 
Cryolite-..-------------------- do.... 23,127 5,056 25, 8,451 


See footnotes at end of table. 


. 118 


MINERALS YEARBOOK 1972 


Table 10.—U.S. imports for consumption of principal minerals and products—Continued 


Mineral 
Nonmetals—Continued 

Feldspar: Crude long tons 
Fluorspar..............-.- short tons 
Gem stones 

Diamond thousand carats.. 

Emerald do- 

Other- c a cuoco ELE ESU su 
Graphite short tons 


ypsum: 
Crude, ground, calcined 
thousand short tons 


Manufactures...................- 
Iodine, crude........ thousand pounds.. 
Rane short tons 

e: 

Hydrated. lou do- 

FFF oot Seed sess do.... 
Magnesium compounds: 

Crude magnesite....... short tons.. 

Lump, ound, caustic calcined 

magnes ia do- 


Refractory magnesia, dead-burned 
fused magnesite, E do- 


Uncut sheet and punch 
thousand pounds 


S AAA 8 
Manufactures. ............- do- 
Mineral-earth pigments: Iron oxide pig- 
ments: 
Natural. ............. short tons 
Synthetic do 
Ocher, crude and refined .do.... 


Siennas, crude and refined... do 
Umber, crude and refined do 
Vandyke brown...........- do- 
Nitrogen compounds (major), ineluding 
urea thousand short tons 
Phosphate, erude do- 
Phosphatic fertilizers do- 
Pigments and salts: 
Lead pigments and compounds 


short tons 

Zinc pigments and compounds 
0 
Potash`-....------------------- occ 


Pumice: 
Crude or unmanufactured. . do 
Wholly or partly manufactured 


Manufactures, n.s.p.Í ............. 
Quartz crystal (Brazillian pebble) 


pounds.. 
LTC ur s. ous ces thousand short tons 
Sand and gravel: 
Glass sand do.... 
Other sand and gravel. l do.... 
Sodium sulfate. ...............- do- 
Stone and Whiting 
Strontium: Mineral short tons 


Sulfur and pyrites: 
Sulfur ore and other forms n. e. s. 
thousand long tons 
ritten do 


Ace lené m n unds. . 
Gas black and carbon black" "do RON 


Bituminous, slack, culm and lignite 
short tons.. 


See footnotes at end of table. 


1971 


Value 
thousands) 


Quantity 


120 
1,072,405 


4,667 
851 


NA 

r 57,756 
6,096 
NA 
7.275 
1.343 


89,807 
202,477 


7 
11,518 


129 ,025 
49,781 


r 27,898 


r 20,918 
4,687 ,379 


8,883 
890,900 
NA 
752,001 


48 
667 
r 268 


NA 
45,505 


r 1,299 
285 
17,382 


6,125,541 
886,246 


111,036 


118,281 
6,972 


r 1,647 


4,187 
118,481 
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1972 
Quantity Value 
thousands) 
167 $23 
1,181,533 47,851 
5,506 626 ,679 
578 22,176 
NA 67,281 
64,185 8,847 
1,120 18,494 
NA ; 
6,207 10,184 
124 6 
87,468 724 
210,995 3,224 
10, 376 675 
133,734 9,695 
25,301 1,111 
1,494 1,162 
2,641 62 
5,644 8,188 
2,777 286 
34,274 7,602 
98 6 
1,272 196 
8,284 412 
621 77 
2,683 125 ,087 
57 544 
70 3,184 
26, 550 9,244 
25,934 6,891 
4,996,415 128,548 
9,094 149 
589, 758 1,351 
NA 24 
462,740 331 
: 11,979 
49 201 
712 1,178 
299 5,858 
NA 48,472 
80,677 830 
1,188 16,288 
125 472 
29 ,085 1,669 
6,022,118 1,581 
1,149,099 176 
47,098 691 
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Table 10.—U.S. imports for consumption of principal minerals and products—Continued 


1971 1972 
Mineral ee — 
Quantity Value Quantity Value 
(thousands) (thousands) 
Fuels—Continued 
Coal—Continued 
Briquetss short tons 4, 145 I $63 5,849 $96 
Coke mr las Sua do.... 173,914 5,038 185.023 4,649 
Natural eure gaa ; . methane, and mix l 
p thereof t housand cubic feet. 1,115,381, 461 312,067 1,307, 679,012 402,979 
rs 
Fertilizer grade........ short tons 293,810 14,988 807,233 16,951 
Poultry and stable grade do 2,473 154 8,258 222 
Petroleum: j 
Crude petroleum thousand barrels. . 670,972 1,687,279 896,991 2,869,176 
Distillat᷑e do- 86,108 103,227 107, 905 254, 529 
Residual. ................. do.... r 498,711 r 1,109,596 479 ,929 1,170,172 
Unfinished oilas S 4,801 292 1,812 i 
Gasoline do.... 853 1,684 1,744 8,780 
ü!!! . do.... r 57,204 r 182,912 65,674 228 ,084 
Motor fuels, n.e.s o. 1,127 8,538 171 669 
Keros ine do 211 779 270 1.299 
Lubricants. ..............- do- 14 593 702 987 
MAX. ¿uz susu Ed do.... 96 505 78 1,842 
Naphtha.................. do.... 69,066 169,273 86,279 213, 857 
Liquefied petroleum gases. do- 26,247 57, 208 32, 485 18,840 
Asphalt. 2 . coc do.... r 7,428 16,242 9,653 28 , 852 
Miscellaneous. do- 4,241 15, 088 10, 573 36, 810 
CCC XX 10, 481, 151 XX 12,459, 466 


r Revised. NA Not available. XX Not applicable. 
1 Includes titanium slag averaging about 70% TiO:. For detail see Titanium Chapter, table 9. 
2 Less than 14 unit. 
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Table 11.—Comparison of world and United States production of principal metals 


and minerals 


(Thousand short tons unless otherwise specified) 


1971 : 1972 » 
Mineral U.S.% U.S.% 
World U.S. of world World U.S. of world 
production 1 production proda production ! production produe: 
ion 
MINERAL FUELS 
cum black thousand pounds.. 6,276,475 3, 017, 135 48 6,581,354 3,201,109 49 
oa 
Bituminous 222222 2,241, 737 545,790 24 2,272,827 584,887 26 
Ligniie:.—.-. 2222202426 881,479 6,402 1 887,065 10,999 1 
Pennsylvania anthracite 198,653 8,727 4 195 ,933 7,106 4 
Coke (excluding breeze) : 
Gashouse 3_____.....-...-..--- 24,688 -- e 22, 972 Ge T 
Oven and beehive. ........... 372 ,979 57 , 436 15 374, 593 60,507 16 
Natural gas (marketable) 
million cubic feet.. 40,252,299 22,493,012 56 42,481,435 22,531,698 58 
!( ²⁰¹0AAAAA ⁰» . ets 89, 610 605 1 89,338 577 1 
Petroleum (erude) 
thousand barrels.. 17,674,726 8,453,914 20 18,588,783 3,455, 368 19 
NONMETALS 
Asbestos___. eee VE 3,951 131 3 4,083 132 8 
Bi ⁵ 4,231 825 20 4,260 906 21 
Cements nn 667 ,614 181,223 12 702,666 * 88,697 12 
China clay --------------------- 14,24 $4,885 34 15,224 $5,318 85 
Corundum----------------------- - e ae == 
Diamond thousand carats.. 41, 102 2c E 43,155 x ats 
Diatomite___. cct edu 1,712 535 31 727 576 83 
Feldspar_____ sce ese ecu sed 2,749 743 27 2,635 132 28 
Fluorspar......................- 5,244 272 5 5,150 250 b 
Graphite.. se Sed Sd 43 W NA 894 NA 
CC? A 58, 552 10,418 18 63,545 12,328 19 
Lime (gold or used by producers) 106,456 119,635 18 109,447 * 20,332 19 
Magnesite. .............-...-.-.. 97 W NA „76 w NA 
Mica (including scrap) 
thousand pounds 875,554 254,185 68 440,016 320,014 18 
Nitrogen, agricultural €... ........ 86,305 48,996 25 38, 49,169 24 
Phosphate rock 96,040 38,886 40 103,866 40,881 89 
Potash (KO equivalent). ......... 21,818 2,588 12 22,465 2,659 12 
Pumice: zc u L ¿T ceed. 17,417 3,401 20 17,660 8,819 22 
Pyrites thousand long tons 21,457 808 4 20,022 741 3 
GE 158 ,933 144, 106 28 162, 560 445,050 28 
Strontium- l.l l.l... 1 "s be 119 SCH EL 
Sulfur, elemental 
thousand long tons 22,722 8,620 38 25,795 9,218 86 
Tale, pyrophyllite, and soapstone.. 5,207 1,087 20 ,252 1,107 21 
Vermiculite 45 301 66 512 337 66 
METALS, MINE BASIS 
Antimony (content of ore and con- 

eentrate) short tons. . 70,891 1,025 1 75,085 489 1 
Arsenic, White 5 w NA 5 w NA 
Bauxite....... thousand long tons.. 62,506 51,988 8 64,844 81,812 8 
Beryllium concentrate. short tons 5,844 w NA 4,740 w NA 
Bismut thousand pounds 8,442 W NA 8,794 W NA 
Cadmium. ...............- do.... 34,241 97,930 23 36,599 ? 8,290 23 
Chromite---------------~--------- 6,908 te Se 6,840 Së ES 
Cobalt (contained)... ............ 24 w NA 2 w NA 
Columbium-tantalum concentrates 7 

thousand pounds 24,014 Za cM 34,953 EY m 
Copper (content of ore and concen- 

Tate) ee 6,653 10 1,522 23 7,314 101,665 23 
Gold... thousand troy ounces. . 46, 491 1,495 3 44,712 1,450 3 
Iron ore thousand long tons 766, 758 1 80,762 11 756, 488 11 75, 434 10 
Lead (content of ore and concen- 

Fat C 3,772 579 15 3,849 619 16 
Manganese ore (85% or more Mn). 23,170 (12) (12) 22,832 1 (12) 
Mercury .thousand 76-pound flasks. . 299 18 279 7 
Molybdenum (content of ore and 

concentrate). thousand pounds.. 170,840 109,592 64 175,250 112,132 64 
Nickel (content of ore and concen- 

Wale) ——— Ü— — 700 17 2 698 17 2 
Platinum group (Pt., Pd., etc.) 

thousand troy ounces. . 4,084 18 (12) 4,613 17 (12) 
Silver sace Serre eue rd do.... 298 , 783 41,564 14 301,291 37,283 13 
Tin (content of ore and concentrate) 
long tons.. 232,232 W NA 239, 602 WW NA 


See footnotes at end of table. 
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Table 11.—Comparison of world and United States production of principal metals 
and minerals—Continued 


(Thousand short tons unless otherwise specified) 


1971: 1972 » 
Mineral U.S.% U. S. 
World U.S. of world World U.S. of world 
production ! production produc- production! production produc- 
tion tion 
METALS, MINE BASIS—Continued 
Titanium concentrates: 
Ilmen ite 8,705 714 19 8,586 726 20 
Rutile7______ E 424 9 DM 857 se === 
Tungsten concentrate (contained 
tungsten)..... thousand pounds. . 80,744 6,900 9 84,798 8,150 10 
Vanadium (content of ore and con- 
centrate)........... short tons 18,571 5,252 28 19,949 4,887 24 
Zinc (content of ore and concen- 
trate).___ e adimi 6,155 491 8 6,158 478 8 
METALS, SMELTER BASIS 
Aluminum......................- 11,375 8,925 35 12,108 4,122 34 
Copper------------------------- 6,739 13 1,500 22 7,300 11,690 23 
Iron. pig.____ ` `... unn ces 473,914 81,382 17 498 , 754 88,864 18 
JFC j M 650 19 72 M 696 19 
Magnesium 256 123 48 256 121 47 
Selenium thousand pounds 2, 527 657 26 2,642 769 29 
Steel ingots and casting 639, 870 15 120, 443 19 691,551 15 138,241 19 
Tellurium thousand pounds 164 48 422 257 61 
Tin; cz; Ze 8 long tons 231, 901 16 4,000 2 236,185 16 4,000 2 
Uranium oxide CU sai 7 Gert tons 23 921 12, 273 51 27, 277 13,667 50 
Zine- beige Oo cues n Oc Qz Saa 5,175 766 15 5,615 633 11 


P Preliminary. r Revised. NA Not available. W Withheld to avoid disclosing individual company 
confidential data. 

1 Total is not strictly comparable with previous years because it does not represent total world production. 
Confidential U.S. data are excluded. These data include reported figures and reasonable estimates. In some 
instances where data were not available, no reasonable estimate could be made and none has been included 
except for gold, silver and pyrites. 

T ? Includes small quantities of lignite for People's Republic of China, and Pakistan, and anthracite for Colom- 
ia. 

3 Includes low- and medium-temperature and gashouse coke. 

4 Includes Puerto Rico. 

s Kaolin sold or used by producers. 

6 Year ended June 30 of year stated (United Nations). 

7 World total exclusive of the U.S.S.R. 

8 Dry bauxite equivalent of crude ore. 

9 Includes secondary. 

10 Recoverable. 

11 Includes byproduct ore. 

12 Less than 1⁄4 unit. 

13 Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores only, 
1 of scra ap was as follows: 1970—1,605,265; 1971—1,470,815; 1972—1,649,130. 

Lead refined from domestic and foreign ores, excludes lead refined from imported base bullion. 

e Data from N Iron and Steel Institute. Excludes production of castings by companies that do not 
produce steel ing 

16 Includes tin Ee of alloys made directly from ores. 
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Abrasive Materials 


By Robert G. Clarke 


The output of natural abrasives increased 
15% in quantity compared to that of 1971, 
and the value increased 12%, excluding the 
value of emery. Production of tripoli types 
increased 17% in quantity and 40% in 
value. Output of silica stone products in- 
creased 38% in quantity and 19% in value. 
The production of garnet was essentially 
unchanged in quantity but increased 1% 
in value. The production of emery in- 
creased 82% in quantity. 

The production of artificial abrasives in- 
creased in both quantity and value for all 
types. Production of aluminum oxide in- 
creased 23% in quantity and 17% in value. 
Production of silicon carbide increased 28% 
in quantity and 17% in value. Production 
of metallic abrasives increased 22% in quan- 
tity and 19% in value. The overall in- 
creases for artificial abrasives were 24% in 


quantity and 18% in value. 

Industrial diamond imports increased 
14% in value. Exports plus reexports of 
industrial diamond increased 18% in carat- 
age and 20% in value. 


FOREIGN TRADE 


Imports of abrasive materials reversed the 
decline that started in 1968 and were 20% 
more in value than in 1971. Exports plus 
reexports also increased. Net imports, the 
excess of imports over exports and reex- 
ports, were $15.5 million, a 132% increase 
over 1971 net imports. The domestic manu- 
facture of synthetic diamond and export 
trade in other industrial diamond had an 
important influence on the value of exports. 


1 Physical Division of Nonmetallic 


Minerals. 


scientist, 


Table 1.—Salient abrasive statistics in the United States 


Kind 1968 1969 1970 1971 1972 
Natural abrasives (domestic) sold or used by 
producers: 
ee 5chgocOsebelesved short tons.. 85,534 84,673 68,105 75,134 87,864 
Nuel come thousands $796 $734 $520 $569 $797 
Special silica-stone products 11. short tons 8,141 8,311 8,134 2,349 8,241 
alub pupu thousands 3629 3600 3665 3563 3670 
Gr 8 short tons 22, 136 20, 458 18, 837 18, 984 18,916 
CH (Ee thousands.. $1,922 $1,874 $1,936 $1,934 $1,957 
Emery ....................-.-.- Short tons W W 1. 586 8 
Iiir é thousands W W W W 
Artificial abrasives 2 short tons 567,814 608,622 561,107 472,299 584,680 
Values Sr zs anl oe eae thousands. $86,316 $92,589 385,772 $79,027 $92,958 
Foreign trade (natural and artificial abrasives): 
Exports (value)) do. $60,266 $70,687 $64,338 360, 685 $64,219 
Reexports (value)) do.... $19,807 820,373 $28,085 $21,711 26,746 
Imports for consumption (value)) do.... $103,150 $100,748 396,467 $89,085 $106,512 


W Withheld to avoid disclosing individual company confidential data. 
1 Includes grinding pebbles, grindstones, oilstones, tube-mill liners, and whetstones. : . 
2 Production of silicon carbide and aluminum oxide (United States and Canada); shipments of metallic 


abrasives (United States). 
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Table 2.—U.S. exports of abrasive materials, by kind 
(Thousands) 


1971 1972 


Kind DEE EE 
Quantity Value Quantity Value 


NATURAL ABRASIVES 
Dust and powder of natural and synthetic precious or semi- 


precious stones, including diamond dust and powder_carats_ _ 7,506 $18,726 8,263 $21,986 
Crushing bort, except dust and powder do.... 20 94 55 305 
Industrial diamond. ...............................- do.... 415 1,881 484 1,899 
Emery, natural corundum, and other natural abrasives, n.e.c 
pounds.. 20,888 2,368 21,850 2,797 
MANUFACTURED ABRASIVES 
Artificial corundum (fused aluminum oxide) ........... do 31, 655 6,792 86,386 1,251 
Silicon carbide, crude or in grains do.... 18,592 2,414 10,014 2,194 
Carbide abrasives, ne. do.... 2,788 6,624 1,963 4,157 
Grinding and polishing wheels and stones: 
TR EE Eon - 526 2,982 554 8,078 
EC EE ds 2, 520 740 2,185 702 
Pal ening stones, whetstones, oilstones, hones, and sl similar 
"ing. EE Dil 8 do 640 901 878 981 
Wheels and stones, n.e.C.-.---------------------- do.... 4,576 8,058 4,361 8,288 
Abrasive paper and cloth, coated with natural or artificial 
abrasive materials reams.. 281 7,058 322 8,240 
Coated abrasives, n.e.cgk e NA 2,147 NA 2,896 
Total: ru )...... ðè K XX 60, 685 XX 64,219 


NA Not available, XX Not applicable. 


Table 8.—U.S. reexports of abrasive materials, by kind 
(Thousands) 


1971 1972 
Kind GE, ee 
Quantity Value Quantity Value 


NATURAL ABRASIVES 
Dust and powder of natural and synthetic precious or semi- 


precious stones, including diamond dust and powder_carats_ _ 892 $1,038 836 $790 
Crushing bort except dust and powder do.... 848 2,181 829 1,925 
Industrial diamond. ................................ do.... 2,610 18, 861 8,852 28,867 

Emery, natural corundum, and other natural abrasives, n.e.c 
pounds.. 244 59 295 60 


MANUFACTURED ABRASIVES 
Grinding KE polishing wheels and stones: 


ãöüũũ ð y carats.. 4 89 1 10 

Whose and stones, n.e. Ge pounds 6 7 35 40 
Abrasive paper and cloth, coated with natural or artificial 

abrasive materials reams.. 1 8 5 87 

Coated abrasives, n. e. NA 28 NA 17 

Otel EE xx 21,711 xx 26,746 


NA Not available. XX Not applicable. 
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Table 4.—U.S. imports for consumption of abrasive materials (natural and artificial), 
by kind 
(Thousands) 
1971 1972 
Kind — ET 
Quantity Value Quantity Value 
Corundum, erude . LLL ee short tons Sep Sa (1) $2 
Emery, flint, rottenstone, and tripoli, crude or erushed do 8 $276 4 222 
Silicon carbide, crude. ............. 2... 2. cL c... do.... 99 13,958 105 15,053 
Aluminum oxide, crude______.___._____._._______._. do.... 126 18,166 178 22,808 
Other crude artificial abrasiv es do.... 1 133 (1) 10 
Abrasives, ground, grains, pulverized or refined: 
Silicon carbide. -ooo aa do- 2 635 2 906 
Aluminum oxid do 5 1,440 7 2,154 
amay corundum, flint, garnet, and other, oer 
cial abrasives_ ....... ae (1) 52 1 188 
Papers, cloths, and other materials wholly or partly coated 
with natural or artificial abrasives s.. (2) 6,191 0 9,944 
Hones, whetstones, oilstones, and polishing stones number 407 86 380 109 
Abrasive wheels and millstones: 
Burrstones, manufactured or bound up into millstones 
short tons. . 4 (1) (1) 11 
Solid natural stone wheels number ( 3 1 10 
Diamond d „„ do 59 371 53 562 
G̃§ĩ500 ] ð .⅛ ...:... 8 (2 1,136 (?) 1,789 
Articles not especially provided for: 
Emery or garnet, (2) 19 (2) 24 
Natural corundum or artificial abrasive materials. (2) 206 (2) 183 
Other ia ie hd ee 8 (2) 154 (2) 133 
Diamond: 
Diamond dis number 12 236 9 188 
Crushing bor carats __ 299 777 590 1,385 
Other industrial diamond do- 3, 972 23,472 4, 506 27,843 
Miners’ diamond do.... 913 ,6 1,024 4,712 
Dust and powder................-.............- do 7, 726 17,121 9,014 19,179 
J ͥͥͥ ³Üo’q AA 8 XX 89, 085 XX 106, 512 
XX Not applicable. 
1 Less than 14 unit. 
2 Quantity not reported. 
TRIPOLI 


Although they differ in some respects, 
fine-grained, porous, silica materials are 
discussed as a group because they have 
similar properties and end uses, They in- 
clude tripoli from Arkansas, Missouri, and 
Oklahoma; amorphous or soft silica from 
Illinois; and rottenstone from Pennsylvania. 
Production of crude tripoli (table 1) in- 
creased 17% in quantity and 40% in value. 
Finished material (table 5) for abrasive use 


was 63% of the total and material for filler 
use was 35%, compared with 67% and 31%, 
respectively, in 1971. 

Tripoli producers in 1972 were Malvern 
Minerals Co., Garland County, Ark., and 
The Carborundum Co., Newton County, 
Mo., and Ottawa County, Okla. The major 
use for tripoli was for abrasive applica- 
tions; it was also used as a filler. Amor- 
phous silica producers were Illinois Min- 


Table 5.—Processed tripoli 1 sold or used by producers in the United States, by use 2 


Use 1967 1968 1969 1970 1971 1972 
Abrasives short tons 44, 961 52, 837 50,337 41,703 44,899 41,321 
Value thousands 31,916 $2,201 $2,013 $1,583 $1,692 $1,918 
Flle. com short tons 11,240 13,418 14,352 18,093 20,457 25,978 
Value thousands $354 $388 38413 $545 $681 $847 
EE short tons 4,797 5, 203 5,487 1,134 1,327 1,584 
Value thousands $148 $149 $157 $28 $43 
Tot short tons 60, 998 71, 458 70, 176 60, 930 66, 683 74, 878 
Value?......... thousands.. $2,413 $2,737 $2,584 $2,156 32, 406 $2 , 807 


1 Includes amorphous silica and Pennsylvania rottenstone. 


3 Partly estimated. 


* Data may not add to totals shown because of independent rounding. 
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erals Co. and Tammsco, Inc., both in Alex- 
ander County, Ill. Rottenstone producers 
were Keystone Filler & Manufacturing Co. 
and Penn Paint & Filler Co. both in 
Lycoming County, Pa. Amorphous silica 
and rottenstone were also used for abra- 
sives and fillers. 

Hercules Minerals Corp., Pike County, 
Ark., a former tripoli producer, ceased 
operations in June. Penn Paint & Filler 
Co., Lycoming County, Pa. operated until 
june when Hurricane Agnes so badly dam- 
aged all installations that the company 
ceased operations. 


Prices quoted in Engineering and Min- 
ing Journal, December 1972, for tripoli and 
amorphous silica were as follows: 
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Tripoli, paper bags, carload lots, f.o.b., 
cents per pound: 


JJ ⁰y 1.30 
Rose and cream, Seneca, Mo., and 
Rogers, Ark.: 
Once ground. ___ 2.90 
Double ground 2.90 
Air e.... 8.15 
Amorphous silica, bags, f.o.b., dollars per ton: 
Illínois: 


Through 200 mesh, 90 to 95 percent 26 
Through 200 mesh, 96 to 99 percent. 27 
Through 325 mesh, 90 to 96 percent. 29 
Through 325 mesh, 96 to 98 percent: 
Through 825 mesh, 98 to 99.4 


Below 15 microns, 99 percent VS 

Below 10 microns, 99 percent 92 
Dierks, Ark.: 

200 mess 28 

325 meg 88 


SPECIAL SILICA STONE PRODUCTS 


Special silica stone products included the 
following: oilstones from Arkansas, whet- 
stones from Indiana, grindstones from Ohio, 
grinding pebbles and deburring media from 
Minnesota and Wisconsin, and tube-mill 
liners from Minnesota. Production increased 
38% in quantity and 19% in value. 

Novaculite for oilstones was produced by 
Arkansas Abrasives, Inc. Arkansas Oil- 
stones Co., Inc., John O. Glassford, Cleve 
Milroy, M. V. Smith, Hiram A. Smith 
Whetstone Co., and Norton Pike Division 
of Norton Co., all from operations in Gar- 
land County, Ark. Hindostan Whetstone 
Co. produced whetstone in Orleans County, 
Ind. Cleveland Quarries Co. produced grind- 
stones at its Amherst quarry, Amherst 
County, Ohio. Jasper Stone Co. produced 


both grinding pebbles and tube-mill liners 
from its quarry in Jasper County, Minn. 
Baraboo Quartzite Co., Inc., produced de- 
burring media at its quarry in Sauk County, 
Wis. 


Table 6.—Special silica-stone products 
sold or used in the United States 1 


Year Quantity Value 
(short tons) (thousands) 
/ eo sce, 3,141 $629 
Kr Ee 8,311 600 
9100) S 8,184 665 
EA EEN EE 2,349 563 
1912.55: 88 3,241 670 


1 Includes grinding pebbles, grindstones, oilstones, 
tube-mill liners, and whetstones. 


NATURAL SILICATE ABRASIVES 


Garnet.—Sales of domestic garnet were 
slightly less in quantity and slightly more 
in value. Producers finished their products 
by crushing, grinding, and screening to 
specified particle sizes and grits. There were 
four active producers—two in New York 
and two in Idaho. Barton Mines Corp., 
Warren County, N.Y., the largest producer, 
processed the garnet for use in coated 
abrasives, glass grinding and polishing, and 
metal lapping. Also in New York, Interpace 
Corp., Essex County, recovered garnet as a 


byproduct in the processing of wollastonite 
ore. Idaho Garnet Abrasive Co. and Emer- 
ald Creek Garnet Milling Co. produced 


Table 7.—Abrasive garnet sold or used 
by producers in the United States 


Year Quantity Value 

(short tons) (thousands) 
1968 ise 8 22,186 $1,922 
1060. a ons ss me 20,458 1,874 
1970.2: oem 8 18,887 1,986 
! A 18,984 1,984 
1978. 2: ye 2 uu ae 18,916 1,957 


ABRASIVE MATERIALS 


garnet from placer deposits in Benewah 
County, Idaho. The latter three producers 
reported use of garnet for various purposes: 
sandblasting, water filtration, nonskid 
paints, and miscellaneous abrasive appli- 
cations. 

Prices for New York garnet, f.0.b. North 
Creek, N.Y., 2,000-pound release, in 330- to 
370-pound containers, cents per pound, were 
as follows: 
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Untreated for manufacturing of coated abrasives: 


Grades 16 through 30666 18 
Grades 40 through 220o 20 
Grades 240 through 2800000 25 
Grades 320 through 600 22 
Untreated for 0 EEN and lapping: 

Mesh sizes 20 to 240 ee 17 
Mesh sizes 280 t to 360 NND ũ Ya 23 
Micron sizes 27 to 23333 26 
Micron sizes 20 to . 80 
Micron sizes 6 to 55555 

Micron sizes 4 to g—U 0˙“ .--.--- 89 


Prices for Idaho garnet, f.o.b. Seattle, group 
sizes, were 5.5 to 9 cents per pound. 


NATURAL ALUMINA ABRASIVES 


Corundum.—Commercial production of 
abrasive-grade corundum was last reported 
in the United States in 1918. In recent years, 
except in 1971, all of the corundum used 
by domestic industry was imported from 
Southern Rhodesia, but this trade was 
halted by the imposition of sanctions in 
1968 by the United Nations. À small quan- 
tity of crude corundum was imported from 
Kenya in 1971. Also in 1971, Bendix Abra- 
sives Division, Westfield Facility, of West- 


field, Mass., acquired 1,964 short tons of 
corundum in Government stockpiles after 
Congressional approval was granted. The 
Office of Emergency Preparedness in 1969 
had dropped corundum from the list of 
Strategic and critical materials for stock- 
piling. 

Corundum was crushed and classified to 
obtain a commercial product in a number 
of specified particle size ranges. Its use was 
chiefly for the grinding and finishing of 
optical lenses. 


Table 8.—Natural corundum: World production, by country 


(Short tons) 
Country 1 1970 1971 1972 v 

11J717õͤĩ ode ͥͥ ͥͥ ͥͥ ͥ ¹1ðw ⁰ꝑdꝑdy ͤ»ßd rd 88 45⁴ 345 422 
SE EE 66 e 70 e 70 
alagasy Republic „„ 2 r1 el 
Malawi: nu su t A Mace e e ee RE E (2) (2) NA 
os? 8 lll “ . d 272 r 266 324 
JGG wD uu VR DM MARS mts 8 7,200 7,200 7,700 
RK d DEE 7,994 r 7,882 8,517 

* Estimate. P Preliminary. r Revised. NA Not Available. 


1 In addition to the countries listed, Southern Rhodesia may have continued to produce natural corundum 
at a significant level (several thousand tons annually), but available information is inadequate to make reliable 


estimates of output levels. 
? Less than 14 unit. 


Emery.—Domestic production of emery in 
1972 was by two producers, De Luca Emery 
Mine, Inc, near Peekskil in Westchester 
County, N.Y., and Oregon Emery Co., near 
Sweethome in Linn County, Oreg. Data 
on value of production were withheld 
to avoid disclosing individual company con- 


INDUSTRIAL 


Domestic production of synthetic indus- 
trial diamond in 1972 was estimated to be 
15 million carats, up 2 million carats from 
1971. Secondary production comprising 
salvage from used diamond tools and from 


fidential data. The quantity of production, 
2,883 tons, was nearly double that of 1971. 
Emery use was mostly in aggregate for 
heavy-duty nonslip floors, pavements, and 
stair treads. A minor use was in coated 
abrasives and tumbling abrasives. 


DIAMOND 


wet and dry diamond-containing wastes 
was estimated to be 3 million carats. 

The Government stockpile inventory as 
of December 31, 1972, was up to the objec- 
tives of 23.7 million carats of crushing bort 
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and 20.0 million carats of stones. The ob- 
jective for small diamond dies was 25,000. 
Congressional approval was granted in 
August 1971 for the disposal of excesses. 
As of December 31, 1972, excesses amounted 
to 18.1 million carats of bort and 3.4 million 
carats of stones; 473 small diamond dies 
were excess. 

Exports and reexports of industrial dia- 
mond dust and powder, which included 
synthetics, were 8.6 million carats valued 
at $22.8 million. Crushing bort, except 
dust and powder, exported amounted to 
384,000 carats valued at $2.2 million. Ex- 
ports of stones were 4.3 million carats val- 
ued at $25.8 million. The total of exports 
and reexports of dust and powder, bort, 
and stones increased from 11.3 million 
carats in 1971 to 13.3 million carats, and 
the value increased from $42.2 million to 
$50.8 million. 

Imports of industrial diamond in 1972 
increased 17% in number of carats and 
14% in value from 1971. Shipments from 
Ireland were 7.5 million carats valued at 
$17.9 million, increases of 25% in quantity 
and 13% in value respectively in 1972 over 
the 1971 figures. The share of imports from 
Ireland was 49% of quantity and 34% of 
value. 


Table 9.—U.S. imports for consumption 
of industrial diamond 
(excluding diamond dies) 


(Thousand carats and thousand dollars) 


Year Quantity Value 
TOTO see 8 13,365 49,037 
Live ĩͤ K ⁵ 12, 910 46, 023 
1942 A Bes 15,134 52,619 


WORLD REVIEW 


Angola.—Diamond production from An- 
gola's sole producer in 1971, Companhia de 
Diamantes de Angola (DIAMANG), was 
2,413,000 carats. Exports were 2,340,087 
carats in 1971 but the total earnings to 
Angola decreased because gem-quality dia- 
mond was less and world prices for gem 
diamond were depressed.. The average 
value per carat decreased 30%. In 1971 DIA- 
MANG treated 4.14 million cubic meters of 
diamond-bearing material at an average 
grade of 0.58 carat per cubic meter. Plans 
by DIAMANG for 1972 were expected to 
yield the same production in carats but at 
a higher value because of increased world 
prices. 
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In 1972, the consortium formed by DIA- 
MANG and De Beers Consolidated Mines 
Ltd. of Kimberley, Republic of South 
Africa, known as Consorcio Mineiro de 
Diamantes, was active in exploration and 
development. The consortium was allowed 
to prospect 500,000 square kilometers 
(km2) in 1972, but its area will decrease 
to 30,000 km? by 1977. DIAMANG was as- 
signed an area of 50,000 km2. 

Areas assigned to other concessionaires 
ranged in size from 25,700 km? to 5,286 
km2. By size of concession, the concession- 
aires were Companhia de Diamantes do 
Oeste de Angola, Companhia Nacional de 
Diamantes, Companhia Ultramarina de Dia- 
mantes, and Companhia Internacional de 
Exploracáo de Diamantes. 

Australia.—No commercial quantities of 
diamond have been found in Australia to 
the present. However, in 1972 a kimber- 
litic eruption-type crater was located in 
northern New South Wales. Over A$500,000 
was allocated to explore an area of 1,500 to 
2,000 acres.? 

Belgium.—The Antwerp Diamond Co. 
announced formation of a venture with 
Almazjuvelirexport of the U.S.S.R. for ex- 
clusive world sales rights for all Russian 
diamonds. 

Botswana.—The Orapa diamond mine 
was officially opened on May 26, 1972, in a 
ceremony attended by the President of 
Botswana and the Chairman of the Board 
of De Beers. The mine actually went on- 
stream in June 1971; the open pit oper- 
ation processed 8,000 tons per day with an 
above-average caratage per ton. The value 
per ton processed is low because industrial 
diamonds are more than 50% by weight 
of the yield. The use of sophisticated con- 
centrating equipment, which includes a 
heavy-media cyclone plant and X-ray sepa- 
rators, was claimed to effect a nearly 100 
percent recovery of diamond.3 

Canada.—The Ontario Department of 
Mines and Northern Affairs recommended 
further exploration for diamond based on 
the demonstrated favorable environment in 
Northern Ontario.“ 

Central African Republic.—The Govern- 
ment established a National Diamond 
Agency in March 1972 to organize all dia- 


? Far Eastern. Economic Review. V. 77, No. 29, 


July 15, 1972, pp. 43-44. 
3 Engineering and. Mining Journal. V. 173, No. 


8, August 1972, p 
* Journal of Mines, ir and Fuels. V. 20, 


No. 5, May 1972, p. 


129 


ABRASIVE MATERIALS 


"run 24 UBY sso r 


————————'ÁO————— s r Tm uaa nU NE 


611 '61  vIO'G TZI'LT 9ZL‘L ut vcO'TI goot 816 858 28 909'P 2 88 eg 3988'l 069 LLL 663 Ie30,L 
tine iii ll ORO il l ULIS l a VR NUUAM RM ADR emt dM 
8T 81 os 9T 51 8 8 1 97 6 881 81 Sé 2 MN, 
ols PR 9L 6c I (1) os 6 9T6 qL 89 96 616 26 Trt 79 Ba . 997 
ud Sb Hi = m u m um 61 98 56 8 Ka ue Xe t 9'e"u 

N enn ue 
in uS n p Pü 8 081 6c 98 2 892 99 6 5 (1) Q TTT" ejonzoue A 
881 911 Sang WW Se 1. eS ET ae Sé Gin u $p ie pun Hi RAM RAO "Wssn 
918 Svs 907 T 22 89 PI 09 81 LIL S OO O07 E 989 923 88 a „„ 8 wop3uly paun 
281 STI 99 08 (x) (1) Se St 249 8T , GA 12 96 eT Ge 8 VVV an 
WG STI 86 866 699 1 898 091 98 tse L StI I LLL “¿hp TI 038 Lot 7614 v9 ^ Jo onqndesr oV ymos 
1 (1) 2 Se B * n um $T , (1) ae >. m S SS Ss ee uo ILF 
PPI OL 509 LC I (1) Y I 568 o 828 GL G T9V 06 63 98 DË —2— 22257 spus[19uj9N 
BUR Se QM m 7 JD Eé Se (1) (1) 121 y Se € Sé DEE E 314 T1 
989 I 808 808 1 6579 8 1 L6 9T 2915 1II 980 2 601 a = Ip TI ————— . . dusdet 
Al. 8 , 21. 8 L , Š 81 (1) 028 91 208 81 E b POT 829. 198481 
SST 9T 6989 280 ZI 126 69,90 889 JEPL ZZL PR VI d 81 i ne 9T F pus len 
ge RN "i SN Sp Ge Sé 2 LY I 50 2 — gy SE ee 3uoy 3uoH 
g OT 81 L 08 9 9 I 088 9L 959 46 L 2 Sé Ee 3 u u 
99 0€ 6 LÁ e u Se mi gy S 6c q ae ya a CFF 359M Augun 
$ Š ë I Ze OW 8 ë 018 8 1 DI Ge We T Fons SSS ss tee RO du 
Re p T6 8 E an q I 881 or 811 0 Sa dë Se E (əlllAgzze1g) o3uoO 
5 zr Së Se Se 7T "s am 961 9 092 eg -7 Se LI 88 77 9nqndeor of [e1)uo,) 
118 618 EFE 88 96 " 81 T6 LET 88 891 19 aa ER IP 6 JFC ap AU 
E 7 19 PS 11 6 (1) (1) v. V. 191. 89 + Gs 96 EE: 770-0 8 BLY 389A usnug 
861 OTT 86 TEF 11 G LG 01 ISI9 GLY T PFO V 186 68» 188 ZIT 29 B1noquiexn'[-uint3jogr 
pol m SÉ UU 68T 85 8T6 89 89 9 951 8 = + ae KO Vege DP n E Med erensny 

An Am Aan Kan Am Ain Am A414 
ənjea -ugend  en[peA  -usnb nea Genf ene wund ene -uende ene -uend  en[eA -wend en[eA -uen 
6L61 TL6T 861 TL6T 6461 TL6T Set TL6T 
Ah uno 


3snp pue 40 p HO 


(3esun *puouierp ,s1eAe13uo 
pus sz AIZ Jurpn[our) 
puoweip [elaysnpul 13430 


puourwrp ,s N 


(Sulysnio 10] 
914B}INs 2200 Jo sed) ug 
3utpn[out) 300 3utusni^) 


(srellop puesnou3 pue sje1e» puesnou [) 


Árjunoo Áq *puourerp [erxisnpur jo uorjdumsuoo 103 suodun :*$(1—'0I ALL 


130 MINERALS YEARBOOK, 1972 
Table 11.—Diamond (natural): World production by country 1 
(Thousand carats) 
1970 1971 1972 » 
Country — — — 
Gem Indus —-— Total Gem Indus- Total Gem Indus- Total 
trial trial trial 
Africa: 
Angola... 1,797 599 2,896 1,810 608 2,418 1,171 891 1,562 
Botswana...........- r 47 r 417 r4 740 822 360 2,043 2,408 
Central African 

Republic 313 169 482 288 149 487 846 178 524 
Ghana.............- 265 2,296 2,550 256 2,806 2,562 266 2,898 2,659 
Guinea e... 22 52 274 22 52 74 25 55 80 
Ivory Coast 85 128 218 180 196 826 181 199 e 330 

tho z 4 13 17 1 6 7 1 8 9 
Liberia 4577 4285 4 812 4 582 4277 4 809 582 278 e° 810 
Sierra Leone 32 728 1,282 1,955 715 1,220 1, 935 609 1,038 1,647 
South Africa, Re- 

public of: 

Premier mine 623 1,867 2,490 609 1,828 2,487 68 1,841 2,454 

Other De Beers 

Company *.... 2,615 2,140 4,755 2,162 1,769 3,931 2,291 1,874 4,165 

ther 520 347 867 398 265 668 466 810 Vue 

Total........- 8,768 4,864 8,112 3,169 3,862 7,081 3,370 4,025 7,895 
South-West Africa, 

Territory of 1,712 93 1,865 1,566 82 1,648 1,516 80 1,596 
Tanzania 359 349 708 419 418 837 365 865 s 780 
Zaire 1,649 12,488 14,087 1,250 11,270 12, 520 980 12,880 18,860 

Other areas: 

Brazil r 150 r 150 r 800 ® 150 r 150 r 800 155 155 810 
Guyana 24 37 61 19 29 48 20 29 49 
F 17 3 20 16 3 19 17 3 20 
Indonesia aa 1 6 20 12 3 15 12 15 
U.S. S. R. ss. 1,600 6,250 7,850 1,800 7,000 8,800 1,850 7,350 9,200 

Venezuela... r 181 r 378 r 509 114 385 4 141 815 45 
World total... 13,297 29,198 42,495 12,351 28,751 41,102 11,867 31,288 43, 155 

e Estimate. P Preliminary. r Revised 


1 Total (gem plus industrial) diamond SE 
be an estimate by footnote. In contrast, the 
represent Bureau of Mines estimates in 


the case of all countries except 


ut of each country is actually reported except where indicated to 
etailed separate reporting of gem diamond and industrial diamond 


Lesotho (all years), Liberia (1970 and 


1971) and Venezuela (all years) where sources give both total output and detail. The estimated distribution of 
total output between gem and industrial diamond is conjectural in the case of a number of countries, based on 


unofficial information of varying reliability. 
? Official estimate by Government of Guinea. 


exported. 
* Exports for year ended August 81 of that stated. 
$ Exports 


3 Exports of diamond originating in Lesotho; excludes stones imported for cutting and subsequently re- 


* All company output from the Republic of South Africa oe for that from the Premier mines; also excludes 


company output from the Territory of South-West Africa an 


mond activities to the benefit of the Cen- 
tral African Republic. 

Ghana.—In June 1972, the Government 
notified foreign mining companies of its 
intent to obtain a majority control of all 
mining ventures. The Consolidated African 
Selection Trust diamond mine at Akwatia 
was affected by the decree. 

India.—All production of diamond in 
India came from the Panna District of 
Madhya Pradesh State, under the direct 
control and supervision of the Government- 
owned National Mineral Development 
Corp. The 1972 output was 19,747 carats 
estimated to be 82% gem diamond and 
18% industrial. To sustain the indigenous 


from Botswana. 


diamond industry, India imported both gem 
and industrial diamond. 


Lesotho.—The Lesotho Department of 
Mines and Geology reported the value of 
diamond exports declined 8% in 1972 from 
that of 1971.5 London and Rhodesian Min- 
ing and Land Co. ceased prospecting oper- 
ations at Kao in Butha Buthe district, 
which it had began in 1969 after spending 
$1.25 million in prospecting. Rio Tinto-Zinc 
Corp pulled out of Letseng-La-Terai in the 
Mokhotlong district after spending $3.75 
million on prospecting. Newmont Mining 


5 Mineral Trade Notes. V. 70, No. 3, March 
1973, pp. 3—4. 


ABRASIVE MATERIALS 


Corp. began prospecting at Kao in late 1971, 
and its expenses to the end of 1972 were 
$1.9 million. 


The Government of Lesotho and the 
Embassy of the United States in Lesotho 
announced approval of a request to include 
Lesotho in an electronic photo survey by 
a U.S. Earth Resources Technology Satellite 
to be launched by the U.S. National Aero- 
nautics and Space Administration. The 
Satellite imagery will be supplemented by 
ground research of favorable areas for dia- 
mond deposits by the Lesotho Department 
of Mines and Geology. 

Sierra Leone.—The third largest diamond 
ever found, “Star of Sierra Leone,” 968.9 
carats, was removed from the vibrating 
grease belt in the separator plant of The 
National Diamond Mining Co., Ltd. (DI- 
MINCO) mine at Yengema on February 14, 
1972.5 DIMINCO operated at full capacity 
on its lease, which is in an alluvial area 
similar to that of many concessions oper- 
ated by thousands of unincorporated dig- 
gers. The life of the alluvial diggings was 
estimated to be 3 to 5 years. Hence, DI- 
MINCO conducted prospecting by drilling 
in its lease area for kimberlite. Diamond 
exports accounted for more than 60% of 
the value of exports from Sierra Leone. 
If the life of the alluvial diggings is as 
short as indicated, a vast change in the 
country’s economy will occur.? 

South Africa, Republic of.—Over 40% 
of the gem quality diamond output of the 
world in the last 5 years was credited to 
South Africa and South West Africa com- 
bined. The combined total was 20% of 
the total world natural diamond production 
—both gem and industrial. The DeBeers 
group produced 90% of the area output. 

U.S.S.R.—Synthetic diamonds were intro- 
duced to industry in the U.S.S.R. about 
1962. Currently out of every 100 carats of 
diamond used in Soviet industry, 85 carats 
are synthetic? Natural diamond mined in 
Siberia is equal in production to that of 
South Africa, according to a representative 
of V-O Almazjuvelirexport, the U.S.S.R. for- 
eign trade organization at a trade fair in 
Seattle.10 

Zaire.—Zaire maintained its position as 
the world’s leading source of industrial dia- 
mond. Production was limited because of 
competition from synthetic diamond.11 
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TECHNOLOGY 


A claim was made that the U.S.S.R. state 
standards were the first in the world for 
the strength of grains of polishing powders, 
for abrasive capacity, and for surface 
roughness of the finished work. These stand- 
ards, U.S.S.R. GOST 9206-70, applied to 
synthetic diamond powders.12 The Indus- 
trial Diamond Association of India in co- 
operation with the De Beers Industrial 
Diamond Division of the United Kingdom 
held a seminar, December 4—5, 1972, which 
included a number of foreign expert speak- 
ers. A claim for the U.S.S.R. was that syn- 
thetic diamond of ballas and carbonado 
type have been created. The claim was also 
made that "slavutich," a superhard mate- 
rial which is a formed or shaped sintered 
synthetic material, may be substituted for 
natural diamond stones. 

In the United States, it was claimed that 
sintered polycrystalline diamond can be 
preshaped to any form... . “points, wedges, 
plates, pierced parts and rollers . . . up 
to 20 carats."!3 In some applications, cubic 
boron nitride proved superior to.diamond.14 
Scientists at the General Electric Research 
and Development Center reported the de- 
velopment of cutting tool inserts fabricated 
from synthetic diamond and cubic boron 
nitride into polycrystalline compacts backed 
by cemented tungsten carbide.15 

An international file of abstracts relative 
to properties of diamond, hard materials, 
machines, and patents was published 
monthly.16 


6 Canadian Mining and Metallurgical Bulletin. 


Star of Sierra Leone. V. 65, No. 725, September 
1972, p. 57. 

7 Meisler S. Diamond Digging in Sierra Leone 
Is Dirty Business. Denver Post, Sept. 28, 1972, 
p. 47. 

8 Engineering and Mining Journal. Diamonds: 
One of South Africa’s Best Friends. V. 173, No. 
11, November 1972, pp. 184—185. 

9 Soviet Export. Synthetic Diamonds Spur Tech- 
nological Progress. V. 16. 4(70), 1972, pp. 2-15. 

10 Barnett, C. Soviet Diamonds Mined in Siberia 
Dazzle Onlookers at Trade Fair. J. of Commerce, 
v. 313, No. 22,762, Aug. 15, 1972, p. 3. 

" Putnam, J. J. Yesterdays Congo, Today's 
Zaire. National Geographic, v. 143, No. 3, March 
1973, p. 408. 

12 Chernyakhovsky, Y. A., and I. Y. Roshkov. 
Synthetic Diamonds Spur Technological Progress. 
Soviet Export, No. 16. 4(70), 1972, p. 5. 

13 American Metal Market. Industrial Diamond 
Association Discusses Broad Capabilities of New 
Shaped Tools. v. 79, No. 74, Apr. 17, 1972, p. 16. 

14 Work cited in footnote 18. 

% Engineering and Mining Journal. EMT, 
Outlook. V. 173, No. 12, December 1972, p. 19. 

16 Industrial Diamond Review. Published 
monthly, January to December 1972, 538 pages 
inclusive. Each monthly issue contained from 10 
to 15 pages of abstracts and patent information. 
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ARTIFICIAL ABRASIVES 


Crude fused aluminum oxide was pro- 
duced in 1972 by five firms in the United 
States and Canada. The Carborundum Co., 
Norton Co., and General Abrasive Co., Inc., 
each operated plants in both countries. The 
Exolon Co. and Simonds Canada Abrasive 
Co., Ltd., operated plants in Canada. Out- 
put of white, high-purity material was 
24,485 tons and of regular grade was 159,843 
tons. Thirteen percent of the combined out- 
put of white and regular was used for 
nonabrasive applications, principally in the 
manufacture of refractories. Output was 
63% of rated plant capacity. 

Silicon carbide was produced in 1972 by 
six firms in the United States and Canada. 
The Carborundum Co. operated plants in 
both countries and Electro-Refractories & 
Abrasives, Ltd., The Exolon Co., Norton 
Co., and General Abrasive Co., Inc., oper- 
ated in Canada; all produced crude for 
abrasive, refractory, and miscellaneous uses. 
Satellite Alloy Corp. operated in the 
United States and produced crude for re- 
fractories and other nonabrasive applica- 
tions. Production was 85% of capacity and 
consumption was 57% for abrasive use and 
43% for refractory and other nonabrasive 
applications. 

The manufacture of metallic abrasives in 
1972 increased 17% in quantity and 19% 
in value. Of the total quantity sold or 
used, steel shot and grit was 75%; chilled 
iron shot and grit, 16%; annealed iron shot 
and grit, 9%. Other metallic abrasives sold 
or used in small quantities included alu- 
minum, copper, and zinc, and metallic 
oxides and carbides. Production from Ohio 


quantity and their combined output was 
62% of the total. The remaining 8% was 
produced by Alabama, New York, and Con- 
necticut. Industrial Corp. of Pittsburgh, 
Pa., recycled metallic abrasives for other 
producers and consumers. 

Producers of metallic abrasives were as 
follows: 


Plants 
Hartford, Conn. 


Company 


Cleveland Metal Abrasive Co. Birmingham, Ala. 
Howell, Mich. 
Springville, N.Y. 


Cleveland, Ohio 


Durasteel Co 
Ervin Industries 
Globe Steel Abrasive Coo 
Metal Blast, Ine . 
National Metal Abrasive Co 
Pellets, Ine 
Steel Abrasives, Inc........... 
Wheelabrator-Frye, Ine 


A 
Mansfield, Ohio 
Cleveland, Ohio 


o. 
Tonowanda, N.Y. 
Hamilton, Ohio 
Mishawaka, Ind. 


TECHNOLOGY 


Silicon carbide was produced from waste 
rice hulls and iron oxide in a process 
developed at the University of Utah by 
Dr. Ivan B. Cutler and associates. The 
silicon carbide from the process was finely 
crystalline. 

Zirconia alumina abrasive was used in 
coated abrasives for the first time and was 
claimed to have greater life and faster 
cut than any other abrasive.18 

The number of patents describing abras- 
ive materials used in abrasive and refrac- 
tory products was large, but most of the 


17 Chemical and Engineering News. Concentrates 


was 30% of the total quantity, the highest 
of the producing states. Michigan, Pennsyl- 
and Indiana followed in rank of 


Technology. V. 50, No. 38, Sept. 18, 1972, p. 18. 
15 Abrasive Engineering. Breakthrough for Coated 
Abrasives. V. 18, No. 5, September/October 1972, 


vania, pp. 24-25. 
Table 12.—Crude artificial abrasive produced in the United States and Canada 
(Thousand short tons and thousand dollars) 
Kind 1968 1969 1970 1971 1972 

Silicon sarbide EE 159 6 167 130 166 
EE $23,833 $23,945 $24,088 $21,123 $24,690 

E nie oxide (abrasive grade) ). 192 195 
ATENTO RESTORE $27,705 331,276 $27,402 324,514 $28,590 
Metallic abrasives 216 23 199 193 285 
EE EEN $34,778 337,369 834,332 333,390 $39,678 
Il ĩ oc ume 568 609 561 472 585 
Value 3L.. -------------------------- $86,316 $92,589 $85,772 $79,027 $92,958 


1 Figures include material used for refractories and other nonabrasive purposes. 
* Shipments for U.S. plants only. 
3 Data may not add to total shown because of independent rounding. 
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Table 13.—Production, shipments, and annual capacities of metallic abrasives 
in the United States, by product 


Manufactured 


Year and product 


Sold or used 
Annual 


Quantity Value Quantity Value capacity 1 
(short tons) (thousands) (short tons) (thousands) (short tons) 
1971: 
Chilled iron shot and grit 26,514 $3,035 25,965 $3,328 204,375 
Annealed iron shot and grit 20,143 2,324 19,373 2,750 2 139,843 
Steel shot and grit. 145,444 21,651 146,330 26, 876 207, 168 
Oherrllll!r!r!r,! goes 1,778 298 1,769 441 8,5 
Total-scc ee 8 198,879 27,308 198,437 83,390 420,088 
2: 
Chilled iron shot and grit 81,531 4,048 37, 300 4,679 129,000 
Annealed iron shot and grit 18,615 2,110 20,868 2,71 ( 
Steel shot and grit 175,938 25,860 175,799 31,844 228,650 
Other 9 76 356 833 ; 
Emtee 226, 850 82,374 234, 800 39, 678 362, 150 


1 The total quantity of the various types of metallic abrasives that a plant could have produced during the 
year, working three 8-hour shifts per day, 7 days per week, allowing for usual interruptions, and assuming 


adequate fuel, labor, and transportation. 
2 Included in capacity of chilled iron shot and grit. 
š Includes cut wire shot. 


patents described improvements in the ma- 
terials and the machines that use these 
materials, Articles in trade journals and 
magazines were plentiful in the descrip- 
tion of new processes, new products, and 
new applications. 


Table 14.—Stocks of crude artificial abras- 
ives and capacity of manufacturing plants 
in the United States and Canada 


(Thousand short tons) 
Silicon carbide Aluminum oxide 

Year —  — y 

Stocks Annual Stocks Annual 

Dec. 31 capacity Dec. 31 capacity 
1968 17.7 179.7 25. 5 357.2 
1969. 9.1 181.7 38.2 858.2 
1970__ 18.7 179.1 80.8 859.2 
1971__ 14.2 198.1 25.6 293.2 
1972 5.2 195.7 16.3 291.2 
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Figure 1.— Artificial abrasives production. 


Aluminum 


By John W. Stamper ! 


Consumption of aluminum in the 
United States increased dramatically, and 
the industry’s oversupply problem, which 
was at its worst in 1970 and 1971, ap- 
peared to be ended. Production facilities 
that had been closed during 1970-71 were 
reopened, and the operating rate was in- 
creased markedly, although output in- 
creased at a slower rate than demand. 

World demand also increased signifi- 


cantly, and the oversupply of the past few 
years in most countries was eased some- 
what. World output increased 6.495, com- 
pared with an estimated 10% increase in 
demand. The largest production increase 
was in Asia, where Japan produced about 
14% more than in 1971. The world oper- 
ating rate was 85% of yearend capacity, 
compared with an 8397 rate during 1971. 


Table 1.—Salient aluminum statistics 
(Thousand short tons and thousand dollars) 


1968 


United States: 
Primary production 8,255 
Nl Eze 1,639,621 
Price: Ingot, average cents per 
n 25. 6 
Secondary recovery... ............ 817 
Exports (crude and semicrude) 851 
Imports for consumption (crude and 
semicrude) ...................- 793 
Consumption, apparent 4,668 
World: Production. ................. 8,839 


Legislation and Government Programs. 
—During 1972, 6,125 short tons of primary 
aluminum was sold from Government in- 
ventories under the long-range disposal 
contracts between industry and the Gen- 
eral Services Administration that were im- 
plemented in December 1965. The total 
quantity sold under the program from De- 
cember 1965 through December 1972 was 
625,498 short tons. 

Contracts between the Government and 
aluminum producers, covering industry 
purchases of surplus aluminum metal from 
U.S. stockpiles, were amended in December 
to provide for the sale of 120,000 tons of 
metal per year during the 3-year period 
beginning July 1, 1972. Annual industry 
purchases under the amended contracts 
after July 1, 1975, were scheduled to de- 
cline over the years through 1990. The 
aluminum stockpile objective of 450,000 


1969 1970 1971 1972 


8,798 8,976 8,925 4,122 
2,013,408 2,190,087 2,154,446 2,069,555 


21.2 28.7 29.0 25.0 
901 781 816 946 
575 612 298 829 
558 46 69 794 

4,710 4,519 5,09 5,588 
9,885 10,641 11,375 12,103 


tons was reduced to zero on December 20, 
1972, and the sales could include the en- 
tire quantity of aluminum held in Govern- 
ment inventories which totaled about 
1,263,000 tons. 

The Bureau of Domestic Commerce 
(BDC), U.S. Department of Commerce, es- 
tablished aluminum set-asides each quarter 
during 1972 to meet the estimated require- 
ments of the Department of Defense, 
Atomic Energy Commission, National Aer- 
onautics and Space Administration, and re- 
lated defense programs. The set-aside for 
the year was 250,000 short tons, down from 
315,000 tons in 1971 and 455,000 tons in 
1970. 

The Bureau of Customs received infor- 
mation from a domestic firm on April 7, 
1972, indicating a possibility that alumi- 


15 Physical scientist, Division of Nonferrous Met - 
a e 
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num ingot from Canada was being sold, or 
was likely to be sold, in the United States 
at less than fair value within the meaning 
of the Antidumping Act of 1921, as 
amended. Having conducted a summary 
investigation as required and having deter- 
mined that there were grounds for so 
doing, the Bureau of Customs instituted 
an inquiry to verify the information sub- 
mitted and to obtain the facts necessary to 
enable the Secretary of the Treasury to 
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reach a determination as to the fact or 
likelihood of sales at less than fair value. 
The Bureau of Customs concluded that 
the mformation received tended to indicate 
that the prices of aluminum ingot sold for 
exportation to the United States from Can- 
ada were less than the prices of sales for 
consumption in Canada. At yearend, the 
matter was still under study by the De- 
partment of the Treasury. 


DOMESTIC PRODUCTION 


Primary.—Some aluminum production 
facilities that had been shut down during 
the 1970-71 period of oversupply were re- 
opened in 1972 and primary output in- 
creased by 5%. 

Annual capacity at the Alcoa, Tenn., 
plant of the Aluminum Company of 
America (Alcoa) was increased by 70,000 
tons, and capacity at the Hannibal, Ohio, 
plant of Ormet Corp. was raised 10,000 
tons per year. The operating rate of the 
industry based on the entire year was 
86.9% of yearend capacity, compared with 
an 84.2% rate in 1971. The rate of pro- 
duction in December 1972 was 90.4% of 
yearend capacity, compared with a rate of 
81.9 during December 1971 on the same 
basis. 

Electric energy supply was curtailed in 
the Pacific Northwest during the latter 
part of the year, owing to low water con- 
ditions, delays in starting up new hydro 
facilities and a coal-fired steam electric 
generating plant at Centralia, Wash., and 
a temporary shutdown, for refueling, of 
the nuclear powerplant at Hanford, Wash. 
The Bonneville Power Administration 
(BPA) announced that it would raise its 
power rates to the aluminum industry by 
2595 in December 1974 and probably by 
another 2595 in 1979. Power rates to the 


aluminum industry in the Pacific North- 
west, which is served by BPA, were be- 
lieved to average about 2.5 mills per kilo- 
watt-hour in 1972. 

Alcoa restarted several of its potlines 
that had been closed during 1970-71 and 
began modernizing its Massena, N.Y., pri- 
mary aluminum plant, replacing three pot- 
lines that were built during World War 
II. The company continued to plan con- 
struction of a magnesium plant at Addy, 
Wash., which was scheduled for completion 
in 1975. Most of the magnesium output of 
the plant, as well as coproduct silicon 
metal, was expected to be used by Alcoa 
in aluminum alloys. In 1972, only Rey- 
nolds Metals Co. (Reynolds) had captive 
silicon production facilities (at Listerhill, 
Ala.) . Other primary producers as well as 
secondary smelters purchased silicon re- 
quirements. 

The worlds largest rolling mill, capable 
of reducing aluminum ingots to finished 
plate 18 feet wide (4 feet wider than pre- 
viously available), was officially opened by 
Alcoa at Davenport, Iowa. Finished alumi- 
num plate up to 8 inches in thickness or 
tapered aluminum plate of extreme widths 
reportedly can be produced at the mill. The 
company established a Technology Market- 
ing Division to coordinate and market its 


Table 2.—Production and shipments of primary aluminum in the United States 


(Short tons) 
TR 1971 1972 
uarter 
Production Shipments Production Shipments 
First EE EEN 974,951 973,036 975 ,842 1,000,881 
Second... dd ed Re 993,853 1,020,896 1,017,181 1,052,884 
Third c Ll l cee uu Seen En 88 988,669 965,082 1,044,857 1,082,915 
Lee ll oA eu atium mU EE Sasa 967 , 750 928,415 1,084,571 1,091 ,010 
l ³˙¹“ AA ⁰⁰ be etree 8,925,228 3,887,429 4,122,461 4,177,190 


ALUMINUM 


proprietary processing, engineering, and 
aluminum plant construction capabilities. 
Alcoa planned to expand its aluminum 
metal powder production operations to in- 
clude fabrication of powdered products 
with the purchase of the assets of the 
Powdered Metal Division of the Barden 
Corp. at North Haven, Conn. 

Alcoa announced that it was developing 
a new primary aluminum production proc- 
ess that was 30% more efficient than the 
presently used Hall process (see Technol- 
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ogy) . The new process was scheduled to be 
tested on a semicommercial scale in a 15,- 
000-ton-pilot-plant in 1975. The company 
also purchased, near Laramie, Wyo., a 
large deposit of anorthosite, one of several 
alternatives to bauxite as a source of alu- 
minum. 

American Metal Climax, Inc. (AMAX), 
reportedly deferred plans to begin con- 
struction of a 75,000-ton-per-year alumi- 
num plant between Guyana and Aguirre 
on the south coast of Puerto Rico. How- 


Table 3.—Primary aluminum production capacity in the United States, by company 
(Thousand short tons) 


Capacity at 


Company and plant yearend Ownership 
1971 1972 
Aluminum Co. of America (Alcoa): Self, 100%. 
Alcoa, Tenn- rr; 200 270 
Badin; N.C ß cet 8 115 115 
Evansville (Warrick), Ind............. 275 275 
Massena, N. K 130 130 
Point Comfort, "fex. 185 185 
Rockdale, Tg 280 280 
Vancouver, Wann 115 115 
Wenatchee, Wash_________..__-.__-_- 175 175 
Totale ß 1,475 1,545 
Anaconda Aluminum Co.: Self, 100%. 
Columbia Falls, Mont 180 180 
Consolidated Aluminum Corp. (Conalco): Swiss Aluminium Ltd., 60%; Phelps Dodge 
8 Charles, Laa 35 35 Corp., 40%. 
New J ohnsonville, Nenn 8 140 140 
(Otale322 25 ²0mJ ß! è dc cerle 175 175 
Eastaleo EE Co.: Frederick, Md.... 87 87 Howmet Corp., 100%. 
Martin Marietta Aluminum, Inc.: Martin Marietta Corp., 87.2%. 
The Dalles, Oregg 90 90 
Goldendale, Wag 110 110 
gu WEE 200 200 : 
Intalco Aluminum Corp.: Ferndale American Metal Climax, Inc., 5095; Howmet 
(Bellingham), Wag 260 260 Corp., 50% 
Kaiser Aluminum & Chemical Corp.: Self, 100%. 
halmette, Laa 260 260 
Mead, N L 206 206 
Ravenswood, W. va 163 163 
Tacoma, Wash LLL 81 81 
Total soraia a ee Eu 710 710 , 
National Southwire Aluminum Co.: Hawes- National Steel Corp., 50%; Southwire Co., 
vile; "e 1 3 ie etur Ne Be 180 180 0%. 
Noranda Aluminum Ince.: New Madrid, Mo 70 70 Noranda Mines, Ltd., 100%. 
Ormet Corp.: Hannibal, Ohio 240 250 Qua AM , 50%; Revere Copper & Brass, Inc., 
Revere Copper & Brass, Inc.: Scottsboro, Self, 100%. 
RTE 112 112 
Reynolds Metals Co.: Self, 100%. 
Arkadelphia, VFC 63 63 
Corpus Christi (San Patricio), Tea —— 111 111 
Jones Mills, Ark---------------------- 122 122 
Listerhill (Sheffield), Ali Secs sees. 221 221 
Longview, Wass 200 200 
Massena, N.Y______------------------ 128 128 
Troutdale, (reg 130 130 
lr ⁵ĩð 8 975 975 
Total United States 4,664 4,744 


mme 
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ever, the company reportedly concluded a 
long-term agreement with Alcoa for the 
purchase of 440,000 short tons of alumina 
per year from Australia. AMAX had been 
purchasing about 250,000 tons per year 
from Alcoa for reduction to aluminum 
metal at the Ferndale, Wash., aluminum 
plant, operated by Intalco Aluminum 
Corp. The corporate structure and opera- 
tions of the aluminum group of AMAX 
were described in a report.2 

Construction of The Anaconda Company 
alumina reduction plant at Sebree, Ky. 
continued, with initial production from 
the 120,000-ton-per-year facility scheduled 
for the second quarter of 1973. The com- 
pany also announced an agreement, in 
principle, to purchase the Russell Alumi- 
num Corp., an important fabricator of 
finished and  semifinished aluminum 
products.3 

Kaiser Aluminum & Chemical Corp. 
reactivated potlines at Chalmette, La., and 
Ravenswood, W. Va. Total capacity of the 
lines, which had been closed during 1970 
and 1971 owing to market conditions, was 
about 70,000 tons per year. The company 
indicated that it would accelerate its $15 
million pollution control program at 
Mead, Wash., and asked permission to re- 
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duction equivalent of 52,000 tons of alumi- 
num per year. 

National-Southwire Aluminum Co., a 
primary aluminum producer, and Colorado 
Central Mines, Inc., announced a joint 
venture to investigate the use of alunite 
instead of bauxite as a source of alumi- 
num metal. A pilot plant was being con- 
structed near Golden Colo., to test the 
alunite from a deposit in Utah controlled 
by the two firms. Olin Corp., a diversi- 
fied chemical, paper, and metal producer, 
announced that it planned to dispose of its 
aluminum operations. The company indi- 
cated that the proposed sale included its 
50% share of the primary aluminum pro- 
duction and rolling facilities at Hannibal, 
Ohio, operated by the Ormet Corp., and 
seven separate fabricating plants (four ex- 
trusion operations, two conductor plants, 
and an architectural products plant) 
around the country. Olin's 40% equity in 
Compagnie International pour la Produc- 
tion de l'Alumine (FRIA), a bauxite and 
alumina producer in the Republic of 
Guinea, and its Metals Research Laborato- 
ries in New Haven, Conn., were not in- 
cluded. 

2 Engineering & Mining Journal. AMAX. V. 


173, No. 9, September 1972, pp. 146-152. 
3 American Metal Market. Chile Copper Curbs 


open two lines at that location with a pro- e e 
Table 4.— Aluminum recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 
(Short tons) 
Kind of scrap 1971 1972 v Form of recovery 1971 1972 v 
New scrap: As metal .._----------------- 85,265 79,535 
Aluminum- base 1 648,138 2 755,762 Aluminum allo ys 720,408 849, 778 
Copnper-bage 83 In brass and bronze. 469 1,068 
Zinc-base................ 97 118 In zinc-base alloys. ..........- 4,184 8,078 
Magnesium- base r 298 376 In magnesium allovg --------- 881 2,042 
In chemical compounds. ....... 5,231 5,231 
Pil! ¿Ls 648,616 756, 355 —  n—[ EÑÜ — 
Ter! 816,383 945,727 
Old scrap: 
Aluminum-base. ......... 1167,030 ?188,594 
Copper- base 50 51 
Zine- base. 621 636 
Magnesium- base 66 91 
P ao A 167,767 189,372 
Grand total 816,383 945,727 


p Preliminary. 


1 Aluminum alloys recovered from aluminum- base scrap in 1971, including all constituents, were 680,746 tons 


from new scrap and 189,412 tons from old scrap and sweated 


ig, a total of 870,158 tons. 


? Aluminum alloys recovered from aluminum-base scrap in 1972, including all constituents, were 795,649 tons 
from new scrap and 218,255 tons from old scrap and sweated pig, a total of 1,008,904 tons. 
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Reynolds Metals Co., which had reacted 
to the 1970-71 oversupply situation by 
shutting down a large percentage of its 
primary aluminum capacity, was quick to 
react to the increase in market demand 
and reopened potlines at Longview Wash., 
Listerhill, Ala., and Troutdale, Oreg. 


Secondary.—Recovery of secondary alu- 
minum, calculated from reports to the Bu- 
reau of Mines, was 945,727 short tons, 
15.8% above the 1971 level. Calculated re- 
covery of all metallic constituents from 
aluminum base scrap increased 15.9% to 
1,008,904 tons. 


The Bureau estimated that full coverage 
of the industry would indicate a total scrap 
consumption of 1,342,000 short tons in 
1972. Using this estimate, aluminum recov- 
ery totaled 1,045,000 short tons in 1972 
and metallic recovery was estimated at 
1,126,000 tons. 


Construction by 1973 of a new plant to 
recover aluminum and other materials 
from the residues of a municipal incinera- 
tor at Lowell, Mass, was announced by 
Raytheon Co. The plant, costing $3.2 mil- 
lion, is to be 75% financed by the Envi- 
ronmental Protection Agency (EPA) and 
will get some support from State and city 
governments. The new facility was ex- 
pected to treat 65,000 tons of residue per 
year and recover 1,000 tons of aluminum, 
700 tons of zinc and copper, and 13,500 
tons of colorless glass annually. 


The city of Baltimore reportedly will 
build a $14 million solid-waste disposal 
plant that was expected to pay for more 
than 80% of its operating costs by the sale 
of reclaimed material. This plant was to 
be designed by Monsanto Enviro-Chem 
Systems, Inc., a subsidiary of the Monsanto 
Co. 


The aluminum beverage can recycling 
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programs of major primary producers, sev- 
eral beverage producers, and others contin- 
ued to gain momentum. Industry estimates 
indicated that the number of aluminum 
cans recycled rose rapidly, from about 10 
million in 1968 to 1.4 billion in 1972. As- 
suming an average of 22 cans per pound, 
these estimates translate to 230 tons re- 
cylced in 1968 and 33,000 tons recycled in 
1972. Over 1,000 centers for the collection 
of aluminum cans, worth 10 cents per 
pound, were said to be located in 39 
States. 

A comprehensive study of the availabil- 
ity of metal (including aluminum), pre- 
pared by the Battelle Memorial Institute 
for the National Association of Secondary 
Materials Industries and EPA, was briefly 
reviewed.* Of the 2,215,000 tons of old and 
new aluminum scrap estimated by Battelle 
to have been available for recycling in 
1969, only 48% was recycled, mostly in the 
form of new scrap. Of the total quantity 
of scrap that was available in that year, 
60% was in the form of old scrap, of 
which only 13% was recovered. Collection 
was cited as the major problem in improv- 
ing recovery from old scrap. Aluminum 
used in containers and packaging repre- 
sented the largest portion of the unrecov- 
ered old scrap. Aluminum used in trans- 
portation and in consumer durables also 
was difficult to recycle because of the 
collection problem. 

Alloys & Chemical Corp. an important 
producer of secondary aluminum alloys 
from purchased aluminum base scrap, 
closed its Cleveland, Ohio plant late in the 
year. The company, a subsidiary of Rio 
Tinto Zinc Corp, Ltd. of London, indi- 
cated that the closing was necessary mainly 
because of depressed market prices and the 


4 Metals Week. Focus on Unrecovered Metals. 
V. 48, No. 18, Mar. 17, 1972, pp. 1-2. 


Table 5.—Consumption of and recovery from purchased new and old 


aluminum scrap in 1972 1 


(Short tons) 
Calculated recovery 
Class Consumption ——————————————————— 
Aluminum Metallic 

Secondary smelters- _---------------------------------------- 106,484 549,044 594,836 
Primary Gehier, Ze ee Seege 8 205,231 185,056 194,078 
Fei ⁵ð / ee sed 124, 647 112,062 116,491 
Foundries- v ß . sss a 110, 640 94,073 99,647 
Chemical producers... sss „„ „„ 5,281 4,121 4,852 
% AAA 88 1. 152, 233 944, 356 1,008,904 
Estimated full industry coveragge nk 1,342,000 1,045,000 1,126,000 


1 Excludes recovery from other than aluminum-base scrap. 
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lack of profits. The company’s inability to division during the year. The new com- 

invest in equipment to meet municipal bined division will operate secondary alu- 

standards for air pollution control also was minum facilities at Sandusky, Ohio, Mil- 

cited as a factor. waukee, Wisc., Hot Springs, Ark., and 
Vulcan Materials Co. consolidated the op- Corona, Calif., as well as the detinning op- 

erations of its secondary aluminum divi- erations of the company. 

sion with that of its metallics (detinning) 


Table 6.—Stocks, receipts, and consumption of new and old aluminum scrap 
and sweated pig in the United States in 1972 1 


(Short tons) 
Stocks Con- Stocks 
Class of consumer and type of scrap Jan. 1 r Receipts sumption Dec. 31 
Secondary smelters:? 
New scrap: 
Solids: 
Segregated low copper (Cu maximum, 0.4%) . 5,990 131,608 138 ,028 4,570 
55 high copper 858 14,779 15 ,088 554 
Mixed low copper r u maximum, 0.4%) 8,358 11,512 18,002 2,928 
High zinc (7000 series type) ..............- 330 9,199 9,059 410 
Mixed elills SES 2,102 68,270 67 , 732 2,640 
Borings and dar, 
Low copper (Cu maximum, 0.492).........- W W W W 
Zinc, under 0.5% %ù0ůůůů n ««„ͤͤ«„„ũ..•! w w W W 
Zinc, 0.5% to 1.0%-.-...-.---------------- W W W 
Foil, dross, skimmings.......................- 13,619 78,641 85,090 7,170 
Other new gerap. . 1,726 80,601 80,854 1,478 
Total new gerap. dz 30, 883 511, 582 517,455 25,010 
Old scrap (solid) 9 7,032 118,073 117,741 7,364 
Sweated pig (purchased for own use) 5,714 70,228 71,288 4,654 
Total all classes 43,629 699 , 888 706 , 484 87,028 
Primary producers, foundries, fabricators, chemical plants: 
New scrap: 
Solids: 
sere es red copper (Cu maximum, 0.4%) - 4,389 176,234 175,991 4,682 
a gh eopper. 
Seen Jo high copper mazimbnn, ö 40)... 19,298 122.730 125,079 — 16,344 
High zinc (7000 series type) 80 1,629 1,641 18 
Mixed clip 74 7,292 7,288 128 
Borings and turnings: Hn 
Low copper (Cu maximum, 0.4% w W W W 
Zinc, under 0.5% 0 nun W W W W 
Zinc, 0.5 to 1.0%“ W w W W 
Foil, dross, skimmings-Ț - - - -------------------- 2,883 15,670 17,777 776 
Other new 8crap. .............-- ll l.l lll.ll.-- 832 55,292 54,234 1,390 
Total new scrap h)) 27,085 379, 569 383, 239 23,415 
Old scrap (solids )))) 159 38,189 84,083 4,265 
Sweated pig (purchased for own use)................ 4,925 28,516 28,627 4,814 
Total all classes 82,169 446,274 445,949 82,494 
Total of all scrap consumed: 
New scrap: 
Solids: 
Segregated low copper (Cu maximum, 0.492). 10, 379 807,842 309,019 9,202 
Segregated high copper VF 899 21,267 21,567 599 
Mixed low copper (Cu maximum, 0.4%) 22,610 193,814 197,197 19,227 
High zinc (7000 series type)... ...........- 860 10,828 10,700 488 
Mixed elips. . 2,176 75,562 74,970 2, 768 
Borings and turnings: 
Low copper (Cu maximum, 0.40) 474 29, 408 29,094 188 
Zinc, under ORG, 3·n ! 619 d 15,971 832 
Zinc, 0.5% to 1.0%--_-------------------- 1,891 56,542 54,221 4,212 
Foil, dross, skimmings. gs 16,502 94,811 102,867 7,946 
Other new gerap. .... Ll. cl LLL LLL l.-l2.- 2,058 85,893 85,088 ,863 
Total new scrap 3 51,968 891,151 900,694 48,425 
Old scrap (solids). )))) 2 Ll Ll Ll Lll... -- 7,191 156,262 151, 824 11,629 
Sweated pig (purchased for own use 10,639 98,744 99,915 9,468 
Total all classes 75,798 1,146,167 1,152,483 69,522 
r Revised. 
1 Includes imported scrap. 


* Excludes secondary smelters owned by primary aluminum companies. 
? Includes data withheld. 
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Table 7.—Production and shipments of secondary aluminum alloys 
by independent smelters 
(Short tons) 1 


Pure aluminum (Al minimum, 97.0O]/˖ ))) 


Aluminum-silicon: 


95/5 Al-Si, 856, ete. (Cu maximum, 0.6%)-- ` ` ` - 

etc. (Cu maximum, 0.6%) 
&% to 295 Cu) 
No. 12 and variations 
Aluminum-copper (Si maximum, 1.5%) 
and variations 


13 percent Si, 360 
Aluminum-silicon (0.6 


No. 319 
Nos. 122 an 


num-s&ilicon-copper-nickel. .................... 


Deoxidizing and other destructive uses: 


Grades 1 and „„ 


——— oum "mo 2th T—— en zm em enw ep en em rm wee 


1971 1972 
Produc- Ship- Produc- Ship- 

tion ? ments ? tion ? ments ? 
F 85, 265 85,772 79,535 77,455 
9 18,236 18,028 18,769 18,907 
. 43,962 44,477 56,738 57,184 
METH 5,318 647 8,874 4,106 
RS , 649 6,196 9,029 8,658 
a nude 469 535 1,068 952 
necem 46,882 47,590 50,681 50,815 
— ES 1,339 1,33 18 43 
EE 322,106 326,692 380,103 882,781 
EEN 16,741 16,820 8,576 9,8 
8 15,771 15,415 15,811 15, 841 
most ,914 270 : ,92 
5 4,282 4,276 5,732 5,704 
Geen 881 848 2,042 1,985 
8 4,13 4,346 8,078 8,059 
EE 26,113 26,315 33 ,953 34,256 
3 606,457 612,057 680,064 682, 892 


1 Gross weight, including copper, silicon, and other alloying elements. Secondary smelters used 16,187 and 
16,300 tons of primary aluminum in 1971 and 1972, respectively, in producing secondary aluminum-base alloys. 
2 No allowance was made for consumption or receipts by producing plants. 


CONSUMPTION 


Aluminum demand continued strong in 
1972, and consumption, as measured by 
shipments of aluminum ingot and mill 
products to domestic users, surged upward 
by 16%. Total shipments including exports 
increased by 15% 

The transportation market, representing 
the second largest market for aluminum 
products, gained about 24% over the pre- 
vious year, and had the largest percentage 
and quantity increase of any of the major 
markets. The estimated average use of alu- 
minum in 1973 model cars was about 78 


pounds per unit. The engine block of the 
Vega continued to be made of aluminum, 
but its producer, General Motors Corp., in- 
dicated that there were no plans for using 
aluminum in any of its other models. The 
company indicated, however, that alumi- 
num was still under active consideration 
for use in the Wankel rotary combustion 
engine, which could be first offered in U.S. 
automobiles as an option in the Vega.5 


5 Metals Week. The Vega Aluminum Engine 
Block. V. 43, No. 10, Mar. 6, 1972, p. 3. 


Table 8.—Distribution of end-use shipments of aluminum products 


1971 1972 
Industry Quantity % of Quantity % of 
(thousand total (thousand total 
short tons) short tons) 
Building and construction 1,389 r 26.7 ,584 26.5 
Transportation- o s cose u luma ss oca sre 896 17.2 1,107 18.5 
Containers and packaging 757 14.5 908 15.2 
FH... 712 13.7 762 12.7 
Consumer durable s 485 9.3 553 9.2 
Machinery and equipment 321 r 6.1 368 6.1 
Other markets_____ e eege 862 r7.0 427 7.1 
Total to domestic users 4,922 r 94.5 5,709 95.3 
Exports? hc AAA lel cL iE 285 r 5. 5 281 4.7 
Total shipments. |... LLL LL LLL l lll l 22 cll 2... 5,207 100.0 5,990 100.0 
r Revised. 


Source: The Aluminum Association. 
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Table 9.—Apparent consumption of aluminum in the United States 
(Short tons) 
Primary sold Imports Recovery Recovery Total 
Year or used by (net) 1 from old from new apparent 
producers scrap 2 scrap? consumption 
1968: Gare wee DERE CREE 3,403,055 +443,464 154,711 662, 197 4,663, 427 
99d. ³ A a ES 8,821,001 —11,419 148,205 762,625 4,710,412 
1970 MEMORARE ĩͤ v E: 8,878,920 —141, 796 145, 576 635, 843 4,518, 
11 ˙ðw (8 8,887,429 r +896,408 r 167,030 r 648,188 75,099,005 
b C N cado cec dici psit e eu ador 4,177,190 +466,765 188, 594 755, 762 5,588,311 
r Revised. 


1 Crude and semicrude. Includes ingot equivalent of scrap imports and exports (weight multipied by 0.9). 


2 Aluminum content. 


The first domestic application of the 
Wankel engine was announced. Limited 
production of the new type engine (to 
power a snowmobile), which utilized 
about 35 pounds of aluminum in the form 
of castings for the rotary housing and for 
other parts, was begun by the Outboard 
Marine Corp. at Waukegan, Ill. 


Building and construction with a 14% 
gain over 1971 shipments continued to be 
the largest market for aluminum products. 
Residential aluminum siding, the largest 
single use of aluminum in construction, 
gained markedly. The use of aluminum in 
mobile homes, the second largest use in 
construction, achieved only moderate mar- 
ket gains despite a large increase in the 
number of mobile homes built in 1972 
(about 600,000 units) compared with the 
number built in 1971 (500,000 units) . 


As in past recent years the use of all 
aluminum beverage cans continued to show 
phenomenal growth. A report? indicated 
that the commercial use of the all-alumi- 
num beverage can began in the early 
1960's, reached 3.2 billion units in 1969, 
continued to rise to 6.4 billion units in 
1971, and was 8.4 billion units in 1972. 
Based on an assumed requirement of 0.06 
pound of aluminum can sheet per unit, 
the total quantity shipped for all alumi- 
num beverage cans in 1972 was approxi- 
mately 250,000 short tons, representing 
about 28% of the total container and 
packaging market, which included all-alu- 
minum cans for beverages and other pur- 
poses, composite cans, and aluminum lids, 
flexible packaging, foil, etc. 

According to a report by the BDC, the 
use of aluminum for nonaluminum pur- 
poses declined from 295,248 short tons in 


1965 to 259,229 tons in 1971.8 The quanti- 
ties of primary aluminum used in 1965 
and 1971 were 52% and 59% of the total, 
respectively. Secondary aluminum ingot 
and aluminum scrap, dross, and skimmings 
made up the remainder. The end-use dis- 
tribution for nonaluminum purposes in 
1965 and 1971 was as follows: 


Short tons 
1965 1971 
Steel deoxidizing and production 
of ferroallo ys 124,943 
Steel alloying. ............... 169,781 28,890 
Steel coating. gg ! 
Zinc-base alloys. ............- 48,521 86,688 
r ons alloys...........- 4,058 8,723 
Anhydrous aluminum chloride 
and catalystsss 943 23,782 
Ple ot eS damen 21,888 
Pet. 295,248 259,229 


Includes magnesium-base alloys, other non- 
aluminum base alloys, explosives, pyrotechnies, 
exothermic applications, and miscellaneous chemicals. 


A review of the nonaluminum uses of 
aluminum in the United States, analyzing 
the BDC data and presenting a technical 
description of the end uses was published.® 
The steel uses accounted for about 65% of 
the nonaluminum consumption. The total 
quantity used in steel in 1971 was 15% 
less than in 1965, but steel output in 1971 
was 8% less than in 1965, indicating a 
probable increase in the unit use of alumi- 
num in steel during 1965-71. 


6 Modern Metals. Snowmobile's Debut First 
American-Made Wankel-In Aluminum. V. 28, 
No. 5, June 1972, pp. 28-32. 

7 Modern Metals. Cans Controversy: Time for a 
Truce. V. 28, No. 11, December 1972, pp. 47-62. 

8 U.S. Department of Commerce, Bureau of Do- 
mestic Commerce. Notice to Trade. Aluminum 
Ingot and Scrap in Non-Aluminum Uses 1971. 
BDC-782-09—73-008, Aug. 16, 1972, 2 pp. 

9 Metal Bulletin Monthly. Aluminum for 
„ No. 24, December 1972, pp. 
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Table 10.—Net shipments of aluminum wrought 1 and cast products by producers 
(Short tons) 
1971 1972 » 
Wrought products: 
Sheet, plate, I hes ee clei at tot Coens 2,280,958 2,710,561 
Rolled and continuous cast rod and bar, wire 98,968 56,384 
Extruded rod, bar, pipe, tube, shapes; drawn and welded tubing and rolled 
structural shlapfee )) e ces cc busses 1,010,287 1,162,653 
Powder, flake, paste... kk „„ 83 , 762 118,610 
Forgings (including impacts); 49,117 61,883 
Total. Luc ucu cee eae huacas cuis huuc icc ULL EC 8,923,092 4,604,591 
Castings: 
e dd 96,434 114, 820 
Permanent mold ccd 174,271 209, 888 
/) ⁰ yd yy y ĩ 513,112 596,086 
HERE 4,762 7,042 
NC NEEN 2 788,579 r 927,836 
Grand total EE 4,711,671 5,532,427 
P Preliminary. 


1 Net shipments derived by subtracting the sum of producers’ domestic receipts of each mill shape from the 
p 


domestic industry’s gross Shipment of that shape. 


? Subject to possib 


e upward revision of approximately 10% to 15%. 


Table 11.—Distribution of wrought products 


(Percent) 
1971 1972 » 
Sheets, plate, and foil: 
Non- heat-treatabbeeeunu . 48.0 48.8 
Heat-tieatabla ß fp CLA D uL D Se aa Ee 2.7 2.8 
U ea es ee utu Ee 7.5 7.9 
Rolled and continuous cast rod and bar; wire: 
Rod, bar, Ettel usasapa 1.3 2.0 
Bare wire, conductor and nonconductooprtrʒr 1.2 1.2 
Bare cable (including steel-reinforced) ____.__...-..--------------------------- 6.1 4.9 
Wire and cable, insulated or covered..__.......-----.-------------------------- 4.0 4.0 
Extruded products: 
Rod and baru. EE SE .6 
Pipe and TEE 2.4 2.1 
%%% a eec e zoo ace ees een ma EE 20.8 20.4 
Tubing: 
Eeer 1.1 1.0 
Welded, non-heat-treatable „„ 1.2 1.1 
Powder, flake, and paste: 
CC ² ⁵ a lo adu eit Bd LAU a c 22. Ë ax sS 1.7 2.0 
F ³˙¹w¹o¹¹aa ðↄðxLſĩ/m ꝛ d y (š) (3) 
Ee .8 .8 
// / ⁵ ⁵ AAA 2 2 
Forgings (including impacts jj); 1.3 1.3 
f M Ye ³ð dd 8 100. 0 100.0 
p Preliminary. 


1 Includes a small amount of rolled structural shapes. 


? Includes a small amount of heat-treatable welded tube. 


STOCKS 


Reflecting the strong upturn in demand, 
industry stocks of primary aluminum ingot 
at reduction plants declined from 174,966 
tons revised at the beginning of the year 
to 120,465 tons at the end. Although all 
producers do not report stocks of alumi- 
num at reduction plants to the Bureau of 
Mines, BDC reported that the total metal 


inventory held by the aluminum industry, 
which includes stocks of all metal forms at 
reduction and other processing plants, also 
declined. Total industry stocks of alumi- 
num metal, including scrap, dropped from 
2,510,066 tons at the beginning of the year 
to 2,401,859 tons at the end. 
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PRICES 


The quoted price for 99.5% pure pri- 
mary aluminum ingot at the beginning of 
the year was 29 cents per pound. However, 
in the early part of 1972 most sales report- 
edly were in the 20-to 22-cent-per-pound 
range. Demand increased during the year 


and market prices began to improve. By 
yearend some sales were believed to be as 
high as 24 cents per pound. In May the 
quoted price was dropped to 25 cents per 
pound to bring it closer to market condi- 
tions. 


FOREIGN TRADE 


Exports of crude and semicrude alumi- 
num metal, including scrap, in 1972 were 
12% higher than in 1971. Aluminum scrap 
exports were more than double those of 
1971. and accounted for most of the in- 
crease. Exports of ingots, slabs, and other 
crude forms actually declined. As in past 
years Canada was the principal destination 
of U.S. aluminum exports, receiving 35% 
of the crude and semicrude aluminum ex- 
ported, chiefly in the form of plate, sheets, 
and bars. Canada, Argentina, Japan, and 
Belgium-Luxembourg, in that order, were 
the principal recipients of ingot, slabs, and 
other crude forms. 

U.S. imports for consumption of crude 


and semicrude aluminum increased dra- 
matically for the second successive year, 
reaching 794,485 short tons, 15% above 
1971 imports. Aluminum in the form of 
metal and alloys, ingots, and other crude 
forms, as in past years dominated imports, 
accounting for 83% of the total. Scrap im- 
ports declined sharply during the year to 
52,301 tons. As in past years Canada was 
the principal source of U.S. aluminum im- 
ports, accounting for 77% of the ingot and 
other crude forms, and for 85% of the 
scrap imports. Other principal sources of 
imported ingot and other crude forms 
were Norway, Ghana, the United King- 
dom, and France. 


Table 12.—U.S. exports of aluminum, by class 


Class 


Crude and semicrude: 


Ingots, slabs, crude- ------------------------- 
S ³ĩV esu auda UE 8 
Plates, sheets, bars, etee l2 2. ..- 
and forgings_.....-_----..-.-.------- 
Semifabricated forms, n.e.c. ..................- 


Castin 


Manufactures: 


Feinde i acie n ERR Re dus 
Powders and paste s 
Wire and eable LL. l.l... 


Revised. 


1971 1972 

Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
112,295 $58,040 108,319 $51,879 
80,675 9,995 66,039 21,072 
r 141,133 r 111,827 144,987 115,279 
8,561 8,245 4,467 11,681 
5,801 9,443 5,282 9,329 
r 293,465 r 197,550 829,094 209,240 
8,295 11,892 1,459 11,828 
1,741 1,646 2,757 2,110 
r 15,452 r 10,137 10,229 9,050 
r 25,488 r 23,675 20,445 22,988 
r 818,953 r 221,225 349, 539 282,228 
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Table 14.—U.S. imports for consumption of aluminum, by class 


1971 


1972 


Value Quantity Value 


Quantit 
(short tons) (thousands) (short tons) (thousands) 


Class 
Crude and semicrude: 
Metals and alloys, crude. ....................- 554, 208 
Circles and disks. ................. 2... .....- 8,041 
Plates, sheets, ete., n.e.c._._.-.--------------- 55,756 
Rods and bam... 7,147 
Pipes, tubes, ete e 1,845 
J ² AA 8 62, 840 
T c uz apy e ecce A ee eu So 689 ,837 
Manufactures: 
))) ͥ ͥ ͥ E i Be eh oats 12,912 
Leaf (5.5 by 5.5 inches 1) 
Flakes and powder 1,403 
17. p E L IUDA. 622 
Total: ge eee ͤ ſ ̃ Ä: 8 14,987 
Grand total... . ERE E aedsdcs 704,774 


$257 , 478 661,042 3304, 536 
5,404 9,907 


Á ,9 
35,211 59,616 36,941 
5,087 9,428 ,671 
1.789 2,191 2.242 
122,004 52,301 17,747 
r 326,968 794,485 914,194 
14,271 12,266 14,851 
47 1 84 
1,527 225 298 
638 748 542 
16,478 13,234 15,715 
r 843,446 807,719 390,509 


r Revised. 
1 1971: 2,932,166 leaves and 41,481,436 square inches; 1972: 7,959,116 leaves and 167,764,497 square inches. 
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WORLD REVIEW 


Despite predictions to the contrary, 
world aluminum demand surged ahead in 
1972, increasing 10% above that in 1971. 
By yearend the industry’s oversupply prob- 
lem, which was at its worst in 1970 and 
1971, appeared to be over as production 
gained 6.4% above the 1971 level. Capacity 
in several countries, which had been shut 
down in 1970-71, was reopened. In addi- 
tion world production capacity at the end 
of 1972 was only 4% higher than at the 
end of 1971. 

In response to the 
the Organization for 
tion and Development 


1970-71 oversupply, 
Economic Coopera- 
(OECD) undertook 


a detailed study of world aluminum indus- 
try problems. The study included an anal- 
ysis of world trends in demand, 
production, trade, stocks, prices, and costs 
and was expected to be released in 1973. 


A report by the Organization of Euro- 
pean Aluminium Smelters (OEA) described 
the economic development of the sec- 
ondary aluminum industry in Europe and 
reviewed the secondary aluminum industry 
in the United States and Japan.10 


10 Organization of European Aluminium Smelt- 
ers. Aluminium Smelters—Europe, Japan, USA 
1971-1972. English Edition, June 1972, p. 44 
(available from Dr. G. Uhlig, Secretariat, Organi- 
zation of European Aluminium Smelters, Graf- 
Adolph-Strasse 18, D-4000 Dusseldorf 1, Germany). 


Table 16.—Aluminum: World production, by country 1 
(Thousand short tons) 


Country 1970 1971 1972 p 
North America: 

CR TEEN 1,072 1,121 e 1,020 
MexIe0 EE 87 44 44 
United States____ ð ee dd 8,976 8,925 4,122 

South America: 

ß Fel u apo De aE Ia Dun ss uda r 68 98 107 
ine Be . e eee eee eto 61 60 62 
Venezuela______ ß ß ae ee Seats 25 25 26 

Europe: 
PI ⁵² ee ee Wↄ ↄↄↄ ties se eee 99 100 93 
Czechoslovakia... l... „„„„ v 34 41 e 42 
VNC E E ES EE 420 423 433 
Germany, E kklklktl y RAN 65 65 65 
Germany, mmm. s s Ma RE O E 841 471 490 

e t . S Se eos 96 128 148 
Hüñgary EE EE 73 74 75 
, ß e e re 2 EE 42 45 50 
/ ³ÜWw¹u ⅛ð-ͤ y ⁰⁰yy yd y EE E 161 132 134 
Winehnn“““““llhöhhhhhhhhh 88 128 188 
JJõÄ%˙%êé] ² has EE El r 576 584 604 
Poland SEENEN 109 110 112 
RI... ð 8 112 123 184 
p D ee oe aoe EI AL r 182 189 154 
SWOGG@R 2.236. ß he eS EE r 71 83 85 
SS! 101 104 92 
WSS hh oo—wꝓ¼½y.. EE 1,212 1,300 1,880 
United RT EE EE 131 189 
Ke ATTEN 53 51 64 

Africa 
/ nk et 58 56 
Ghana noe oe ot oe EE EE EE 125 122 159 
South Africa, Republic of... Ss 82 58 
Asia: 
Bahrain zz mu E h Ju eas ee - 11 82 
China, People's Republic off „„„„„ 140 150 150 
III 8 178 196 197 
/ ³˙¹ùeꝗ.̃uu = K en wren rnc a pm 
Japan t u Tal ͥ ww p maw EE 808 985 1,119 
Korea, Republic ofhtP 17 19 17 
OE BU WOT 2 Soca Si cide Donetedoi clc udi m EE e LA REL EE 80 29 85 
Oceania: 
Australi. ccc care ]ðͥʃ d ter a E amuka a Se eed 1227 246 227 
New Zealand WEE EE SS 24 e 96 
I1J7J7//0CöõCöĩÄöĩ; ⁵ f 8 r 10,641 11,375 12,108 
e Estimate. p Preliminary. r Revised. 


1 Output of primary unalloyed ingot unless otherwise specified. 


2 Includes secondary. 
3 Includes alloys. 


4 Includes super-purity aluminum as follows in tons: 1970—5,409; 1971—6,706; 1972—6,313. 
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Table 17.—World producers of primary aluminum 


(Thousand short tons) 
Capacity, 
Country, company, plant location yearend Ownership 
NORTH AMERICA 
Canada: 
Aluminum Company of Canada, Ltd.: Alcan Aluminium Ltd., 100%. 
Arvida, (EE 458 
Beauharnois, DOC o uuu C 52 
Isle Maligne, Quebec. ................ 130 
Kitimat, British Columbia 300 
Shawinigan Falls, Quebec. _ ----------- 95 
I§˙·¹ ²ð² 88 1,085 
Canadian Reynolds Metals Co. Ltd.: Baie Reynolds Metals Co., 100%. 
Comeau, Qu eber, 175 
Total Canada ........................- 1,210 
Mexico: diuino: S. A. de C.V.: Aluminum Co. of America, 44%; private 
E ˙mAAAA geet 44 Mexican interests, 56%. 
United States (see table 3)... ---------------- 4,744 
Total North America. . 5,998 
-— SOUTH AMERICA 
Aluminio Minas Gerais, S.A.: Alean Aluminium Ltd., 100%. 
Saramenha, Minas Gerais 80 
Arutü, Bini 8 11 
Cia. Brasileira de Aluminio S. A. (CBA): Industria Votorantim, Ltd., 80%; Government, 
Sorocaba, São Paulo 44 20% 
Companhia Mineira de Alumínio, S.A.: Poços Aluminum Co. of America, 50%; Hanna Mining 
de Caldas, Minas Gerais 28 Co., 28.5%; Minas Gerais State, 26.5%. 
Total Brazil... .---.--------------------- 113 
Surinam: Suriname Aluminium Co. (Suralco): s Aluminum Co. of America, 100%. 
aranam EE 
Venezuela: Aluminio del Caroni, S.A. (Alcasa): ge Reynolds Metals Co., 50%; Government, 50%. 
atanzgasg. J. ix mk weed cows 
Total South America. ...............-.- 211 
EUROPE 
Austria: 
Salzburger Aluminium G.m.b.H. (SAG): Alusuisse, 100%. 
Lend, Salzburg 13 
vereinigte Metallwerke Ranshofen-Berndorf, Government, 100%. 
155 . G. (VMRB): Ranshofen, Braunau-am- 88 
Total Austria 101 
e Zins Aluminium Works: Government, 100%. 
Ziar-on-H ron 72 
France: Mir ec Ugine Kuhlmann Group (PUK): ia Self, 100%. 
Chedde, Haute-Savoie 9 
La Praz, Savoie. ........................- 4 
L'Argentiére, Haute-Alpes................- 42 
La Saussaz, L Ba volo J Beate Ihe 13 
Nogueres, Basses- Pyrénées 123 
Rioupéroux-Isé re 26 
St. Jean de Maurienne-Savole 91 
SBabart-Ardége kk 26 
Lannemezan-Haute Pyrénées 58 
Veptbon-Savole 28 
Total France. -_._.-----.-------.------ 453 
Germany, East: Electrochemisches Kombinat: Government, 100%. 
ee d EE 55 
Tanten... 33 
Total Germany, East. .................- 88 
Germany, Wes 
Aluminium- Hütte Rheinfelden G. m. b. H.: Alusuisse, 99.85%. 
Rheinfelden, Baden 61 
Vere Aluminium-Werke A. G. (VAW): Government, 100%. 
Erftwerke, Grevenbroich 40 
Innwerke, Toe ging 77 
Lippen werke, Lunen. ................- 55 
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Table 17.—World producers of primary aluminum—Continued 
(Thousand short tons) 
Capacity, 
Country, company, plant location 9 Ownership 


EUROPE Continued 
Germany, West; —Continued 


Gebrueder Giulini G. m. b. H.: Lud hafen 
Kaiser-Preussag Aluminium G. m. b. H.: 


Self, 100%. 
Kaiser, 50%; Preussag A. G., 50%. 


Srlſrſhr, é 71 
Leichtmetall G. m. b. H.: Essen 139 Metallgesellschaft A. G., 50%; Alusuisse, 50%. 
Total Germany, West. 619 | 
Greece: Aluminium de Grëce S.A. (ADG): Péchiney, 72%; Ugine, 18%; Government, 10%. 
Diatomon.........-. ee EE 160 
Hungary: Magyarsoviet Bauxite Ipar: 15 Government, 100%. 
ER eelere 
;;öÄ ⁰ dd 88 
Tataban gg dee Seege 17 
Total Hungar7// 69 
Iceland: Icelandic Aluminium Co. Ltd.: Alusuisse, 100%. 
Straumsvik eener edel ovum 88 
Italy: 
Alcan Alluminio Italiano S.p.A.: Borgo- Alcan Aluminium Ltd., 100%. 
Franco d'Ivr e 6 
Montecatini Edison S. p. A.: Government, 11%; Montecatini Edison, 89%. 
BolZ8h0.. 552.20 coer ee E 66 
J ˙ A 40 
MOP oe ß 26 
Societá Alluminio Veneto per Azioni S.p.A. Alusuisse, 98.75%. 
(S.A.V.A.): 
Musing 322 cue cele E 83 
Porto Marghera.....................- 88 
Total Italy i222 222eu ⁵ð o. tase 204 
Netherlands: 
Aluminium Delftzijl N.V. (Aldel): Delftzijl... 106 Holland Aluminium N.V., 100%. 
Péchiney Nederland N.V.: Vlissingen Péchiney, 100%. 
Für 94 
Total Netherlands 200 
Norway: 
Alnor A/S (Alnor): Karmay Island......... 115 Harvey, 49%; Norsk Hydro, 51%. 
A/S Ardal og Sunndal Verk (ASV): Government, 50%; Alcan, 50%. 
EEN 198 
Hgyanger_________._. . ... .. ....-.-..-.-- 83 
Sunndalsora. ------------------------ 132 
Det Now Nitridaktieselskap (DNN): P Alcan, 50%; British Aluminium, 50%. 
Fenn; Lor ee eee MAS 
Tveseldal 81 
Mosjgen Aluminiumverk A/S (Mosal): Alcoa, 50%; Elkem, 50%. 
Mosjgen____ DEE NEI 105 
Sger-Norge Aluminium A/S (Soral): Husnes__ 71 Alusuisse, 100%. 
Lista Aluminiumverk A/S (Elkem): Lista 62 Alcoa, 50%; Elkem, 50%. 
Total Norway.....---..--------------- 762 
Poland: Ministry of Heavy Industry: Government, 100%. 
Konin Work 61 
Skawina Work 61 
Total Poland`------------------------- 122 
Romania: 
Sins Qu ees 112 Government, 100% 
Tarnaveni. ----------------------------- 13 
Total Romania 125 
Spain: 
Aluminio de Galicia, S.A. (Alumigasa): Péchiney, 66%; ENDASA, 17%; Government, 
La Coruna____._ 2: ee eee hse 61 17%. 
Sabinanego, Huesca................... 15 
Emprota Nacional del Aluminio, S.A. Government, 54%; Alcan, 25%; Spanish 
(ENDASA): interests, 21%. 
UID E 64 
Valadolid...........................- 27 
Total Spain 167 
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Table 17.—World producers of primary aluminum—Continued 
(Thousand short tons) 


I Capacity, 
Country, company, plant location yearend Ownership 
EUROPE—Continued 
ae ae A/B Svenska Aluminiumkompaniet Svenska Metallverken, 79%; Alcan 21%. 
Sa 
Sundsvall, Kubikenbor g 95 
Switzerland: 
Swiss Aluminium Ltd. (Alusuisse): Alusuisse, 100%. 
rf ĩA 8 35 
J)))öGö§ĩ5— locns mu. eae 53 
Usine d'Aluminium Martigny, S.A.: Self, 100%. 
Marie Eege 12 
Total Switzerland... ................... 100 
United Em dom 
Ak K) Ltd: Lynemouth, Northumber- E Alcan, 100%. 
A land “Aluminium Ltd: Holyhead, New Rio Tinto-Zine Corp., Ltd., 47%; Kaiser 
ales, Scotland. -.--------------------- 112 Aluminum & Chemical Corp., 34%; British 
Insulated Callenders Cables, Ltd., 19%. 
The British Aluminium Co., Ltd. (Baco): Tube Hiro quens Ltd., 4995; Reynolds Metals 
Kinlochleven, Scot tland 11 Co., 4 
Lochaber (Fort Pam), Scotland 32 
Invergordon, Scotland. ..............- 112 
Total United Kingdom.................. 833 
U.S.S.R.: ) 
Bogoslovsk (Krasnoturinsk), Sverdlovskaya Government, 100%. 
blast, Uralss „ 154 
Bratsk, Irkutskaya Oblast, Siberia 220 
Irkutsk (Shelekovo), Irkutskaya Oblast, 
Siberia: õ ꝛ˙»i-A ee ͤ eeu 220 
Kamensk-Ural'skiy, Sverdlovskaya Oblast, 
Urali o i conde cu lu. cdc ee mI ELS 154 
Kanaker (Yerevan), Armenia 88 
Kandalaksha, Murmanskaya Oblast 83 
Krasnoyarsk On Ei Kray, Siberia 220 
Nadvoitsy, Kare kaya, A. S. S. R 39 
Novo-kuznetsk (Stalinsk), ä 
Oblast, Siberia 138 
Sumgait (Kirovabad), Azerbaijan 83 
Volgograd (Stalingrad) Volgogradskays Oblast 185 
Volkhov (Zvanka), Leningrad Oblast 22 
Zaporozhye (Dneprovsk), Zaporozhskaya Ob- 
ast, Ukraine..........................- 77 
r ss 22. eR SQ 1,578 
Yugoslavia: Yogoslovenisk: Government, 100%. 
Kidricevo, Slovenia 55 
Lozovac, Croatia 7 
Razine, Croatia. __ 4 
Titograd, Montenegro 55 
Total Yugoslavia....................... 121 
Total Broß . . . . Ee 5,452 
AFRICA 
Cameroon: Compagnie Camerounaise de l'Alu- Péchiney, 48%; Ugine, 1295; Cobeal, 1076; 
min une Péchiney-Ugine (Alucam): ái Comal Cie, 80%. 
Ghana: Volta Aluminium Corp. (Valeo): — NE Kaiser, 90%; Reynolds, 10%. 
South Africa, Republic of: Alusaf (Pty) Ltd.: Aluminium Investment Co., 66.66%; Light 
Richards Bag yy 57 ^ Metal Investments Co., 33.54%. 
Total Africa aakakak. LL LLL. Lll. 280 
ASIA 
Bahrain: Aluminium Bahrain Ltd. (ALBA)...... 132 Kaiser Aluminium, General Cable, British 


Metals, 17% each; Western Metals, 8.5%; 
Bretton Investments, 9.5%; Electro-Kopper, 
12%; Bahrain Government, 19%. 
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Table 17.—World producers of primary aluminum—Continued 
(Thousand short tons) 


Country, company, plant location 


ASIA—Continued 


China, People's Republic of: 
Fushun, Kiaonin g 
Taiyuan, Shan 
Lanchow, Kansu- .-.---------------------- 
„„ E 


Wuhan, Hupe 
Hunan, Hunan lll l.l... 


India: 
Aluminium Corp. of India Ltd. (Alucoin): 
Asansol, West Dengal « 
Hindustan Aluminium eh. Ltd. (Hindalco): 


Total Indgs 8 


Iran: Iran Aluminium Co. (IRALCO): 
ATARI zL d 


Japan: 
Mitsubishi Chemical Industries, Ltd.: 
Nagel.... 8 
d ⁵ ꝙ ]) See eee 88 


N11177777õ;ö§ĩéê¹% 8 


Toyama 
Mitsui Aluminum Industry Co., Ltd.: Omuta. 


Total Japan. _ e Leser 


Korea, Republic of: Han Kuk Aluminium Co. 
(Han Kak): 


Taiwan: Taiwan Aluminium Corp. (Taialco): 
Kaohsiung, "Takao 


Total Asia... l... ... . l... .- 


: OCEANIA 
Australia: 
Alcan Australia, Ltd.: Kurri-Kurri 
Aleoa of Australia Pty. Ltd.: Point Henry 
(Geelong) 
Comaleo Industries Pty. Ltd.: Bell Bay, 
KT EE 


ep ex ———— — —— ñ—— T em we ep —A—4ñ 


Capacity, 
yearend 


1972 


220 


220 


Ownership 


Government, 100%. 


Self, 100%. 
Kaiser, 27%; Birla and Indian interests, 78%. 
Alcan, 55%; Indian interests, 45%. 


Montecatini Edison, 
Government, 73%. 


27%; Madras State 


Iranian Government, 77.7%; Reynolds Metals 
Co., 17.395; Pakistani Government, 5%. 
Self, 100%. 


Alcan, 50%; Japanese interests, 50%. 
Self, 100%. 


Self, 100%. 


Self, 100%. 


Korean interests, 100%. 


Government, 100%. 


Alcan, 80%, other interests, 20%. 
Alcoa, 51%; Australian interests, 49%. 


Kaiser, 50%; Conzinc Rio Tinto of Australia, 
Ltd., 50%. 


Comalco Industries, Pty. Ltd., 50%; Sumitomo 
Chemical Co., 25%; Showa Denko K.K., 25%. 
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The International Primary Aluminum 
Institute (IPAI), comprising some 50 
member companies operating 130 primary 
aluminum plants throughout the world, was 
founded in April. The objective of IPAI 
was to publicize the properties of alumi- 
num, promote new uses, collect statistics, 
study environmental problems, and make 
known the industry's accomplishments. 
The management of the institute, which 
established its headquarters in London, 
was largely delegated to a board of 12 
directors, elected by the members for a 2- 
year term. 

Argentina.—Construction of the 140,000- 
ton-per-year primary aluminum plant at 
Puerto Madryn apparently continued, but 
. initial output was rescheduled to August 
1974, 6 months behind the original startup 
date. Imports of aluminum metal were re- 
stricted to insure that imports met only es- 
tablished needs and did not result in in- 
creased inventories prior to the opening of 
the Puerto Madryn facility. 

Bahrain.—The fourth and last planned 
potline at the primary aluminum plant of 
Aluminium Bahrain Ltd. was completed 
late in the year, bringing the plant's an- 
nual capacity to about 132,000 short tons. 

Cameroon.—Domestic consumption of 
aluminum reportedly was 13% of produc- 
tion in 1968, 15% in 1969, and 21% in 
1970. 

Ceylon.—Long-range plans for a 7,500- 
ton-per-year primary aluminum plant to 
be expanded eventually to 20,000 tons per 
year reportedly were approved by the Gov- 
ernment. Estimated demand for aluminum 
was believed to be about 10,000 tons per 
year. 

China, People's Republic of.—Imports of 
aluminum metal have risen sharply in re- 
cent years, and totaled approximately 
100,000 tons in 1972. One report attributed 
the increased demand to development of 
new hydroelectric power supplies and the 
concommitant requirement for electrical 
conductors made of aluminum.11 

Egypt, Arab Republic of.—The 110,000- 
ton-per-year primary aluminum plant being 
built at Nag Hammadi, under a cooper- 
ative agreement with the U.S.S.R., was 
about half completed at yearend, but initial 
output was not expected until late in 1974. 

Hungary.—A study by the National 
Technical Development Board forecast the 
consumption of aluminum in 1985 at 
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250,000 to 300,000 tons, equivalent to an 
average annual growth rate of 7%. The 
use pattern during the forecast period was 
expected to shift toward increased use of 
aluminum in the construction, agricultural, 
chemical, and packaging industries, 
whereas the growth rate of aluminum uses 
in the automobile, electrical, and domestic 
goods sectors was expected to slow some- 
what. 


Iceland.—The primary aluminum plant 
operated by the Icelandic Aluminium Co., 
Ltd. (ISAL) at Straumsvik was the first 
major industry to utilize the island's hy- 
droelectric potential, believed to be about 
1 million kilowatts. Production capacity of 
the ISAL smelter, which along with other 
users taps only 7% of the potential hy- 
droelectric power, was expanded to about 
83,000 tons per year at the end of 1972 by 
the addition of a 120-cell potline and a 
second alumina storage silo of 40,000 tons 
capacity. 

India.—Output and capacity of primary 
aluminum continued to expand and fur- 
ther growth was planned. In the private 
sector, Aluminium Corp. of India, Ltd. 
(Alucoin) abandoned plans to expand its 
Asansol primary aluminum smelter by 
3,800 tons by 1973 because of the shortage 
of power. This firm reportedly received 
Government approval for construction of a 
second aluminum smelter with an annual 
capacity of 16,000 tons at Rayagada, Orissa. 
Hindustan Aluminium Corp., Ltd. (Hin- 
dalco) completed a 17,000-ton-per-year ex- 
pansion of its Rennkoot smelter in 1972 
and was adding another 23,000 tons per 
year to be completed late in 1974. The In- 
dian Aluminium Co., Ltd., had provisional 
approval from the Government to expand 
its Belgaum primary aluminum plant by 
22,000 tons per year. Capacity of the Met- 
tur primary aluminum smelter operated by 
the Madras Aluminium Co., Ltd., was ex- 
pected to be raised to 28,000 tons per year 
by 1976. 


In the public sector the Government, 
through its Bharat Aluminium Co., 
planned to construct a 110, 000-ton- per- year 
primary aluminum plant at Korba, Mad- 
hya Pradesh, and a 55, 000-ton-per- year 
plant at Koyna, Maharashtra. Operational 


11 Engineering and Mining Journal. More on 
Mainland China: A New Survey of Nonferrous 
Mos Industries. V. 173, No. 6, June 1972, p. 
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dates of these two plants were scheduled 
for 1973 and 1975, respectively. 

Completion of all of the planned expan- 
sions would bring total aluminum produc- 
tion capacity to about 485,000 tons per 
year by the 1975-76 period, making the 
country self-sufficient in aluminum. 

Indonesia.—Meetings were held during 
the year between Japanese and U.S. alumi- 
num firms to discuss the possible construc- 
tion and operation of a 220,000-ton-per- 
year primary aluminum plant in North 
Sumatra. Power for the plant was to come 
from hydroelectric facilities at Asahan. 
Participating companies reportedly included 
Nippon Light Metal Co. Ltd., Showa 
Denko K.K., Sumitomo Chemical Co. Ltd., 
Mitsubishi Chemical Industries, Ltd., Mit- 
sui Aluminium Industry Co., Alcoa, and 
Kaiser. Financial arrangements for the 
power facilities and the time that construc- 
tion of the power facilities would begin 
were not established at the end of 1972. 


Iran.—The Iranian Aluminium Co. (IR- 
ALCO) began production of primary alumi- 
num from its new  50,000-ton-per-year 
smelter at Arak in May, and the facility 
was officially opened in September. "The 
plant, which utilized prebaked anodes, was 
scheduled ‘to reach full production in 
March 1978. 


Italy.—Alluminio Sardo-ALSAR, owned 
by the state organization Ente Participa- 
zione Finanziamento Industria Manifattura 
(EFIM) and Montecatini Edison S.p.A., 
was expected to begin commercial produc- 
tion of primary aluminum at its new 
110,000-ton-per-year plant at Porto Vesme, 
Sardinia, early in 1973. A $500 million to 
$700 million electrochemical complex in 
Mazara del Vallo, Sicily was under con- 
struction by EFIM, Montecatini Edison, 
and another state organization, Ente Na- 
zionale Idrocarburi (ENI), and was to in- 
clude a 165,000-ton-per-year primary alu- 
minum plant. The aluminum plant was 
expected to be operational by 1977 or 
1978. 

Japan.—Nippon Light Metal Co., Ltd., 
put into partial operation the first of two 
new potlines at its Niigata smelter. Full 
production on the first line was scheduled 
for 1973. The second line, which would 
raise capacity at Niigata to 153,000 tons 
per year, was to be brought in by 1974. 

Mitsubishi Chemical Industries, Ltd., was 
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reportedly considering an expansion at its 
newly completed Sakaide smelter. The 
project, to be completed in 1974, would 
add four new potlines, increasing capacity 
from 99,000 tons per year to 209,000 tons 
per year. 

Furukawa Aluminium Co. (Furalco), 
owned by Alcoa (33.3%), Furukawa Elec- 
tric Co. Ltd. (61.7%), and Nippon Light 
Metal Co. (5%), obtained Government ap- 
proval to construct a 77,000-ton-per-year 
aluminum smelter in the Mikuni area of 
Fukui Prefecture in 1976. The $87.6 mil- 
lion smelter will use Alcoa's process for 
controlling fluoride emissions and will use 
purchased alumina from Western Aus- 
tralia. Ultimate capacity was set at 220,000 
tons per year. Electricity will be supplied 
by a thermal power station jointly owned 
by Furalco and Hokuriki Power Corp. The 
smelter's output will be used in Furuka- 
wa's own fabricating plants. 

Sumikei Aluminium Industries, Ltd., 
formed by the Sumitomo Group consisting 
of Sumitomo Light Metals Co. (40%), 
Sumitomo Chemicals Co. Ltd. (Sumika) 
(30%) , Sumitomo Metal Industries (15%) , 
Sumitomo Bank (5%), Sumitomo Trust 
and Banking (5%), and Sumitomo Shoji 
(5%), planned to construct a 99,000-ton- 
per-year aluminum smelter at Sakata, Ya- 
magata Prefecture, scheduled to start pro- 
duction in October 1975. The plant 
eventually was expected to have a capacity 
of 200,000 tons per year. Electrical power 
was to be provided by a 350,000-kilowatt- 
capacity powerplant to be owned jointly 
by Sumikei Aluminium and Tohaku Elec- 
tric Power Co. 

Construction of the 82,000-ton-per-year 
primary aluminum plant planned by Kobe 
Steel Works, Ltd., for 1972 was postponed 
to mid—1976. 

Korea, North.—The 1971 to 1976 develop- 
ment plan provided for a 20,000-ton-per- 
year aluminum plant but did not specify 
the type of plant. Some sources reported 
that three small primary aluminum plants 
were located in Hungnam, Chinnampo, 
and Tasado. 

Korea, Republic of.—The Han Kuk Alu- 
minium Co., which operates the only pri- 
mary aluminum plant in South Korea, re- 
portedly incurred financial difficulties and 
entered into an agreement with Péchiney 
Ugine Kuhlmann (PUK) whereby the ca- 
pacity of the plant would be doubled to 
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36,000 tons per year by 1975. The new firm, 
to be jointly owned by Han Kuk and 
PUK, will be called The Daehan Alumi- 
num Co. 


Mexico.—Aluminio, S.A. de C.V., planned 
to increase annual capacity of its primary 
aluminum facility at Vera Cruz to 77,000 
tons per year by 1975. 


Netherlands.—Holland Aluminium N.V., 
jointly owned by Koninklije Nederland- 
siche Hoogovens en Staalfabrieken N.V. 
(Hoogovens) and N.V. Billiton Maatschap- 
pij (Billiton), acquired the one-third in- 
terest in the Aluminium Delftzijl N.V., 
106,000-ton-per-year primary aluminum 
plant at Delftzijl, which was formerly 
owned by the Swiss Aluminium Co. (Alu- 
suisse). 

Papua.—A Japanese firm (Nippon Koei) 
was expected to survey port sites for the 
proposed Purari River hydroelectric proj- 
ect. The feasibility study of the project 
was expected to take 3 years and construc- 
tion of a dam another 5 or 6 years. A pri- 
mary aluminum plant was included in the 
long-range development plans. 

Romania.— The primary aluminum 
plant at Slatina was being expanded to 
220,000 tons per year. The expansion in- 
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cluded four new potlines and was expected 
to be completed in 1975. 

South Africa, Republic  of.—Alusaf 
(Pty) Ltd. planned to increase production 
capacity at its Richards Bay primary alu- 
minum plant to 82,000 short tons by the 
first half of 1974. The expansion was to be 
accomplished by addition of 66 new reduc- 
tion cells to the existing 150 cells. 

Taiwan.—Produotion capacity at the pri- 
mary aluminum plant at Kaohsiung was 
expected to be increased to 77,000 tons per 
year by 1975. 

United Kingdom.—Alcan (U.K.) Ltd. 
began initial production at its new Lyne- 
mouth primary aluminum plant in March. 
The plant uses alumina imported from Ja- 
maica and eventually will use electric en- 
ergy from its own 39, 000-kilowatt, 
coal-fired powerplant nearby. 

Yugoslavia.—Programs were continued to 
convert the country from an exporter of 
bauxite to an exporter of aluminum metal. 
The 55,000-ton-per-year primary aluminum 
plant under construction at Razine, near 
Sibenik in Croatia, was expected to begin 
initial production early in 1973. However, 
possible delay in construction of the elec- 
tric power facilities could adversely affect 
future output. 


TECHNOLOGY 


Annual productivity of labor in domestic 
alumina reduction facilities between 1950 
and 1972 has more than doubled, chiefly 
because of the use of larger reduction cells 
with better thermal characteristics and be- 
cause of more careful control of operating 
conditions of individual cells. As shown in 
table 18, productivity in the aluminum in- 
dustry has fluctuated at times and has 
been relatively unchanged during certain 
other periods. During the Korean War, 
productivity actually decreased from about 
79 pounds per man-hour in 1950 to 78 
pounds in 1953. During the next 2 years it 
increased rapidly to 93 pounds in 1955, 
but by 1957 it had increased to only 99 
pounds. After 1957 it rose steadily to 152 
pounds in 1962, and the rate of increase 
again slowed after 1963 to the 1969 level 
of 179 pounds per man-hour. 

Aside from technologic improvements, a 
number of other factors apparently con- 
tribute to a decline in productivity or to a 
slowing down of the rate of increase. For 


example, an emergency condition or a pe- 
riod of rapid expansion of production fa- 
cilities coupled with low utilization of ca- 
pacity by established producers, or the 
entrance of new producers, historically has 
been accompanied by a decline or leveling 
off in productivity. During long-drawn-out 
periods of low-capacity utilization, such as 
that which occurred during 1970 and 1971, 
older, less efficient plants were shut down, 
and since relatively few new producers en- 
tered the field, overall worker productivity 
increased substantially. The high produc- 
tivity in 1970 and 1971 is indicative of the 
improvement that can be expected in fu- 
ture years. 

Alcoa announced the development of a 
new process for producing primary alumi- 
num metal In this process, which report- 
edly was developed after 15 years of re- 
search costing $25 million, alumina is 
reacted with chlorine to form aluminum 
chloride which is electrolyzed in a com- 
pletely closed cell to produce molten alu- 
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Table 18.— uctivity in the aluminum industry 1 
Production workers 2 Production Man-hours Pounds of 
Year (thousand per ton of aluminum 
Number ` Million short tons) aluminum produced per 

(thousands) man-hours produced man- hour 
I) ·5·¹ w- Sew eek 8.9 18.2 719 25.3 79 
19512 52 f Oey EO sss 10.1 22.0 887 26.8 76 
I/. 0 u Q Su 11.7 24.9 937 26.6 15 
17 8 16.7 84.2 1,252 27.3 13 
TT WEE 17.0 35.3 1,461 24.2 83 
EE 16.4 88.9 1,566 21.6 98 
e ule E Sue az ES 17.0 84.8 1,679 20.7 97 
NOG Cosa a iun 8 16.3 83.4 1,648 20.8 99 
LEE 13.4 27.7 1,566 17.7 118 
19059... n eun ᷣͤ eR ewe ee 14.4 80.0 1,954 15.4 180 
LEE 14.1 29.1 2,014 14.4 189 
iir as exe ossi 12.7 26.1 1,904 18.7 146 
. Sos eto. 18.7 27.9 2,118 13.2 152 
e 14.5 29.5 2,313 12.8 156 
1964 RHOD 16.7 82.0 2,558 12.5 160 
J KA 8 16.8 33.5 2,754 12.2 164 
J A 8 17.1 34.7 2, 968 11.7 171 
Ü ˙ðü ee oe COM O 19.2 88.4 8,269 11.7 171 
LL 20.1 40.0 8,255 12.8 163 
1969. ³ 8 21.0 42.5 8,793 11.2 179 
I ere eee c" 21.4 42.5 8,976 10.7 187 
kp FER 19.1 87.6 3,925 9.6 208 
1972 EE 22.0 46.0 4,122 11.2 179 

e Estimate. 


1 At primary aluminum plants only. 


? U.S. Bureau of the Census. U.S. Census of Manufactures, 1954, 1958, 1963, and 1967. U.S. Government 


Printing Office, Washington, D.C. Th 


e figures for 1950-53, 1955-57, 1959-62, 1964-66, and 1968-71 represent 


estimates derived from a representative sample of manufacturing establishments canvassed in the Annual 


Survey of Manufactures. 


minum metal and chlorine. The chlorine 
is recycled. The process reportedly operates 
at lower temperatures than present cells, 
which are based on a fluoride-containing 
bath, and uses 30% less electrical energy, 
lower labor input, and less space. The new 
process also eliminates the need to contain 
fluoride emissions. A 15,000-ton-per-year fa- 
cility to determine the commercial poten- 
tial of the new process was scheduled for 
operation in 1975. 

The Bureau of Mines continued investi- 
gations of methods to recover aluminum 
from domestic nonbauxitic ores as an al- 
ternative to importing bauxite or alumina. 
Previous work had demonstrated the feasi- 
bility of producing aluminum-silicon alloys 
by smelting domestic aluminum silicate 
materials such as clay or anorthosite. In 
recent studies high-quality aluminum 
metal .was produced from six aluminum 
silicon alloys, containing 20% to 87% alu- 
minum, by electrolysis of the alloy in a 
molten bath of sodium, potassium, and 
aluminum chlorides, with or without 
fluorine. 12 Recovey of aluminum exceeded 
80%, and metallurgical-grade silicon was 
found to be recoverable as a byproduct 
from the alloys containing 50% to 65% 
aluminum. 

Soviet technology for producing primary 


aluminum metal and for casting aluminum 
ingots reportedly was purchased by three 
large international aluminum companies 
during 1972. Alcan Aluminium Ltd. 
(Alcan), licensed a process, presumably 
concerned with the utilization of electrical 
energy, which it said could significantly in- 
crease production efficiency at its facilities 
in Canada.13 Reynolds Metals Co. and 
Kaiser Aluminum & Chemical Corp. ob- 
tained licenses to an eleotromagnetic proc- 
ess for casting large aluminum ingots 
which was said to produce a smooth 
finish on the ingot surface and eliminate 
the need for scalping or trimming the in- 
gots before they are rolled into sheet or 
plate or extruded. The process also was 
believed to produce a better quality grain 
structure and reduce costs by as much as 1 
cent per pound.14 

In recent years the Bureau of Mines has 
greatly accelerated its investigations of 
methods to recover aluminum and other 
metals and materials from solid wastes. 


12 Singleton, E. L., R. L. de Beauchamp, and 
T. A. Sullivan. Recovery of Aluminum From 
Aluminum-Silicon Alloys. BuMines RI 7603, 1972, 


15 Metal Bulletin. Alcan Buys Russian Process. 
No. 5709, June 20, 1972, p. 14. 

14 Wall Street Journal. Reynolds Metals Sees So- 
viet Process in Use as Early as This Fall. V. 180, 
No. 40, Aug. 28, 1972, p. 11. 


ALUMINUM 


Two molten salt electrorefining processes 
to recover aluminum and to concentrate 
other metals into a recoverable form from 
electronic scrap were reported.15 


Bureau research on recovery of values 
from municipal incinerator residues has 
progressed through the pilot plant stage. 
The methods developed will be further 
tested in a $3.2 million demonstration fa- 
cility scheduled for completion in 1973 at 
Lowell, Mass. This plant was expected to 
treat 65,000 tons of residue per year and 
recover 1,000 tons of aluminum, 700 tons 
of zinc and copper, and 13,500 tons of col- 
orless glass, annually. In 1972, the major 
Bureau effort was shifted to the develop- 
ment of new methods to mechanically sep- 
arate aluminum and other metals and val- 
uable materials from raw, unburned 
refuse. Research on this project was on a 
5-ton-per-hour stage and included such op- 
erations as shredding, air classification, mag- 
netic separation, screening, optical sorting, 
and high-tension electrostatic separation. 

An experimental method was developed 
to recover aluminum and other materials 
from the nonmagnetic residue resulting 
when wrecked automobiles are shredded, 
passed over a magnetic separator, and 
hand sorted to remove large chunks of alu- 
minum and other nonferrous metals. In 
commercial practice the nonmagnetic resi- 
due, which contains about 76 pounds of 
aluminum metal per ton and represents an 
annual loss of about 700,000 tons of alumi- 
num and other metals valued at almost 
$40 million, is discarded. In the new 
method, a mixed metal concentrate con- 
taining 95% of the metals in the original 
reject material is recovered in a product 
that is 75% metal. This product is then 
washed with water to obtain a product 
that contains 99% metal. Separation of the 
aluminum and other nonferrous metals in 
this product was being investigated using 
cryogenic and heavy-media separation tech- 
niques. 

The principal aluminum alloys pro- 
duced, the raw materials used, and the 
problems and processes associated with the 
industrial recovery of aluminum from 
scrap were described in a comprehensive 
report.16 

The technology and economics of con- 
trolling air emissions of gas and particu- 
lates from primary and secondary alumi- 
num production operations continued to 
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receive attention. A comprehensive study 
of air emission control technology and 
costs in the aluminum industry in the 
United States was prepared under contract 
to the EPA by Singmaster & Bryer, Metal- 
lurgical Engineers. Results of the study 
were summarized by an EPA official.17 
Based on an analysis of models represent- 
ing the various plant processes and control 


Systems in use in the aluminum industry, 


the contractor concluded that in 1970 over- 
all fluorine control efficiency ranged from 
zero at plants without controls to an aver- 
age of 94.7% at plants that utilized 
efficient systems to control fluorine emis- 
sions from potrooms as well as from the 
individual reduction cells. The average 
fluorine control efficiency in the industry 
was 73%, indicacting that about 25,500 
tons of fluorine or 12 pounds per ton of 
aluminum produced in 1970 was emitted 
into the air. Of the total fluorine emitted, 
4695 was in a gaseous state, and the re- 
mainder was in a solid form. 


The fluorine and dust control system in- 
stalled at an alumina reduction plant at 
Lista in southern Norway was described. is 
The plant, which is 50% owned by Alcoa, 
utilized a duplex system whereby gas and 
particulate material, emitted from the re- 
duction cells, are burned to oxidize the tar 
content and are then passed through sin- 
gle-stage cyclones to remove 30% of the 
dust in a fraction that contains most of 
the iron. The remaining gas and solids are 
passed through a fluidized bed of alumina 
which entraps 98.2% of the solids and ab- 
sorbs 99.9% of the fluorine. The alumina, 
containing absorbed fluorine and entrained 
dust, is fed directly to the reduction cell. 
The potroom gas and dust that escape 
from the reduction cells during servicing 
operations are treated in wood scrubbing 
towers using sea water. This system re- 


15 Sullivan, T. A., R. L. de Beauchamp, and E. 
L. Singleton. Recovery of Aluminum, Base, and 
Precious Metals From Electronic Scrap BuMines 
RI 7617, 1972, 16 pp. . 

16 Ginsburg, T. H. Scrap Utilization By Second- 
ary Aluminum Smelters. Proceedings of the 
Third Mineral Waste Symposium (jointly spon- 
sored by the Bureau of Mines and IIT Research 
Institute), Chicago, Ill., Mar. 14-16, 1972, pp. 
269-273. 

17 Iversen, R. E. Air Pollution in the Alumi- 
num Industry. J. Metals. v. 25, No. 1, January 
1973, pp. 19-23. 

18 Eftestol, T., E. Morkesdal, and A. K. Syrdal. 
Duplex Gas Cleaning System at a Modern VS 
Soderberg Plant. Light Metal Age, v. 30, No. 
5—6, June 1972, pp. 10-14. 
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moved about 90% of the fluorine from the 
potroom gas and 50% to 60% of the dust. 
Total emission of fluorine from another 
plant with similar control systems was 
3 kilograms per hour, or about 1 pound 
per short ton of aluminum produced, based 
on a 30,000-ton-per-year output rate. 


One of the principal environmental con- 
cerns in the aluminum industry has been 
the prevention of air and water pollution 
from the chlorine used to flush oxides and 
gases from molten aluminum and to re- 
move magnesium from aluminum-base 
scrap. The magnesium content of such 
scrap averages about 0.5% and must be re- 
duced to about 0.1% for most casting ap- 
plications. The historical method of re- 
moving gas from aluminum and 
magnesium from aluminum- base scrap 
(aside from diluting the magnesium- con- 
taining scrap with pure aluminum) has 
been to bubble chlorine gas up through 
the molten aluminum. The chlorine reaots 
with and flushes out various gases and also 
reacts with the magnesium. The resulting 
magnesium chloride rises to the surface of 
the melt where it can be skimmed off 
along with other products of the fluxing 
operation. Only about 5% to 10% of the 
chlorine reacts using this method, and the 
remainder is usually exhausted to the at- 
mosphere. Several new methods for degass- 
ing molten aluminum alloys and for re- 
moving magnesium were developed which 
reportedly reduced the quantity of chlo- 
rine emitted into the air. 

Reynolds Metals Co. used a mixture of 
gases containing 80% nitrogen and 10% 
each of carbon monoxide and chlorine to 
flush impurities from molten aluminum.1? 
Another firm offered two methods to re- 
duce chlorine pollution in fluxing molten 
aluminum. 20 One method utilized hexachlo- 
rethane tablets as a source of chlorine, 
and another utilized a mixture of a gas 
with 90% nitrogen and 10% chlorine. 

In another process for cleaning liquid 
aluminum, the molten metal is treated 
with nitrogen gas in a degassing chamber 
and is then passed through a bed of coarse 
refractory granules, coated with flux to 
complete the cleaning operation, and fi- 
nally passed through a bed of uncoated 
coarse granules to remove entrapped 
flux.21 The process was said to eliminate 
the need for treating fumes in casting 
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shops and to reduce operating costs, proc- 
essing times, and metal losses from dross 
formation. 

Alcoa developed a process whereby the 
magnesium in aluminium-base scrap is re- 
acted with chlorine in stages in a closed 
system. The company reported that the 
stoichiometric reaction produced a 99% 
pure magnesium chloride as a 
byproduct. 22 Investment costs for process - 
ing 12,000 tons of aluminum alloy scrap 
per year using this method were estimated 
at 575, 000. 

Suggestions for selecting refractories and 
designing and constructing aluminum 
melting furnaces were given in a report. 28 
The use of high-alumina refractories was 
recommended for use with molten alumi- 
num furnaces to reduce silica migration, 
which increases wetting of and buildup on 
the furnace lining and reduces furnace vol- 
ume. 

The continuous hot dip method for 
applying an aluminum coating on steel to 
improve its corrosion and heat resistance 
has been in commercial use for many 
years, and in 1972 only one other process 
was in use on a large commercial scale. 
That method involved the electrostatic 
deposition of dry aluminum powder and 
was employed by the British Steel Corp. at 
Shotton in the United Kingdom. The hot 
dip process involves passing the steel strip 
through a molten aluminum bath at about 
700° C. Formation of an iron-aluminum 
alloy at the interface of the steel base and 
the aluminum coating in this process ad- 
versely affects the formability of the mate- 
rial and limits its application. The dry 
powder process was envisaged as a means 
of avoiding this problem and a number of 
such methods were being developed.?4 


19 Chemical Engineering. Aluminum Firm De- 
1575 . Process. V. 79, No. 6, Mar. 20, 
1 » p. 57. 

20 American Metal Market. Aluminum Users of 
Chlorine Offered Cost Cutting Methods. V. 79, 
No. 158, Aug. 30, 1972, p. 13. 

21 Brant, M. V., D. C. Bone, and E. F. Emley. 
Fumeless In-Line Degassing and cleaning of Liq- 
uid Aluminum. J. Metals, v. 23, No. 3, Marc 
1972, pp. 48-53. 

22 Regan, B. Alcoa Develops New Process For 
Recycling Aluminum Cans. Metal Market, v. 
79, No. 148, Aug. 15, 1972, p. 10. . 

23 Jones, P. E. How To Select Refractories For 
Aluminum Melting Furnaces. Mod. Metals, v. 28, 
No. 8, September 1972, pp. 72-76. . 

? Hudson, David. Precoated Steel: 1 Alumi- 
nized Steel Sheet. Metal Bulletin Monthly, No. 19, 
July 1972, pp. 9-14. 

Iron Age. A Third Coated Steel Is Ready To 
Roll. V. 209, No. 22, June 1, 1972, pp. 52-54. 

Metal Bulletin. Nisshin's New Process. No. 
5664, Jan. 7, 1972, p. 28. 


Antimony 


By Charlie Wyche + 


In 1972, domestic mine production of 
antimony, curtailed by a tragic fire at the 
Sunshine Mine, declined to the lowest level 
in more than 30 years. Secondary produc- 
tion also continued the downward trend 
from the 1969 high. The 18% increase in 
consumption of primary antimony, how- 
ever, was supplied by a 75% increase in 
imports of ore, metal, and oxide. 

The price of RMM brand antimony 
metal, in bulk, f.o.b. Laredo, Tex., was 
stable at 57 cents per pound throughout 
the year. The free world antimony price 
edged upward following buying interest 
from both consumers and dealers, and the 
People’s Republic of China’s reluctance to 
sell. The quoted price range of European 
lump ore, 60% antimony, declined during 
the first half of 1972 but reversed the trend 
in the second half and showed substantial 
strength at yearend. 

Legislation and Government Programs.— 
Effective January 1, 1972, the General Modi- 
fication of Tariff Schedules of the United 
States, Federal Register document 67-14749, 
filed on December 18, 1967 (Federal Regis- 


ter, v. 32, No. 244, Dec. 19, 1967, pp. 19002- 
19004, reduced the import duty on anti- 
mony metal TSUS No. 632.02 from 1.2 to 
1.0 cents per pound. No further reduction 
is scheduled. 

Under authorization of Public Law 92- 
105, enacted August 11, 1971, the General 
Services Administration (GSA) disposed of 
70 tons of antimony from the Government 
stockpile in 1972. The total quantity au- 
thorized for disposal is 6,000 tons of "C" 
and "D" grades metal with a maximum of 
800 tons to be sold each calendar quarter. 
All of the antimony was restricted to do- 
mestic consumption. Sales of the metal were 
in the form of granules, pigs, slabs, cakes, 
ingots, and broken pieces. All sales were 
made on an “as-is” basis and in keeping 
with its policy in stockpile sales, no war- 
ranties were made by GSA as to the chemi- 
cal analysis, physical condition, or fitness 
for any use or purpose of the metal. Total 
Government inventory at the close of the 
year was 46,676 tons, of which 5,976 tons 
were surplus. 


1 Physical scientist, Division of Nonferrous 


Metals. 


Table 1.—Salient antimony statistics 


(Short tons) 
1968 1969 1970 1971 1972 
United States: 
e 
mary: 
Min Cee RT 856 938 1,130 1,025 489 
Smelter 1. 22 2. L2 c... .- 12,489 13,203 13,381 11,374 13,344 
Secondary 23,699 23, 840 21, 424 20, 917 , 50 
Exports of ore, metal and alloys............... 109 207 543 1,023 12 
Imports, general (antimony content)... ....... 17,343 17,032 18,654 13,595 23,743 
Consumption 18,520 17,843 13,987 13,707 16,124 
Price: ew York, average cents per pound 45.75 57.57 144.19 71.18 59.00 
World: Production 67, 628 73,001 77,124 70,891 75,035 


1 Includes primary antimony content of antimonial lead produced at primary lead refineries. 
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DOMESTIC PRODUCTION 


MINE PRODUCTION 


Domestic mine production from antimony 
ores and concentrates and coproduct anti- 
mony concentrates from silver mine pro- 
duction declined 52% to 489 short tons, 
the lowest level since 1953. Lead silver ores 
of the Coeur d’Alene district of Idaho 
contributed 345 tons, substantially below 
the 854 tons supplied in 1971. The drastic 
decline in production was due primarily 
to the 8-month closing of the Sunshine 
Mining Co., the only major domestic pro- 
ducer of antimony, following a disastrous 
fire in May. Tetrahedrite concentrates from 
Sunshine Mining Co., Hecla Mining Co., 
and Silver Dollar Mining Co. were proc 
essed into cathode metal, 96% antimony, at 
the Sunshine Mining Co. electrolytic plant. 
Byproduct antimony recovered at primary 
lead smelters from domestic lead ores 
totaled 516 tons. Most of this antimony was 
not recovered as the pure metal, but was 
processed to and consumed as antimonial 
lead. 

The U.S. Antimony Corp. became a fully 
integrated mining, milling, refining, and 
sales organization. The company successfully 
completed a refining procedure to convert 
antimony sulfide concentrates to metallic 
antimony. Approximately 142 tons of anti- 
mony was produced in 1972, using this 
pollution-free process. In Nevada, one mine 
produced a small tonnage of antimony ore. 


Table 2.—Antimony mine production and 
shipments in the United States 


(Short tons) 

Antimony Antimony 
Year concentrate | À P  —p 
(Quantity) Produced Shipped 
Loen 5,263 856 941 
1999 5,707 938 943 
1970 — 6,681 1,130 1,029 
197111 4,721 1,025 1,073 
17177 2, 072 489 547 


SMELTER PRODUCTION 


Primary. — Production of 13,344 tons of 
antimony from primary ores at domestic 
smelters represented a 17% increase above 
that of 1971. The increase was essentially 
in production of oxide, and sulfide com- 
pounds, as metal production increased only 
slightly above that of 1971. Byproduct anti- 
monial lead output dropped to 731 tons, 
35% below that of the previous year. The 


source of feed materials for the smelter 
was as follows: 92% from foreign antimony 
ores and base metal ores, and 8% from 
domestic mine production of antimony con- 
centrate and as byproduct at domestic lead 
smelters. Antimony recovered as a lead- 
smelter byproduct represented 7% of the 
total primary antimony production. Over 
90% of the byproduct antimony produced 
at primary lead smelters was consumed at 
the smelter in manufacturing antimonial 
lead. A small quantity was processed to 
oxide or recycled in residues. 


Primary smelter products were divided as 
follows: Metal, 29%; oxide, 63%; antimonial 
lead, 5%; and sulfide and residues, 3%. The 
NL Industries, Inc., smelter at Laredo, Tex., 
and the Sunshine Mining Co. electrolytic 
plant at Big Creek, Idaho, produced anti- 
mony metal. Oxide was produced by Amer- 
ican Smelting and Refining Co., McGean 
Chemical Co., Harshaw Chemical Co., M & 
T Chemicals Inc., and NL Industries. Bun- 
ker Hill Co., American Smelting and Re- 
fining Co., St. Joe Minerals Corp., and U.S. 
Smelting Lead Refinery, Inc., were the 
principal producers of byproduct antimo- 
nial lead. McGean Chemical Co., Hummel 
Chemical Co., and M & T Chemicals Inc. 
produced antimony sulfide. 

Secondary.—Secondary antimony recovery, 
from lead scrap, was slightly higher than 
in 1971. The increase was due chiefly to 
secondary lead plants as recoveries at pri- 
mary lead smelters increased to about 61 
tons. Manufacturers and foundries recov- 
ered 902 tons of antimony in processing 
scrap, 194 tons more than in 1971. Sources 
of old scrap, which supplied 85% of the 
secondary antimony, consisted of the fol- 
lowing: Batteries, 70%; type metal, 17%; 
babbitt, 5%; and miscellaneous material, 
8%. Drosses and residues resulting from 
manufacturing and casting operations pro- 
vided 3,400 tons, or 15% of the total 
secondary antimony. Antimony in scrap is 
usually recovered as antimonial lead, with 
additions or removal of antimony as re- 
quired in the refining stage to meet speci- 
fications for the various antimonial lead 
alloys. About 2,570 tons of primary anti- 
mony was used by secondary smelters to 
supplement the secondary supply during 
1972, compared with 2,850 tons in 1971. 


ANTIMONY 161 


Table 3.—Primary antimony produced in the United States 


(Short tons, antimony content) 
Class of material produced 


Year Byproduct Total 
Metal Oxide Sulfide Residues  antimonial 
lead 
Eeer 8,617 6,518 133 417 1,804 12,489 
1969 oe Tool a poet 8 3,129 7,746 95 330 1, 903 13, 203 
J)ſ)ͤ K S 5e 8,732 8,261 28 384 981 18,381 
EAE EE 8,816 6,272 18 136 1,132 11,374 
Ee 8,887 8,343 232 201 781 18,344 
Table 4.—Secondary antimony produced in the United States, by kind of scrap 
and form of recovery 
(Short tons, antimony content) I 
Kind of serap 1971 1972 Form of recovery 1971 1972 
New scrap: In antimonial lead 1. 15,839 17,200 
Lead-base. .......... 8,269 8,100 In other lead alloys....... 5,067 5,280 
Tin-base. ........... 73 300 In tin-base alloyss --- " 11 ; 
Total... eee 8,342 8,400 otal _.--.------ 20,917 22,500 
Value (millions) $29.8 $70.2 
Old serap: 
Lead-base. .........- 17,550 19,000 
Tin-base...........- 2 100 
ku cen 17,575 19,100 
Grand total... 20,917 22,500 


1 Includes 59 tons of antimony recovered in antimonial lead from secondary sources at primary plants in 


1971 and 120 tons in 1972. 


Table 5.—Byproduct antimonial lead produced at primary lead refineries 
in the United States | 


(Short tons) 
Antimony content 
Year Gross From From From Total 
weight domestic foreign scrap 
ores 1 ores 2 Quantity % 
1968 on Bite esos et ue 28,363 1,300 504 203 2,007 7.1 
Är EE EE 24,741 1,174 729 179 2,082 8.4 
;; K 20,438 598 383 203 1,184 5.8 
11111!!! EEN 19,686 828 804 59 1,191 6.0 
KI ue 15,051 516 215 819 1,050 7.0 


1 Includes primary residues and a small quantity of antimony ore. 
? Includes foreign base bullion and small quantities of foreign antimony ore. 


CONSUMPTION AND USES 


Industrial consumption of antimony in 
various end products totaled 38,624 tons, 
an increase of 12% above that of 1971. 
Primary antimony contributed 16,124 tons, 
42% of the total, and secondary antimony, 
22,500 tons. Secondary antimony was used 
predominantly in the manufacture of anti- 
monial lead and other hard-lead alloys. 

Consumption of primary antimony in- 
creased 18% in comparison to that of the 
previous year. Consumption increased for 
all classes of material consumed except by- 
product antimonial lead. Antimony metal 


and antimony oxide represented 34 and 
52%, respectively, o£ the material consumed, 
and antimonial lead about 5%. Consump- 
tion of primary antimony in metal prod- 
ucts increased 11%, principally in that used 
for antimonial lead. Increases were reported 
for all products except ammunition, cable 
covering, solder, and type metal. 

Nonmetal products required 23% more 
antimony in 1972 than in 1971. One of the 
largest uses was in flameproofing chemicals 
and compounds. Demand for flame-retard- 
ant materials increased when the U.S. De- 
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partment of Transportation safety standard 
went into effect. This standard established 
specific flammability restrictions for interior 
components of passenger cars, trucks, and 
buses. In order to meet this requirement, 
automotive companies added various flame- 
retardant materials to their 1973 model 
interiors. Consumption in plastics, rubber 
products, and pigments also continued the 
upward trend. A total of 1,118 tons of anti- 


Table 6.—Industrial consumption of 
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mony was consumed in “Other” nonmetal 
products. Three compounds, antimony sul- 
fide, and potassium pyro-antimonate, with 
a wide range of applications, and sodium 
antimonate predominantly an opacifying 
agent in enamel and glass, accounted for 
54% of the total. Approximately 19% was 
consumed as antimony chloride (penta- 
chloride and trichloride), and the remain- 
ing 27% was used in a variety of chemical 
compounds. 


primary antimony in the United States 


(Short tons, antimony content) 


Class of material consumed 


Year Ore and Byproduct 
concentrate Metal Oxide Sulfide Residues aac mona Total 
ea 
1968__________ 299 6,561 9,363 75 418 1,804 18,520 
. AA 507 6,275 8, 756 72 330 1,903 17,843 
ö AA 380 4,989 7,157 46 384 981 13,987 
Kr ug L Z. Lus bes 387 5,080 6,944 28 136 1,132 13,707 
17777·³ͤ ³Ü A 1, 226 5,473 8,389 104 201 731 16,124 
Table 7.—Industrial consumption of primary antimony in the United States, 
by class of material produced 
(Short tons, antimony content) 
Product 1968 1969 1970 1971 1972 
METAL PRODUCTS 
Ammunit ion 156 115 102 67 64 
Antimonial lead 2... L2l lll 6,817 6,723 5,246 5,430 6,149 
Bearing metal and bearing 755 758 481 515 559 
Cable covering 178 55 38 36 19 
Castings______ ³˙»¹ ⅛ð , ] yy 46 33 16 20 39 
Collapsible tubes and foil! 50 56 35 22 20 
Sheet and pipe. .............- 2 2 Lc Ll Lll LL 2.l22- 105 105 77 74 108 
Sk y A Roe eared ye 255 242 286 178 177 
Felt EE 423 541 220 177 142 
Eeer ( 8 258 137 73 102 105 
Totals: sn ur of on cen y eser Afi 9,043 8,765 6,574 6,621 7,382 
NONMETAL PRODUCTS 
Ammunition prim ers 33 37 27 23 23 
Fireworks. nnn 37 80 17 4 4 
Flameproofing chemicals and compounds. ` 2,774 2,096 1,774 1,524 2,280 
Ceramics and gl aas 2,037 2,108 1,820 1,840 1,695 
Pigments_______. ͥ eeu Bech 859 722 610 592 644 
Plastics coc ul be sie Su eR ee iE e 2,318 2,558 1,667 1,810 2,391 
Rubber produe tek 440 519 525 587 
C1 ꝛ˙²˙ꝛ0?õ⅛;Ü·wm md mt 8 979 1,094 929 768 1,118 
Total; Torah aa Es m v tee 9,477 9,078 7,968 1,086 8,742 
Grand total. 18,520 17,843 13,937 13,707 16,124 
STOCKS 
Industrial stocks of primary antimony de- decreases in metal, residues, antimonial 


clined from the 9,740 tons at the end of 
the first quarter to a low of 8,481 tons at 
the end of the second quarter, increased to 
9,130 tons by the end of the third quarter, 
and totaled 8,622 tons at yearend. Increases 
in oxide and sulfide stocks failed to offset 


lead, and ore and concentrates. Government 
stocks of antimony metal totaled 46,676 tons 
at the close of 1971. Of the total inventory, 
the strategic stockpile contained 24,645 tons 
and the supplemental stockpile contained 
22,031 tons. 
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Table 8.—Industry stocks oí primary antimony in the United States, December 31 
(Short tons, antimony content) 


Stocks 1968 1969 1970 1971 1972 

Ore and concentrate 2,791 2,227 2,973 3,582 3,562 
! Da het Sak e tar Sane baa 1,323 1,273 1,598 1,367 1,382 
Ettel, uu smua a o Gu Ñs UE mrt eg 1,921 2,053 2,932 2,697 3,179 
DEE ⁰¹˙ U... yy y 127 108 39 2 182 
Residues and alags ....... 22222 222222222. 199 307 948 647 176 
Antimonial lead eee 265 371 357 322 191 

H »» ⁰ W 6, 626 6, 339 8, 847 8, 637 8,622 


1 Inventories from primary sources at primary lead refineries only. 


PRICES 


The domestic price of antimony metal, 
99.5%, RMM brand, and 998%, “Lone 
Star” brand, held at 57 and 68 cents per 
pound, respectively, in bulk, f.o.b., Laredo, 
Tex., (59 and 70 cents at New York). The 
dealer price for imported metal, duty paid, 
New York, also continued at 60 cents per 
pound. The domestic price of oxide con- 
tinued unchanged at 69 cents per pound 
in carload lots. 

At the beginning of the year, the quoted 
price of European lump ore, 60% contained 
antimony, at New York was $8.64 to $10 
per short-ton unit. The price began to de- 
crease in February due to lack of demand 
resulting from a slowdown in the USS. 
economy. From February to August quota- 
tions were 25 to 30 cents per short-ton unit 


lower than earlier in the year. Prices eased 
in the second quarter and at yearend the 
quotation ranged from $7.60 to $8.60 per 
short-ton unit. 

The GSA quoted prices for “C” (99.0%) 
and “D” (97.6%) metal were 54 and 51.5 
cents per pound, respectively, f.o.b., desig- 
nated Government storage locations. 


Table 9.—Antimony price ranges in 1972 


Type of antimony Price per 
pound 
Domestic metal $0.57 
Foreign metal: ................. .58 57 
Antimony trioxide 492z3z33 .69—.77 


1 RMM brand, f. o. b., Laredo, Tex. 
2 Duty- paid delivery, New York. 
3 Quoted in Metals Week. 


FOREIGN TRADE 


Exports of antimony in alloys, metal, 
scrap, and waste totaled 121 tons and were 
valued at $84,800, only one-tenth the value 
of exports in 1971. Exports were destined 
for 12 countries. Canada, France, the United 
Kingdom, West Germany, and Chile, in 
declining order of receipts, accounted for 
93% of the total. The quantity of antimony 
oxide exports increased to 311 tons valued 
at $276,600. Consignments were made to 15 
countries. Canada imported 34% of the 
oxide, followed by West Germany and 
Taiwan with 33% and 13%, respectively. 
The remainder was divided among 13 other 
countries. 

General imports of antimony of all cate- 
gories totaled 23,743 tons (antimony con- 
tent), a 75% increase from the 1971 deliver- 
ies and the highest level on record. The 


increase was essentially as antimony in ore 
and concentrate which increased from 22,100 
to 33,500 tons gross weight. Oxide imports 
increased from 2,800 to 5,000 tons gross 
weight and metal imports from 1,700 to 
2,400 tons. The Republic of South Africa 
and Bolivia supplied 59 and 15%, respec- 
tively, of the ore and concentrate imported. 
The People’s Republic of China supplied 
almost half of the metal. The United King- 
dom, Belgium-Luxembourg, and France 
supplied essentially all of the oxide imports 
(83%). 

Additional imports included 129 tons of 
alloy containing 83% or more antimony by 
weight, 67% of which came from Mexico; 
31 tons was received from United Kingdom; 
and 11 tons was supplied by Taiwan. Total 
value of this material was $136,314. 
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Table 10.—U.S. imports for consumption of antimony, by country 


1971 1972 


Country Short tons Short tons Value Short tons Short tons Value 
(antimony (thou- (gross (antimony (thou- 
weight) content) sands) weight) content) sands) 


lll! 8 84 $19 
E EES 2,610 1,598 2,181 4,071 2,562 1,586 
Canada...................--...- 9 " 
rr; 86 489 311 587 2,759 1,722 1,096 
Germany, Wes om 2 
Guatemala 1,280 615 134 815 158 85 
Honduras 296 8 44 77 6 

(a o o ergeet erer 9,540 2,814 847 8,261 2,217 820 
Morocco 229 63 865 5 70 
Moramviques EECH e 402 Wb - E Ra 
South "rin Republic of 6,400 8,826 4,278 17,224 10,160 5,766 
Thailand 148 100 55 
United Kingdom: EE 841 165 114 es SE ES 

/f» A 22, 102 9,619 8, 787 33, 542 17,212 9,487 

anum metal including needle or 

um-Luxembourg............- 175 ee 281 188 Sp 185 
e m ore 10 2k € ms = 
EE 2c zg SL 55 € 50 
Canada (2) T 26 1 HA 15 
China, People’s Republic o 16 Se 17 1,017 =š 978 
Czechoslovakia 2 oe 2 E MEN d 
ErBncé... ſͤ . eee te ee 65 SN 87 59 =š 64 
Germany, West 11 Ge 14 (2) t 8 
Hong Kong im Es -— 66 e 65 
E11! 17 ee 18 = =o 8 
C 617 = ku e z wi 
ae ublic off in es M 
PM E % ˙O—0 QUSS S 238 m 149 862 zu 194 
Netherlands NEP TONES ²˙ y QUAS NOR 11 ES T ag 28 

Singapore a i == 5 ae 
Spa EEN 11 P 18 12 8 18 

aiwan_____ _. . . .. l... 8 68 a 68 106 ma 101 
Thailand 77 b 101 - i Kë 
KAES 82 SI 28 87 8 30 
United Kingdom 88 = 186 160 An 142 
Yugoslavia... ....... 2 l.l. L---- 198 ES 242 254 M 246 

ke 7 NEE 8 1,670 (3) 1,961 2,380 (š) 2,167 

Antimony oxide: 

EE EEN = Gs 91 610 ic 651 

China, "People s Republic of 85 a 7 
ctp ö arn DNI OS 692 da 1,047 1,359 ES 1,502 
Germany, Wette 50 a 59 172 La 186 

C EOM ROME EAM 880 ae 552 556 zd 

Netherlands 47 BE 66 52 SS 62 
United Kingdom 1,282 ae 2,028 2,198 du 2,658 
Total- ] ð˙’2ͥ˙·»L-——mw ͤ x 2, 791 (3) 4,817 5,032 (š) 5,766 


llncludes needle or liquated (value in thousands): 197 E Lasers, 82 tons ($47); 1972— 


Bel um-Luxembourg, 78 tons ($68); United Kingdom, 5 tons ($7). 
than 14 unit. 
: Content not reported. 
Table 11.—U.S. imports for consumption of antimony 
Antimony ore Needle or liquated Antimony metal 1 Antimony oxide 
Short Antimony content Short Value Short Value Short Value 
Year tons „5 De Geer tons Se tons iun 
(gross ort ue gross san (gross san (gross san 
weight) tons (thou- weight) weight) weight) 
, sands) 
1970.. 84,415 18,820 $12,783 18 $54 1,290 $3,498 4,256 $10,028 
1971.. 22, 102 9,619 8,787 82 47 1, ' 638 1,914 2, 791 4,317 
1972... 38, 542 17,212 9,487 78 75 2, 302 2, 092 5, 082 5,766 


1 Does not include alloy containing 8895 or more of antimony; 1970—United Kingdom, 179 short tons 
($378,740); Turkey, 18 short tons ($50, 411); Japan, 18 short tons ($81,846); 1971— United Kingdom, 120 
short tons ($120,098); Turkey, 82 short tons ($29,022); Japan, 22 short tons ($18,453); Mexico, 85 short tons 
($113,319); Thailand, 11 short tons ($10,856); 1972—Mexico, 87 short tons ($79, 294); United Kingdom, 81 
short tons ($25 , 827) ‘Taiwan, 11 short tons ($31, 698). 
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WORLD REVIEW 


World production in 1972 increased about 
5,000 tons to a high of more than 75,000 
tons. The most significant increase was in 
Thailand, which gained about 3,000 tons 
compared with 1971 production. Produc- 
tion increases were also reported in Mexico 
and Bolivia, which more than compensated 
for declines in output from the United 
States, Peru, Morocco, and Honduras. 

The market was weak and demand was 
at a low level when the year began. A firm- 


ing trend in world antimony prices began 
developing in midyear, and this trend con- 
tinued throughout the remainder of 1972. 
The antimony industry was optimistic, 
based mainly on the use of antimony oxide 
for flame retardancy in the vinyl plastic 
field, especially in automotive applications. 
As a result, antimony producers around 
the world continued to develop new mines 
and to expand existing ones. 


Table 12.—Antimony: World production (content of ore 
except where otherwise indicated) by country 


(Short tons) 
Country 1970 1971 1972 v 
North America: 
COETY- To f O ñꝛ⅛²˙“;ĩ5ẽV ½ // t ST E EEN 363 162 285 
AH E EE t 1,430 976 e 1,000 
(Een EES 878 160 88 
I ³ hs yd l Beaters cip ͤ y 4, 925 3, 705 e 4,700 
United SG ea ee ne hy ⁰⁰k; ca de dat aN ee 1,180 ,02 489 
South America: 
Argentina. l lu ede rod Se ees ato cere Z D. Ss e 15 
Bolvia$- — o ̃ñ ẽ æ .. ST I a: 12, 970 12, 861 14,472 
Peru (recoverable) ) r 1,286 51 
Europe: 
ustria (recover able 672 515 e 580 
Czechoslovakia 660 660 660 
IM Mele JJ) ah ne, Lecce ae ad EE EEN 1,482 1,295 e 1300 
nl EENEG S Së 
)/(öÄöͥͤͥ S ay Z EES r 87 122 150 
S S A INMINENTE NS 7,400 7,600 7,700 
Kart TEE EEN 8,197 8,204 8,171 
Africa: 
P BT EEN 66 et 66 e 66 
7 ⁰⁰ydſ ³ðx ĩͤ Su Sharma r 2,008 2,174 
5 Africa, Republic ff.. 19,147 15,704 16 , 062 
ürma oS Se eee ee ar 72 141 144 
China, People's Republic of z 18,000 18,000 18,000 
Jõĩõĩ5˙0,ö“U ⁵ “³ 7 3 e6 
Korea, Republic off os ae 8 
Malaysia (Sarawak)... j 198 817 226 
F;; ðò Lo c s otitis oye Ee 84 50 
III; ĩÄ EEN 2, 598 2,529 5,284 
17/1 ³Ü50A¹A. ͤ Kü ⁰»Wſ w mt 8,058 2,485 e 2,500 
Oceania: Australia ... oaoa oaa a * 1,012 1,061 1,467 
7öõöÄ5˙iꝛĩͤ⁰ ̃ ĩ ũ ⁵ d ð df eet ð ß ⁵ĩ˙•ꝙw à ain r 77, 124 70, 891 75, 035 


* Estimate. P Preliminary. r Revised. 
1 Antimony content of smelter products. 
? Includes antimony content of antimonial lead. 


s Data for 1970 are the sum of exports by small and medium mines and COMIBOL output; data for 1971 


and 1972 re 


rtedly represent total exports. 
41970 an wë 


1971 revised to zero. 


5 Antimony content of antimony concentrates, lead concentrates and lead-zine concentrates. 


Australia’s Antimony Corp. N.L. placed 
the Dorrigo antimony mine in New South 
Wales on a production basis in view of 
the increased world market price of anti- 
mony concentrate. The company anticipates 
that prices will continue to firm as a result 
of projected improvement in the world 
economy, particularly in the United States. 
Production plans are for an output of about 
4,000 tons per year of antimony concentrate 


representing gross annual sales of $2 million 
at the 1972 price level. 


Munga Creek Minerals reported further 
work on the main shaft at the Munga Creek 
antimony mine at Kempsil, New South 
Wales. Following sublevel development, 
stoping was in progress, and a continuous 
supply of good ore has been assured. In 
the fourth quarter of 1972, the company 
produced 9,500 tons of antimony concen- 
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trate. Mill capacity will be doubled as soon 
as the main shaft comes into production. 

An antimony plant came on stream in 
Italy. Azienda Minerali Metallici Italiani 
S.p.A. (AMMI) began operating its mine 
and metallurgical plant, at Manciano, near 
Grosseto. The antimony deposit contains 
an estimated metal reserve of 20,000 tons. 
Initial capacity of the plant has been sched- 
uled at about 150 tons per year of metallic 
antimony. 

In the Republic of South Africa at Con- 
solidated Murchison Goldfields and Devel- 
opment Co. Ltd.'s plant, 547,000 tons of 
ore were milled during 1972, yielding 24,400 
tons of antimony concentrate and cobbed 
ore. Although this output represented a 
10% increase in the milling rate compared 
with that of 1971, the production of con- 
centrate increased only marginally as the 
grade of ore mined was lower. To overcome 
this possible limiting condition on metal 
production, a decision was made in Sep- 
tember to locate a new shaft, to be known 
as the Athens shaft, at the Weigel ore body. 
This ore body, which was mined and 
treated successfully at fairly shallow depths 
in the past, was selected in preference to the 
New Monarch ore body where preliminary 
work showed it to be more irregular. Work- 
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ing costs per ton milled were reduced by 
12% compared with those of 1971. The in- 
creased milling rate could result in insuffi- 
cient ore being available from the Alpha 
section of the mine by 1975. 

In Bolivia, contracts for the structural 
steel to be used in the construction of the 
buildings housing a new antimony smelter 
were signed. Construction of the smelter is 
expected to be completed in 1975, with an 
estimated annual input capacity of 13,200 
short tons of antimony concentrate averag- 
ing 60% antimony. This input quantity will 
result in a total annual output of close to 
7,200 tons of antimony in the form of anti- 
mony trioxide. The patented process, de- 
veloped in Czechoslovakia, to be used in 
the smelter is a system of volatilization and 
reduction of the antimony sulfide concen- 
trate. 

In 1972, Consolidated Durham Mines and 
Resources Limited began production at its 
Lake George area antimony property near 
Fredericton, New Brunswick, Canada. The 
mill has a capacity in excess of 400 tons 
per day; however, during 1972 production 
was maintained at 125 to 150 tons per day. 
Ore reserves at the 318-claim Durham 
Property were estimated at 150,000 tons, 
averaging 7% stibnite in two parallel veins. 


TECHNOLOGY 


One United States patent relating to the 
electrowinning of antimony from stibnite 
was issued during the year. U.S. patent 
3,657,081, issued to W. C. Holmes on April 
18, 1972, described a process in which 
concentrated stibnite ore is leached with 
a solution of sodium sulfide. The leached 
solution is electrolyzed in a diaphragm 
cell using the leach solution as the catholyte 
and stripped catholyte as the anolyte. A 
portion of the resulting oxidized anolyte 
is treated with chlorine gas to precipitate 
antimony and sulfur; the antimony precipi- 
tate is returned to the leaching circuit; and 
sufficient sulfur is discarded to maintain 
the sulfide sulfur concentration of the 
leaching solution at a predetermined level. 

The results of the investigation of the 
metastable phases in liquid-quenched al- 
loys of chromium and manganese with anti- 
mony,? and the transport and thermoelec- 
tric properties of compacts of bismuth and 
Bi-12 atomic percent antimony alloy pow- 
der were reported. 


Another important technical develop- 
ment during the year included a process 
for removal of surface antimony from 
antimony lead alloys by sulfuric acid- 
hydrogen peroxide pickling.4 The surface 
antimony results from positive battery 
plates releasing a large proportion of their 
surface antimony during plate formation. 

A recent development in the use of 
antimony with silver has produced a new 
brightening solution that adds hardness, 
exceptional brightness, and tarnish resist- 
ance in silver plating.5 Called Techni- 


2 Speight, J. D. Metastable Phases in Liquid- 
Quenched Alloys of Chromium and Manganese 
With Antimony. Met. Trans., v. 3, No. 4, April 
1972, pp. 1011-1012. 

3 Cochrane, G., and W. V. Youdelis. Transport 
and Thermoelectric Properties of Bismuth and 
Bi-12 Atomic Percent Alloy Powder Compacts. 
Met. Trans, v. 3, No. 11, November 1972, pp. 
2843—2850. 

4 Crompton, T. R., and G. Uitenbroek. Removal 
of Surface Antimony From Antimony Lead Alloys 
by Sulfuric Acid—Hydrogen Peroxide Pickling. 
J. Electrochem. Soc., v. 119, No. 6, June 1972, 


pp. 655—660. : 
5 Skillings’ Mining Review. V. 62, No. 5, Feb. 3, 
1973, p. 15. 
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Silver E, the product allows an increase in 
amperage in the plating bath to 20 amperes 
per square foot of material, about double 
the usual level. The increased current den- 
sity produces a plated item that requires 
no buffing or retouching after the plating 
process. The treatment increases tarnish 
resistance to about four times the amount 
usually found in silver plating. 

An article published in 1972 on the flota- 
tion of stibnite from some Indian ores 
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showed that the mineral could be floated 
after grinding through 48 mesh.6 It could 
be floated easily at low pH with a mineral 
oil as collector and pine oil as frother. 
Stibnite could also be floated effectively 
with xanthates, provided the pulp is pre- 
conditioned with soluble lead or copper 
salts. 


$ Vijayakuman, K., and K. K. Majumdar. Studies 
on the Flotation of Stibnite. J. Mines, Metals and 
Fuels, v. 20, No. 11, November 1972, pp. 342-346. 
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Asbestos 


By Robert A. Clifton 1 


Shipments of asbestos in the United 
States increased less than 1% but estab- 
lished another record high in 1972. There 
was no readily apparent single reason that 
could explain the increased demand for as- 
bestos. Imports were 8% above 1971 levels. 

The world’s largest producer, Canada, 
increased shipments to its largest market, 
the United States, by 10%; its total ship- 
ments were 3% over the 1971 total. 

Legislation and Government Programs. 
—The Environmental Protection Agency 
(EPA) had not published its asbestos 
emission standards by yearend, but their 


Table 
1968 
United States: 
Production (sales) short tons 120,690 
Value thousands 310, 406 
Exports and reexports 
un manufactured) . short tons 41,286 
Value thousands $4,679 
Exports and reexports of asbestos 
products (value)  __ thousands.. $24,527 
Imports for consumption 
(um; MAR ufactured).. "abort tons.. 737,909 
eR NS. thousands. . $72,930 
Geman apparent! 
short tons 817,863 
World: Production do.... 38,815,301 


latest proposal recognized the adequacy of 
Bureau of Mines controls in mines and 
mills and would only control visible emis- 
sions from mill effluent gases. In 1972 the 
General Services Administration (GSA) re- 
duced government inventories by disposing 
of 1,040 short tons of amosite, 11,478 tons 
of crocidolite, and 656 tons of chrysotile. 
The strategic grades of asbestos formerly 
under the Rhodesian Sanctions began to 
appear again on the U.S. market. 


1 Chemist, Division of Nonmetallic Minerals. 


1.—Salient asbestos statistics 


1969 1970 1971 1972 
125,986 125,814 180,882 181, 663 
$10,648 $10,696 $12,174 $18,409 
86,173 46,585 58,678 58,624 
$4,979 $6,996 $7,868 $9,061 
$28,183 $26,891 $31,480 $32,110 
694,558 649 , 402 681,867 735, 515 
$76 ,422 $75,146 $80,090 $87 , 782 
784 ,821 728,131 758,571 808, 554 
3,599,128 3,851,251 4,088,840 


8,951,878 


1 Measured by quantity produced, plus imports, minus exports. 


Table 2.—Stockpile objective and Government inventories as of October 31, 1972 


(Short tons) 
Inventories 
Mineral Stockpile 
objective Defense 
National Supplemental Ero Mn Total 
e 
AMG es l... l... S llu ele 18,400 11,705 46 ,893 A 58,598 
9 J ³ KA ĩͤ K 8 13, 700 6,079 5,916 242 12,287 
bepecifeation .---------------------- » 20 1,032 242 1,294 
Crodidollte dee None 1,554 28 , 890 Ge 25,444 


Environmental Impact.— The expected 
effects of environmental regulations on the 
asbestos market were not apparent in 1972. 
The effect may just be postponed, because 


the Office of Safety and Health Adminis- 
tration (OSHA) of the Department of 
Labor did not promulgate its regulations 
until June 7, 1972, and EPA had not pro- 
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mulgated its regulation by yearend. The 
OSHA Threshold Limit Value (TLV) re- 
tained its previous emergency value of five 
fibers greater than 5 micrometers in length 
per milliliter. The five fiber TLV is sched- 
uled for reduction to two fibers in 1976. 
This schedule might be shortened if union 
and activist pressures continue. 

The final prepublication proposals for 
EPA regulations differed greatly from the 
originals as far as asbestos mining was 
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concerned. The mines were omitted en- 
tirely as not needing EPA regulation, and 
the only standard applicable to mills per- 
tained to “visible emissions to the outside 
air.” 

Some States, having written acceptable 
regulations, are now the environmental 
control regulating agency, with their regu- 
lations superseding, at least partially, those 
of the Bureau of Mines, OSHA and EPA. 


DOMESTIC PRODUCTION 


U.S. mines shipped less than 1% more 
asbestos in 1972 than in 1971. The value 
increased 10%. Four States produced asbes- 
tos; California, with 69%, was the leader, 
followed in order by Vermont, Arizona, 
and North Carolina. 

The California segment of the asbestos 
industry continued to grow, with a 4% in- 
crease in production to 90,967 tons, and 
was led by the Pacific Asbestos Corp. mine 
in Calaveras County. The largest produc- 
ing County was Fresno, with the Coalinga 
Asbestos Co., Inc., and Atlas Asbestos Corp. 
mines, Union Carbide Corp. had significant 


State and company County 
Arizona: Jaquays Mining Cor Gila......- 
California: 
Atlas Asbestos Cor Fresno 
Coalinga Asbestos Co., Ine cuc 22 
Pacific Asbestos Cor Calaveras 
Union Carbide Cord San Benito 


North Carolina: 


Powhatan Mining Coo Yancey... 
Oi cee ye ee E Jackson 
Vermont: GAF Cord Orleans... 


production in San Benito County. The 
State's increased production realized an 
$867,229 increase in value. 

The GAF Corp. mine in Orleans County, 
Vt., remained the U.S. asbestos mine with 
the highest production and highest prod- 
uct value. With only the Jaquays Mining 
Corp. mine in Gila County operating 
again in 1972, Arizona production in- 
creased 2%. The production in North Car- 
olina of Powhatan Mining Co. declined 
another 14% in 1972. U.S. asbestos produc- 
ers and mine sites are as follows: 


Name of mine Type of asbestos 

PR Chrysotile........... Chrysotile. 

XE Santa Cruz Do 

Ge sasa Christie Do 

Me Pacific Asbestos Do 
MUN Santa Rita Do 

ä Hippy- ------------- Anthophyllite. 
eo Boot Hill........... Do. 

mu eee Lowell.............. Chrysotile. 
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CONSUMPTION AND USES 


In the 100th year of commercial asbestos 
use in the United States, some new defini- 
tive data on consumption have been col- 
lected. These data, because they were 
collected on a greatly revised form from 
an expanded list of consumers, bear no re- 
lationship to the estimates of previous 
years, and comparisons are inappropriate. 
They are shown in table 5. The chrysotile 
data in the table have been adjusted to re- 
flect 95% of the apparent consumption. 
The other data are presented as reported. 

It is no surprise that with a few thou- 
sand known end uses, 15% of consumption 
falls into minor categories or “Other.” The 
eight major uses are construction 42%, 
floor tile 11%, friction products 10%, 
paper 9%, asphalt felts 6%, packing and 
gaskets 4%, insulation 2%, and textiles 1%. 

Analysis of the newly available data on 
U.S. consumption of asbestos will be facili- 
tated by some rather arbitrary combination 
of chrysotile grades. Table 4 shows these 
combinations, which disregard chemical 
variances, strength, electrical properties, 
and other differences other than uses based 
loosely on the Quebec Asbestos Mining As- 
sociation standards. 


Crudes, and Groups 1, 2, while not 
milled, have the same ultimate textile uses 
as Group 3, and are combined as BM I 
(spinning). Groups 4 and 5 comprise 
BM II (shingle and paper). Groups 6 and 7 
become BM III (shorts). 

Note that the spinning grades (BMI) 
are found only in four of the major uses. 
These fibers comprised 3% of the reported 
tonnages. Shingle and paper grades 
(BM II) were 47% of the weight of the 
fibers reported and were in all the major 
uses but textiles. The remainder, 50% of 
the reported fibers, were shorts (BM III) 
and were found in every major use. 

The construction field used 24% of the 
anthophyllite reported, and friction prod- 
ucts used 29%. These were the only major 
uses reported, except for a tiny amount in 
textiles. 

Seventy-two percent of the amosite re- 
ported was used for insulation, 18% for 
construction, and 6% for asphalt felts. 

Construction accounted for 88% of the 
crocidolite and paper for 1%. 

Overall consumption in 1972 increased 
nearly 7% over that of 1971, with no 
usage trends apparent. 


Table 4.—Bureau of Mines chrysotile groupings 


BM I BM II BM III 
(spinning) (shingle and paper) (shorts) 
CANADA 
Group 1 (crude) Group 4 Group 6 
Group 2 (crude) Group 5 Group 7 
Group 3 AK, CP, AS, CT, 
AAA, AA, A, AC, CC AX, CY, AY 
ARIZONA 
No. 1 Crude Group No. 3, Group No. 4 Group No. 6 
No. 2 Crude Group No. 5 Group No. 7 
AAA 
CALIFORNIA 
Grade 4, Grade 5 Grade 6, Grade 7 
VERMONT 
Grade 3 Grade 4, Grade 5 Grade 6, Grade 7, Grade 8 
Table 5.—U.S. asbestos consumption 1972 
(Short tons) 
Chrysotile (adjusted) Antho- Amosite Crocidolite 
End uses phyllite (reported) (reported) 
BM I BM II BM III Total (reported) 
Construction. ............- -- 214,800 108,600 323,400 218 1,017 18,795 
Floor tile. » 4,700 80,000 84,700 ee See == 
Friction products_........-- 5,400 24,000 47, 600 77, 000 262 E zs 
Papers: oi A eee = 2,100 67 ,200 69,300 ius EN 159 
Asphalt felts...............- ER 17,000 , 200 46,200 SN 851 zá 
Packing and gaskets 2,000 18, 10,800 , 800 z == 24 
Insulation 2, 600 2,800 10,500 15,400 Ge 4,131 = 
iii 7,600 = 100 7,700 = 20 
Other 1,000 80,800 33,700 115, 500 420 206 1,625 
Total. 18,600 363,700 387,700 770, 000 903 5, 705 15, 623 
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PRICES 


Quoted prices for Quebec asbestos in 
1972 were unchanged since July 1, 1971. 
On January 1, 1973, British Columbia 
spinning grades were to rise 2% and ce- 
ment grades 5%. The price of Arizona as- 
bestos was expected to remain unchanged. 

Prices for Arizona chrysotile asbestos 
have remained unchanged since August 1, 
1968. Quotations, Lob, Globe, were as fol. 
lows: 


Grade Description Per short ton 
Group 1.. Crude................ $1, 410-—$1 ,650 
Group 2 GG su 700- ee 
Group 3.. Nonferrous filtering and 

spinning 425- 700 

Group 4 Nonferrous plastic and 
tering............- 400- 500 
Group 5.. ts and filtering 885- 425 
Group 72 - Refuse or shorts 250 
Group 7. JGG 65— 90 


As of January 3, 1973, Vermont Chrysotile 
asbestos, f. o. b. Morrisville, was priced as 
follows: 


Grade Description Per short ton 
Grade 4. Shingle fiber 3218. 00-8371. 00 
Grade 5. Paper fiber 157.50- 185.00 
Grade 6. beier stucco, or - 
Grade 7 Shorts and floats..... 43.50- 95.00 


Quotations for Canadian (Quebec) chry- 
sotile, Lob, mine, were as follows, as of 
July 1, 1971: 


Grade Description Per short 
n 
Group 1.. Crude................... Can $1,615 
Group 2.. .... (oz Sy pa eL 875 
Group 3.. Spinning fiber 412-675 
Group 4.. Shingle fiber 227-383 
Group 5. Paper fiber 164-195 
Group 6-- Waste, stucco, or plaster... 120 
Group 7 Refuse or shorts 52-100 


The increased demand for asbestos used 
in cement products (groups 5, 7) resulted 
in greater price increases in these categories. 
The last price rise for British Columbia 
emphasizes this point.2 

Prices for British Columbia, Canada, 
chrysotile asbestos, f.o.b. Vancouver, will 
rise January 1, 1973 to the following: 


Grade Description Per short 
ton 

AAA....- a spinning fiber Can $895 
AA. 2222: 00: 2.1 7 xs 711 
JJ A c A mof: 541 
AC EE cement fiber 388 
AK Shingle fiber 276 
CCC %%%; ps UE NE 261 
AS... e % W 8 240 
CC doc ccu aede uya uhu asr S 235 
AX. eer ))y§§; 8 219 
F ff.. 8 155 
C dc: i aec erae uc or 155 


Privately negotiated sales are typical of 
the African asbestos producers. As this 
rules out market quotations, the following 
figures are averages, regardless of grade, of 
the values of South African imports calcu- 
lated from U.S. Department of Commerce 
Data: 


Per short ton 
Type 
1969 1970 1971 19721 
mosite....... $153 $160 $164 $188 
Crocidolite..... 189 196 212 222 
Chrysotile..... 192 198 120 211 


1 First 8-month data on imports, U.S. Bureau of the 
Census, 


2 Asbestos. V. 54, No. 7, January 1973, p. 36. 


FOREIGN TRADE 


The value of exports of asbestos prod- 
ucts manufactured in the United States in- 
creased 2 percent over the value of those 
exported in 1971. Five of the nearly 100 
countries buying these products accounted 
for better than 60% of the foreign sales. 
They were Canada (44%), West Germany 
(995), the United Kingdom (4%), Vene- 
zuela (2%), and Australia (4%). 

In 1972 the United States imported 91% 
of its asbestos needs. This bettered the 


1971 percentage, because of increased de- 
mand. Canada provided 97% of the im- 
ports, the Republic of South Africa pro- 
vided 2%, and nine other countries, 1%. 
Chrysotile, with 98%, dominated the im- 
ported types. There was a near 10% in- 
crease in the dollar value of imported 
fibers. The Rhodesian values in table 7 re- 
flect the recent lifting of the 1967 em- 
bargo. 
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Table 6.—U.S. exports and reexports of asbestos and asbestos products 


1971 1972 
E Quanti Val Quanti Val 
ty ue tity alue 
(thousands) (thousands) 
EXPORTS 
Unmanufactured: 
Crude and spinning fibers Short tons 6,830 $1, 488 22,081 $3,786 
Nonspinning fibers do.... 21,257 4 
Waste and refuse do.... 24,116 2,1742 29,711 8,835 
lr ]ð ͥU do- 52,202 7,571 51.792 7,621 
Products: SZ ML ee 
Gaskets and packing do- 2,299 7,698 2,409 7,462 
Brake lining do- r 5, 258 r 7, 185 4.496 6, 654 
Clutch facings, including lining s number.. 1,920,176 1,572 2,727,578 1,908 
Textiles and yarn.................- short tons. _ 6,673 8,397 8,643 4,868 
Shingles and elapboard do- 12, 696 2, 580 10, 366 2, 308 
Articles of asbestos cement do- 9,603 8,080 9,649 2,148 
Manufactures, n.e.c_........------------------ NA 5,897 NA 6,715 
Total matan es kuyt Ea ß 8 2x r 31,409 Lo 82,058 
REEXPORTS 
Unmanufactured: 
Crude and spinning fibers short tons.. 1,141 229 ) 6,287 1,867 
Nonspinning fibers do.... 385 63 
Waste and refuse do.... ce xis 545 68 
Total... oboe oe oe ee ee Sut 2 do.... 1,476 292 6,832 1,430 
Products: 
Gaskets and packing do.... 1 5 254 11 
Brake linings. ........................- do.... 6 10 EN Z 
Clutch facings, including linings. ....... number.. 422 1 Se s 
Textiles and yarn.................. short tons. . d xs 5 12 
Shingles and clapboard.................- do Bé EOS E SR 
Articles of asbestos cement do.... xx EN 100 29 
Manufactures, n.e.c. ee NA 5 NA oe 
r ⁰ AA E 21 eu 52 


Table 7.—U.S. imports for consumption of asbestos (unmanufactured), 
by class and country 


Crude (including Textile fiber All other Total 
blue fiber) 
Year and country ————————————— — o—a— — ʃ?:.! ka ꝙo — — -ssMOO,oF-—F.-À . JK: e .v.<— -—F.-. .P 
Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 
sands) sands) sands) sands) 
1971 
Canada 240 396 11,620 $5,306 636,782 $69,577 648,642 6874, 979 
Finland. ............ M Nt N Se 4,182 842 4,182 842 
Italy... ĩ 2 4 = zs EN Ee 2 4 
Mexico - Sie 18 8 40 8 58 11 
Mozambique 208 43 ave EN 157 81 860 74 
South Africa, 

Republic o 28,188 4, 104 1 (1) 1,822 899 25,011 4,503 
Swaziland 160 46 Se ae 280 59 890 105 
United Kingdom Ge Sa Eë ts 109 8 109 8 
Yugoslavia. ......... zz 2 ES EE 2,618 69 2,613 69 

Total......... 23,793 4,298 11,689 5,814 645, 935 70,488 681,367 80,090 

1972 
Bolivia.............. 29 8 ae SN Sé dx 29 8 
Canada 66 10 11,699 5,316 702, 230 78,577 713,895 88 , 908 
Finland = ET BET RA 2,248 160 2,248 160 
Greece. ............- ae ag Et e 6 1 6 1 
Italy... ll. ay, a Ke "m 2 8 2 8 
Mozambique 428 85 ES vs 597 118 1,025 208 
Rhodesia, Southern 200 99 Se ES = 2 200 99 

South Africa, 

Republic o 14,938 3, 056 16 7 1,481 220 16,385 8,288 
Swaziland. .......... 40 21 KS SS Y ES A0 21 
Switzerland.......... zx eM -- Sé 4 1 4 1 
Yugoslavia. ......... zd as 848 12 848 48 1,686 55 

—— 3 UU o: Mo M ME. a. n 


Total......... 15,701 79,123 735,515 87,732 


1 Less than }4 uuit. 


8,274 12,458 5,385 707,856 
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Table 8.—U.S. imports for consumption of asbestos from specified countries by grade 
(Short tons) 
1971 1972 
Grade — ——— CIW 
Canada Republic of Canada Southern Republic of 
South Africa Rhodesia South Africa 
Chrysotile: 
„ 188 1,655 66 200 2,489 
Spinning fibers. ........................ 11,62 1 11,599 Gr 16 
All other Ee 636,782 1,822 702, 230 g 1,481 
Crocidolite (blue)) 2 6,953 a ER 5,874 
Amogite-........... ... .. e s 14,680 SS e 1,126 
// ³˙—ÜO ꝛ¾) W ⸗ ' aude dus 648, 642 25,011 713, 895 200 16,885 


WORLD REVIEW 


Trend analyses such as those shown in 
figure 1 can reveal a great deal about the 
changes becoming apparent in the world 
market. The data were derived by using 
all the information available for the 
last 10 years to establish trends by linear 
regression analysis. The full 10-year figures 
were available for the United States and 
Canada, and at least 4 years were available 
for each of the other countries. 

If each of the major consuming coun- 
tries kept a near-constant share of an ex- 
panding market, the result would be a 
straight line, as shown by Canada. The 
U.S.S.R. and Japan typify those countries 
whose consumption rate has increased 
faster than the world production rate. The 
United States and the United Kingdom 
have gone the opposite way. 

The United States, with a remarkably 
stable consumption rate, is taking a 
smaller share of the expanding market, 
and it is apparent that it will soon be 
supplanted by the U.S.S.R. as the world's 
largest consumer, if this has not already 
happened. 

The same kind of analysis of Canadian 
data can also be informative, as shown in 
figure 2. Canada is both the world's largest 
producer and exporter of asbestos, and a 
major consumer as well. The marked di- 
vergence of the value and production lines 
shows graphically the inflationary trends. 
The upward slope of the production and 
export lines is indicative of the expanding 
world market. The slight divergence be- 
tween the production and export lines il- 
lustrates that Canada’s consumption 
growth rate exceeds that of production 
and that an increasing amount of Cana- 
dian asbestos is being used domestically. 

Australia.— The Woodsreef mine and 
mill began operation in January 1972 and 


had such promising prospects that its par- 
ent Canadian company (formerly Pacific 
Asbestos) is now officially Woodsreef Min- 
erals, Ltd. There was an official dedication 
in April and the mill was approaching full 
capacity throughout by yearend. This ca- 
pacity (70,000 tons per year fiber) is felt 
to be inadequate, and plans for doubling 
it by 1975 are underway. 

Bolivia.—The 3-year United Nations De- 
velopment Program (UNDP) to assist in 
establishing an asbestos industry at Cocha- 
bamba was terminated in 1972. UNDP 
called the project a success and thought 
the operation could function without fur- 
ther assistance. 

Canada.—The world’s largest producer 
rebounded from last year’s drop in produc- 
tion with a 3% increase in 1972. There 
were notes of caution from some industry 
leaders saying that market expansion 
would proceed at a slower rate and that 
new markets and applications were essen- 
tial to a healthy industry. These probably 
well-founded views, however, were offset by 
the scurry of activity at producing mines 
and at those with potentials. This activity 
hints at a more optimistic viewpoint. Ex- 
amples of this are— 

1. The expansion and modernization of 
the Canadian Johns-Manville Co., Ltd., 
mine and mill at Asbestos, Quebec, has 
not been curtailed. The project neared 
completion at yearend, and among the new 
facilities was the world's largest crusher. 
This 800-ton gyratory crusher can accept 
the full load of a 200-ton dump truc at 
one time. 

2. The Asbestos Corp's new mine on the 
Ungava Peninsula went into production 
and started shipping concentrate to Nor- 
denheim, West Germany. Of real signifi- 
cance is the news that the tailings from 
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Figure Il. National apparent consumption trends. 


the Nordenheim plant are being used to 
make a marketable nonfired brick of good 
quality. 

3. Abitibi Asbestos Mining Co., Ltd., has 
sold an 18% interest in its Amos, Quebec, 
deposit to Brinco, Ltd., which has an op- 
tion on a further 33%. The $2 million ad- 
vanced by Brinco is being used to provide 
a 35-ton-per-day mill for pilot studies. 

4. Pan Ocean Oil Corp. is negotiating 
with Pathfinder Resources Ltd. over the 
possible development of an asbestos ore 
body in Cleveland Township, Quebec. 

5. Allied Mining Corp. is planning a 
merger with United Asbestos Corp. to fur- 


ther the production plans for their Mid- 
lothian Township, Ontario, asbestos de- 
posit. 

New Zealand. Rennecott Exploration 
Ltd., the New Zealand subsidiary of the 
U.S. company, has reportedly discovered a 
large asbestos property at Red Hills in 
West Otago on South Island. 

Rhodesia Southern.—Undaunted by strikes 
early in the year, the Rhodesian and Gen- 
eral Asbestos Corp. spent 25 million rand 
replacing the mill at their King mine. The 
first asbestos in several years was shipped 
to the United States. , 

Sudan.—A United Nations Development 
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Program survey of an asbestos deposit in 
the Ingenassa Hills has not yet been made 


public. 


Swaziland.—The Government reached a 
new agreement with Turner & Newell Ltd. 


Figure 2.—Trends in Canadian asbestos. 
1961 Table 9.— Canada: Shipments 1 of asbestos, by grade 1971 
(Short tons) 
1968 1969 1970 1971 1972 
bec milled group: 
su BM i EE 32 , 248 29,291 24,648 21,272 21,588 
BM II: us. 22. see Sanita e's 529,253 530,354 563 , 647 519 ,621 508 ,970 
BM III enne diua usu 800,809 183,562 779,229 801,427 847,289 
Newfoundland, Ontario, British 
Columbia, and Yukon. ............. 147,389 233, 669 294, 120 292,342 309,822 
(uoc S 1,509,699 1,576,876 1,661,644 1,634,662 1,687,619 


! Includes tonnage for own use. 


Source: Dominion Bureau of Statistics. 
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in which a 20% interest in the Havelock 
asbestos mine would be transferred to the 
Government immediately without cost and 
another 20% would be bought from profits 
over 6 years. 
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Table 10.—Asbestos: World production, by country 


(Short tons) 
Country ! 1970 1971 1972 » 
North America: 
Canada (gales) -.___ ß e es 1,661,644 1,684,579 1,629 ,000 
United States (sold or used by producers) 125,314 130,882 181,668 
Latin America: 

e RE 89 433 e 440 

TT RE 18,000 22 ,000 86,000 
Europe: 

E EE 8,307 e 3,800 e 3,300 
Fl. ] ) Ente e d a 15,019 11,420 ; 
France (62202. "rr 86 550 550 550 
(^1) Orr T NEM 180,668 131,801 145, 675 
Po WE 140 39 
USS Rt ]⁵˙àXàà.... 1,175,000 1,270,000 1,345 ,000 

eae Yugoslavia JJ UC PN 13,342 011 2,170 
Egypt, Arab Republic of... z 4495 77 e 80 
Mozambique “aan rcc 8 251 1,577 589 
Rhodesia, Southern è`... 2... LLL t 88,000 88,000 8,000 
South Africa, Republic o r 320, 020 355, 228 356, 206 

Ger Swariland DEE 86,439 89,114 86,817 

sia: 
China, People’s Republic of 190,000 175,000 220, 000 
C ͥù³˙ ² e 28,247 30, 531 530, 851 
I.. usss uc S K 10, 840 12,122 13, 528 
) Ee 28,451 19,762 15,908 
Korea, Republic of (South )))) 1,513 del 2,155 
Philippines______ 1,337 = 
Taiwan EE 8,138 2,565 2,962 
Ill ⁵ĩð A ³¾ Ä ⁵ĩð cama Eu see r 8,609 4,291 e 4,400 

Oceania: Australlaaa „„ r 815 990 e 1, 000 

lr ³owwwwwwwwyqyqAAr . AAA r 3,851,251 3,951, 373 4, 083, 340 


e Estimate. p Preliminary 


r Revised. 
1 In addition to "the countries listed Czechoslovakia, North Korea and Romania also produce asbestos, but 


available information is inadequate to make reliable estimates of output levels. 
? Includes asbestos flour. 
3 Gross weight. 
4 Includes vermiculite. 
5 Exports only. 


Barite 


By Frank B. Fulkerson 1 


Domestic barite production totaled over 
900,000 tons, an increase of 10% compared 
with 1971 output. Barite production in 
Nevada increased 65%. Imports of crude 
barite advanced 29% compared with those 
in 1971, which were below average because 
of a temporary surcharge on dutiable im- 


ports. Sales of ground and crushed barite 
produced from domestic and imported ma- 
terial rose 10% in quantity and 34% in 
value. Two barium-chemical plants were 
closed because of depressed market condi- 
tions. 


Table 1.—Salient barite and barium-chemical statistics 
(Thousand short tons and thousand dollars) 


1968 1969 1970 1971 1972 
United States: 
Barite (Primary): 
Sold or used by producers 1927 1,077 8 825 9 
il. 8 113,706 $15,753 $12,800 $138,491 $14,883 
Imports for eonsump tion 66 614 70 484 624 
Aug. Ee 8 $5,666 $5,549 $6,314 $4,468 $5,648 
Ground and crushed sold by producers 1,26 1, 1,388 , 330 ,461 
| COE k ³ĩ ME $30,563 $37,297 $84,294 $34,020 $45,590 
Barium chemicals sold by producers 136 130 105 88 66 
Valie eeh $18,811 $19,101 $16,961 $15,488 $13,869 
World: Production 8,769 4,238 4,338 4,231 4,260 


1 Data not comparable to previous years. 


Table 2.—Barite (primary) sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


1971 1972 
State ———— 
Quantity Value Quantity Value 

PRT ⁸ “” f 8 102 1,075 W w 
Arkansas__.. . ooo Sees Ser ée SE ˙ eee ue W W W W 
all ð ĩð W W 4 34 

ööööĩõoõ% ROTER IEEE x w W W 
, ß ß EE 232 8,606 213 8,637 
TN, TEE 192 1,490 817 2,659 

NV TEE 21 842 W 
Undistributeeteettdccacdacackkd LLL 22 2L eee 2178 6,978 372 8,553 
Total; Uu EE 825 13,491 906 14,883 


W Withheld to avoid disclosing individual company confidential data; included with undistributed. 


DOMESTIC PRODUCTION 


Dresser Minerals, Dresser Industries, Inc., 


` Barite was produced at 30 mines in 
with mines in Arkansas, Missouri, and Ne- 


seven States. Nevada supplied the largest 
tonnage, followed by Missouri and Arkan- 
sas. 


F . . . ist, Divisi f š 
Leadin g pro ducin g companies Industry economist, Division of Nonmetallic 


were Minerals. 
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vada; Milchem, Inc., with four mines in 
Missouri and four in Nevada; Baroid Div., 
NL Industries, Inc., with two mines in 
Missouri, one in Arkansas, one in Nevada, 
and one in Tennessee; and Inlet Oil Corp., 
with a mine in Alaska. 

Ground and crushed barite was pro- 
duced mainly in Arkansas, Missouri, and 
Nevada from domestic barite and in Loui- 
siana and Texas from imported material. 
Processing plants were also located in 
Alaska, California, Georgia, Illinois, Ten- 
nessee, and Utah. 

Dresser Minerals was constructing a new 
beneficiation plant at its Greystone mine, 
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southeast of Battle Mountain, Nev. The 
new plant was scheduled for completion in 
1973. 

The Missouri Geological Survey test- 
drilled four tailings ponds in the Washing- 
ton County barite district to determine the 
quantity and size-grade distribution of the 
barite contained in them. Interest in the 
ponds was increasing as known barite re- 
serves were progressively being depleted. A 
district inventory indicated a total of 67 
ponds containing an estimated 1.9 million 
tons of barite. This was equivalent to 
nearly 10 years' supply at the current pro- 
duction rate.2 


CONSUMPTION AND USES 


About 80% of the ground and crushed 
barite sold was used as a weighting agent 
in oil- and gas-well drilling muds; this use 
increased 139,000 tons. Barite usage for 
barium-chemical manufacturing decreased 
35,000 tons. All other uses increased 18,000 
tons. 

Producers of barium chemicals from bar- 
ite included Chemetron Corp., Huntington, 


W. Va.; Chemical Products Corp., Carters- 
ville, Ga.; Great Western Sugar Co., Johns- 
town, Colo.; Inorganic Chemicals Div., FMC 
Corp., Modesto, Calif.; Mallinckrodt 
Chemical Works, St. Louis, Mo.: PPG In- 


2 Wharton, H. M. Barite Ore Potential of Four 
Tailings Ponds in the Washington County Barite 
District, Missouri. Missouri . Survey and 
ater Res. Rept. of Inv. 53, Rolla, Mo., 1972, 

PP- 


Table 3.—Ground and crushed barite sold, by use 1 


1970 1971 1972 
Use? Short tons % of total Short tons Y of total Short tons % of total 
Barium chemicals 146 ,038 10 140,843 10 105,589 7 
"TU MEN RON NER ONU Sa Sas 49,642 4 (4) m (9 iad 
Filler or extender: 

Bt. sols e 48 ,919 3 48,439 8 46,342 8 
Rubber 25,489 2 (4) M (4) 2a 
Other filler. ............... (4) Ba 22 ,480 2 (4) 3 

Well drilling 1,118,978 79 1,044,367 77 1,188,840 80 
Other uses 24,565 2 104,318 8 142,183 10 
l! 1. 408, 626 100 1,355,397 100 1.477, 454 100 


1 Includes imported barite. 


2 Uses reported by producers of ground and crushed barite, except for barium chemicals. 


3 Quantities reported by consumers. 


Included with “Other uses” to avoid disclosing individual company confidential data. 


Table 4.—Barium chemicals produced and sold by producers in the United States in 1972 1 
(Short tons) 


1 Only data re 


Sold by producers 
Plants Produced —————————— 


Quantity Value 
8 5 44,611 35,569 35, 247, 301 
Touradas (z) 88,880 30,576 8,621,979 
ee 7 88,491 66,145 18,869,280 


rted by barium-chemical plants that consume barite are included. 


2 Includes black ash, blanc fixe, chloride, hydroxide, oxide, peroxide, sulfide, and other compounds for which 


separate data may not be revealed. 


3 Black ash, 1 plant; blanc fixe, 2; chloride, 3; oxide, 1; peroxide, 1; and sulfide, 1. 
4 A plant producing more than 1 product is counted only once in arriving at total. 


BARITE 


dustries, Chemical Div., New Martinsville, 
W. Va.; and Sherwin Williams Chemicals, 
Coffeyville, Kans. 

PPG Industries closed the barium plant 
at its New Martinsville, W. Va., complex 
and went out of the barium-chemicals busi- 
ness, owing to depressed markets. Sherwin 
Williams Chemicals ceased the manufac- 
ture of barium carbonate at its Ashtabula, 
Ohio, plant, but continued to manufacture 
the product at Coffeyville, Kans. 
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Use of industrial minerals in oil-well 
drilling muds was reviewed.3 Barite and 
bentonite are by far the most important 
from the viewpoint of sales value; a vari- 
ety of other mineral commodities, includ- 
ing lime, soda ash, mica, gypsum, rock salt, 
and graphite, are also used. The position 
of barite for mud-weighting purposes 
seems secure as long as prevailing drilling 
methods continue. 


PRICES 


Prices of crude and ground barite gener- 
ally are negotiated between buyer and 
seller. Prices of barite published in trade 
journals serve as a general guide and do 
not necessarily reflect actual transactions. 


Quoted prices for imported crude barite 
decreased in 1972. 

The average value per ton excluding 
container cost of crushed and ground bar- 
ite f.o.b. plant was $31.20 in 1972, com- 
pared with $25.58 in 1971. 


Table 5.—Price quotations for crude and ground barite in 1972 


Item 


Price per ton 


Chemical and glass grade, f.o.b. (ioe point, carload lots, short ton: 


Hand picked, 95% BaSO,, 1 


$22.50-824.50 


Water ground, 99.5% BaS0,, 325 SEI 50-pound bags 55-78 


Drilling-mud grade: 


Ground, 83-98% BaSO,, 3-12% iron, specific gravity 4.20—4.30, f.o.b. shipping point, 


carload lots, short ton______ 
Crude, bulk, imported, specific gravity 4.20—4.30, c.i.f. gulf ports, short ton 


Source: Engineering and Mining Journal. 


FOREIGN TRADE 


Canada and Singapore were the princi- 
pal countries receiving natural barium 
sulfate and carbonate exports (mostly 
ground barite) from the United States. 
The exports increased from 24,000 tons in 
1971 to 52,000 tons in 1972. 

Imports of crude barite increased 29% 
compared with those in 1971. The increase 
can be attributed in large part to the re- 
moval of a 10% ad valorem surcharge that 
was in effect during the last half of 1971. 
Declared values of crude barite at foreign 
ports were as follows for the indicated 
countries: Ireland, $9.85; Mexico, $10.40; 
and Peru, $5.47. Imported barite was 


ground at processing plants in Louisiana 
and Texas. About 1,300 tons of crushed or 
ground witherite was imported from the 
United Kingdom. 

Imports of precipitated barium carbon- 
ate rose over 600%. The large increase was 
due mainly to reduced domestic supplies 
of the chemical because of plant closures. 
West Germany supplied most of the pre- 
cipitated barium carbonate. Imports of 
blanc fixe and barium chloride also in- 
creased appreciably. 


3 Jones, G. K. Industrial Minerals in Oil-Well 
Drilling. Ind. Miner. (London), No. 60, Septem- 
ber 1972, pp. 9-31. 
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Table 6.—U.S. exports of natural barium sulfate and carbonate 


1971 1972 
Country Value Value 
Short tons (thou- Short tons (thou- 
sands) sands) 
Argentina. ull. u. bee tet ease eels eee ee 20 $ P 
f . ß 237 16 8 
Ganadé 22522 update mx ęę⁵⁵ e TS M LU 8,449 325 35,158 1,388 
Selen ð³ðᷣ eet te e 200 Lr 
e d ae a a deus EE Fa Se 122 28 
El Salyádór ed me ix 80 4 
Guatemala WEE ei do: 620 81 
Hl Eerad = p 100 5 
Indonesia____ EE corse 5,385 19 Béi SE 
Jamaica EE SEH La 50 8 
PRADO aso U SS u Du ee ee uuu S. cce ae os See -- 1 
Korea, 5 ))! 88 == E 1,599 58 
Malagasy Republic.. L2. „„ 252 he ms 
Moalavsls 50.5 Shee yr y y E gee ae es Géi 26 1 
Metio sc ee eelere 22 2 69 5 
POM WEEN 90 3 » Ss 
ee, ß 1,055 40 4 1 
HH(õ˙³ ⁵ ⁰ẽ )] ⁰ r 7, 570 159 13, 622 317 
South Africa, Republic offßGêl l „„ ne wat $ 128 6 
i ß 116 4 22 Lx 
Venezeuela_______ ccuokocesesocsbudacauqaemeba dS uid uie 880 17 578 22 
Total; x Zl. ae NOME 28,776 TTO 52,379 1,866 
Table 7.—U.S. exports of lithopone 
Year Short tons Value 
thousands) 
/ -- er tU 1,541 $528 
1111!!! 545 425 
119 8 1. 895 458 
Table 8.— U.S. imports for consumption of barite, by country 
(Thousand short tons and thousand dollars) 
1971 1972 
Country — — — b 
Quantity Value Quantity Value 
Crude barite: 
Canada. coe dd e denas E 71 601 20 228 
LA EE eS Se (!) 3 
J ENEE 50 491 67 807 
TN WEE EE 107 810 154 1,517 
Italy- EE 28 819 
MM 99 887 140 1, 456 
N §?ôéê¹ ꝗ ⁵ ˙ ůͤrͤ.!. 3 8 23 278 41 
Nie TEE € "e 16 119 
ENER ERES MAC eR CE EDS mE d depre ota 111 1,087 186 1,018 
JJ ò laz eso EE 484 4,468 624 5,648 
Ground barite: 
Canada s oo ß eee eee E (9 (2) 8 
SG 1) 5 - ES 
SE (1) 12 (1) 4 
@XIGO o e cu rend wk ðè ews CORDE E (1) 2 = Se 
United Kingdom. .....................-.......-.-...... ea du (1) 
h ⁰ AAA SSS E CE 0) 22 (4) 10 
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Table 9.—U.S. imports for consumption of barium chemicals 


Blanc fixe 
Lithopone (precipitated Barium chloride Barium hydroxide 
barium sulfate) 
Year 
Value Value Value Value 
Short tons (thou- Short tons  (thou- Short tons  (thou- Short tons (thou- 
sands) sands) sands) sands) 
1970 eed cun 87 $19 2,866 $495 1,558 $166 Së p 
1911... cds 81 13 8,522 576 1,446 167 s = 
o ls 84 17 6,412 1,691 7,316 988 68 $12 
Barium nitrate Barium carbonate precipitated Other barium compounds 
Short tons Value Short tons Value Short tons Value 
thousan thousan (thousands) 
o 786 $118 1,416 $117 525 $258 
19711 . 832 139 1,120 91 799 813 
1972 685 126 8,316 841 716 334 


Table 10.—U.S. imports for consumption of crude, unground, 
and crushed or ground witherite 


Year 


Crude, unground Crushed or ground 


Short tons Value Short tons Value 
thousan thousands) 
A D 2 182 $35 
417 $22 94 20 
8 es Lm 1,811 169 


WORLD REVIEW 


Canada.—Barite output in Canada de- 
creased owing to operating difficulties at the 
Walton mine, Dresser Minerals Division, 
Dresser Industries, Inc, in Nova Scotia. 
The mine flooded late in 1970, and the 
only production after that time has come 
from stockpiles and quarried material. 

International Mogul Mines, Ltd., contin- 
ued to evaluate the Lake Ainslie barite- 
fluorite deposits on Cape Breton Island in 
Nova Scotia. À preliminary economic ap- 
praisal indicated production of drilling- 
mud-grade barite and sub-acid-grade fluor- 
spar from the deposits would be 
unprofitable.4 

Indonesia.—IMCO Services, Division of 
Halliburton Co., was building a barite- 
grinding plant at Makassar. The plant was 
to be operational in 1973.5 

Ireland.—Milchem, Inc., was constructing 
a barite flotation plant for treatment of 
the Irish Base Metals, Ltd., tailings pond 
in County Galway. Plant capacity was esti- 
mated at 60,000 tons of concentrate per 
year.6 

Pakistan.—Following the discovery of 
large barite reserves in three outlying dis- 
tricts, the government of Baluchistan Prov- 


ince planned to build a barite-grinding 
plant at Khuzdar. The bulk of the output 
was to be exported.7 

U.S.S.R.—A new 3,000-foot-deep central 
hoisting shaft was completed at the Atchi- 
sai lead-barite mining complex in southern 
Kazakhstan. The new deep shaft gave access 
to the troughs of the steeply folded sync- 
lines. The ore in the anticlines and flanks 
of the folds was being mined through the 
Mirgalimsay and Mirginskialie shafts.8 

United Kingdom.—The United Kingdom 
imports about three-fourths of its barite 
requirements.9 Morocco is the largest 
source. Imports, which currently total 
about 75,000 tons per year, are increasing 


4 Zurowski, M. Barite-Fluorite Deposits of Lake 
Ainslie—An Appraisal from an Economic View- 
point. Can. Min. and Met. Bull., v. 65, No. 728, 
December 1972, pp. 60-63. 

5 Mining Engineering. V. 25, No. 
1973, p. 27. 

$'The Mines Magazine Golden, Colo. V. 63, 
No. 1, January 1973, p. 20. 

T Industrial Minerals (London). No. 63, De- 
cember 1972, p. 50. 

8 World Mining. Soviet Lead-Barite Mine Ex- 
pansion Plan Complete. V. 8, No. 12, November 
1972, p. 45. 

9 Collins, R. S. Barium Minerals. Miner. Res. 
Div., Inst. Geol. Sci. (London), 1972, 44 pp. 


1, January 
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rapidly because of exploration for oil and 
gas in the North Sea. Domestic barite pro- 
duction comes from mines in Derbyshire 
and Yorkshire. Production of witherite 
(natural barium carbonate) ended when 
the Settlingstones mine in Northumberland 
closed in 1969. 

Clay Cross Co., Ltd., planned to produce 


Table 11.—Barite: 
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8,000 tons of byproduct barite annually at 
its new fluorspar heavy-media separation 
plant at Milltown in Derbyshire.10 The 
barite will be used mainly for drilling 
muds. 


1 Industrial Minerals (London). Clay Cross 
EES Expansion. No. 64, January 1973, p. 


World production by country 


(Short tons) 


Country 1 1970 1971 1972 p 
North America: 

CN EE 147,251 120,765 78 ,000 
Mexico- EEN 351,738 308,362 288,147 
United States? 22 U U et :: 854, 132 825, 000 906, 000 

South America: 
e ß e Sus usu 2 27,392 22, 641 e 22,600 
PU! ³· ³Ä y 8 28, 200 47, 100 51, 000 
CC ↄo«ÜétÄ.Äͥ ⁵ĩ1¹ -w; m/ mt Saa u 2 bes 1,700 1,413 2,864 
ee 7,519 6,382 7, 000 
Péru- Hll¶„˖„˖„ll„l˖„„„„„ 8 r 260, 499 e 260, 000 e 260, 000 

Europe: 
GCCCÜÜ¹¹ẽ⁰ↄ ”ꝗ.— ͥ ⁰»ii. ˙ͤ. U SS ul Du LN Š 347 870 223 
Sechs de.... ete eee Ee coUe 8,300 8,30 8,300 

ancen oco n ENER r 104,477 121,254 * 121,000 

Germany, East 33,000 33,000 83,000 
Germany, Wesũ „„ 454, 798 450, 693 406, 484 
1öͤÜ .... ³ sd y DT So 2 s S Q Eu r 59,625 93,635 * 94,000 
III! ³⁰wm I ð y 8 243, 600 216,160 e 220,000 
II ³ Se hupu eee Se ee ra LAE 239 , 555 222,144 200,365 
FBI ² ↄ oe cuu uc ĩͤ d ⁰⁰mt 8 55, 000 61,000 55,000 
FC! ² ² !!!!!! ß 1 1,190 1,2 e 1,300 
Romania EE 128,400 128,000 128,000 
Spain- caa oe “ ⅛ ttt!!! 93,219 91,789 * 93,000 
USS TOP MS $14,000 331,000 842,000 
United Kingdom €... eet SEN AE Ee Ee r 29,000 r 29,000 29,000 
TTT EE 87,886 71,308 e 66,000 

Africa: 
Ill ͥ % i i es ͤ KK cU SE te 56,927 40,234 57,902 
Egypt, Arab Republic oll 23 32 e 330 

0G oS omnee uL utu mL Ea er. 493 81 692 
Ee m ol ee rcc d elc UELLE 93,421 93,117 102,779 
South Africa, Republic oůꝶl kk r 8,199 3,2 2,7 
Swaziland- ee catia s MU ee eee 373 159 5 
Tunisia- EE 2,134 1,965 1,310 

nun 
COMER RAN EET TRU 14,840 25,312 28,627 
Ching, People's Republic oe... 165 ,000 154,000 171,000 
India. i. c TL. ole bebe L uu Ls SS E E REUS r 82, 500 64, 700 50, 831 
CC ↄðDꝗdſ ⁰y dy d y 8 r 83, 000 66, 000 e 66,000 
Ne CG 72, 674 63,096 66,659 
Korea, Northh sk ẽhẽhö re 132, 000 132, 000 132, 000 
Hör wt D Eb Ba ia Dy h v Si ee 2,06 8,265 2,648 
Thailand... oc cocco EE EEN 18,177 10,040 107,024 
Turky- o d S idea eae r 32,566 31,468 e34, „000 
Oceania: Australia „„ „„ „0 47,193 30, 156 e 21,000 
Total. ee ed e D Cdi r 4,837,622 4,231,001 4,259,810 


e Estimate. P Preliminary. r Revised. 


1 In addition to the countries listed, Bulgaria, Philippines, and Southern Rhodesia also produce barite, but 
available information is inadequate to make reliable estimates of output levels. 


2 Sold or used by producers. 


3 Barite concentrates; total crude output reported as follows in short tons: 1970—114,270; 1971—153,110; 


1972—153 , 000 (estimate). 


4 Ground barite; total crude output reported as follows in short tons: 1970—80,906; 1971—30 , 534; 1972— 


66, 000 (estimate). 
5 Less than 1⁄4 unit. 
6 Year beginning March 21 of that stated. 
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TECHNOLOGY 


A Canadian patent was issued on the mixture of fatty acid taurate amides. The 
froth flotation of barite or celestite ores. values were selectively floated in the 
The aqueous pulp of ore was treated with froth. 11 
the required reagents, including as an d 5 Wyman, E. A. (assigned to Minister of En- 
proved collector for the values, a fatty acid ergy, Mines, and Resources). Froth Flotation of 


taurate amide of prescribed formula or a Yu Celestite Ore. Can. Pat. 914,809, Nov. 
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Bauxite 


By Horace F. Kurtz 


World production of bauxite and alu- 
mina increased in 1972, but the increases 
were the smallest in recent years. The rate 
of growth in bauxite production was 
slowed because it had increased in 1970 
and 1971 much faster than primary alumi- 
num production, the principal end use for 
bauxite. Alumina production, the interme- 
diate step between bauxite and aluminum 
production, has not increased as fast as 
bauxite output; however, in 1972 world al- 
umina capacity was increased an estimated 
13%. New alumina plants put into opera- 
tion included two each in Australia and 
Japan and one each in Jamaica, Italy, and 


Hungary. 


Bauxite and alumina production in the 
United States declined, but imports of alu- 
mina increased significantly. 

Legislation and Government Programs.— 
About 586,000 long tons of Surinam-type 
metallurgical-grade bauxite sold in 1971 was 
removed from Government stockpiles dur- 
ing 1972. Jamaica-type bauxite was author- 
ized for sale or exchange for other 
commodities needed to meet stockpile 
objectives, but none was sold. 


1Industry economist, Division of Nonferrous 
Metals. 


Table 1.—Salient bauxite statistics 
(Thousand long tons and thousand dollars) 


1968 1969 1970 1971 1972 

United States: 

Production, crude ore (dry equivalent 1,655 1,843 2,082 1,988 1,812 

CHE TEE 28,752 25,725 80,070 28,543 28,288 

Exports (as shipped ..................- 7 5 8 84 29 

Imports for consumption 1_____ 10,976 12,160 12,620 12,326 11,428 

Consumption (dry equivalent 14,097 15,580 15,678 15,619 15,875 
World: Production 45, 256 51, 008 56,878 62,506 64,795 


1 Import figures for Jamaica, Haiti, and the Dominican Republic were adjusted by the Bureau of Mines to 
dry equivalent. Other bauxite imports, which are virtually all dried, are on an as-shipped basis. Excludes 
calcined bauxite and bauxite imported into the Virgin Islands. 


DOMESTIC PRODUCTION 


The production of bauxite in the United 
States declined 9%, to 1.8 million long 
tons (dry equivalent) in 1972. Arkansas 
produced 90%, of the total. Most of the 
remainder was mined in Alabama, and a 
small quantity was produced in Georgia. 
Except for the Mars Hill underground 
mine of Reynolds Mining Corp. in Saline 
County, Ark., all of the bauxite mines 
were open pit operations. ' 

In Arkansas, Reynolds, Aluminum Co. of 
America (Alcoa), and American Cyanamid 
Co. mined in Saline unty, and A. P. 
Green Refractories Co. produced in Pu- 
laski County. Bauxite processing plants 


were operated in Arkansas by American 
Cyanamid, A. P. Green, Norton Co., Poro- 
cel Corp., and Stauffer Chemical Co. 

Bauxite was mined in Barbour County, 
Ala., by A. P. Green, Eufaula Bauxite 
Mining Co., and Wilson-Snead Mining Co. 
In Henry County the producers were 
Abbeville Lime Co., Harbison-Walker Re- 
fractories Co., and Wilson-Snead. Drying or 
calcining facilities were operated by Eu- 
faula Bauxite, Wilson-Snead, A. P. Green, 
and Harbison-Walker. 

In Georgia, American Cyanamid oper- 
ated two mines and a drying plant in 
Sumter County. 
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Table 2.—Mine production of bauxite and shipments from mines and processing 
plants to consumers in the United States 
(Thousand long tons and thousand dollars) 


Mine production Shipments from mines and 
processing plants to consumers 
State and year — Y — V  —F [—U— 
Crude Dry Value 1 As Dry Value 1 
equivalent shipped equivalent 
Alabama and Georgia: 
1908. ee ee 110 88 694 14 69 898 
, ß 117 88 1,020 72 79 1,824 
1); eo ae. 270 218 8,778 149 161 3,299 
EE 261 207 8,564 143 171 8,566 
/ 227 178 2, 228 187 218 4, 605 
Arkansas: 
. ³ 88 1,961 1,582 28 , 058 1,962 1,680 25,849 
EE 2,116 1,755 24,706 2,044 1,765 26,304 
J! dee awake 2,251 1. 869 26,298 2,194 1,917 29,049 
197122 22: Tu EE 2,167 1,781 24,979 2,161 1,892 28,296 
ͤ MR E 1,978 1,684 21,010 2,128 1, 25,426 
Total United States: * 

MTM ( 2,071 1,665 28,762 2,086 1,749 26,247 
LEE ; 1,843 25, 725 2,116 1,844 27,628 
1 o 2, 522 2,082 80,070 , 843 2,078 82,848 
19712. - eee TRES ICONE E 2,419 1,988 28,543 2,805 2,068 81,862 


1 Computed from selling prices and values assigned by producers and from Bureau of Mines estimates. 
3 Includes data for Oregon and Washington. 
3 Data may not add to totals shown because of independent rounding. 


Table 3.—Recovery of dried, calcined, and Table 4.—Percent of domestic bauxite 
activated bauxite in the United States shipments, by silica content 
(Thousand long tons) 


SiO: () 1968 1969 1970 1971 1972 

Total processed — —— — və 

Crude bauxite recovered 1 Less than 8 15 15 19 4 6 

Year ore — From 8 to 15. 53 55 54 65 64 

treated As Dry More than 15. 82 80 27 81 30 

recovered equivalent — T J >——— ———— 
1988 „ 210 108 152 
19899. 288 162 218 
1970 428 259 843 
1971: on L at 444 250 857 
1912... C 399 210 819 


1 Dried, calcined, and activated bauxite. 


Table 5.—Production and shipments of alumina in the United States 
(Thousand short tons) 


Total 
Year Calcined Other — —— — —ä—ödä 
° alumina alumina 1 As produced Calcined 
or shipped 2 equivalent 

Production: š 

I Ui occu ss 6,670 478 7,148 7,001 

III ³˙w 8 6, 545 668 7,218 7, 

1912. SO i aa Eie cues 6,285 741 6,976 6,789 
Shipments: 

EE, 6,681 476 7,106 6,961 

111i 8 6, 525 659 7,184 6, 975 

117 se Dace 6,222 745 6,968 6,780 


1 Trihydrate, activated, tabular and other aluminas. Excludes calcium and sodium aluminates. 
2 Data may not add to totals shown because of independent rounding. 

á 3 eae only the end product if one type of alumina was produced and used to make another type of . 
umina. 
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Table 6.—Capacities of domestic alumina plants, December 31, 1972 1 
(Thousand short tons per year) 


Company and plant 


Aluminum Co. of America: 
Bauxite, 


Kaiser Aluminum & Chemical Corp.: 
Baton Rouge, La 
Gramercy, 


Reynolds Metals Co.: 


Hurricane Creek, Ark 
Corpus Christi, Tex: 


Mobile, A...... ˙ Q 
Point Comfort, Tex.. ----------------------- 


- — zm — ee we wee mm e wm o - c. ës ms en ge s a» mm en Ge "D ae cm e «D em (m e 4m em e e e o 


1 Capacity may vary depending upon the bauxite used. 


The production of alumina and alumi- 
num oxide products at the eight alumina 
plants in the continental United States and 
the plant in the Virgin Islands totaled 6.98 
million short tons in 1972, a decline of 
395. The total production included 6.23 
million tons of calcined alumina, 671,000 
tons of commercial alumina trihydrate, and 
70,000 tons of tabular, activated, and other 
alumina. The production of commercial 
alumina trihydrate increased 12% and 


reached a level more than double the out- 
put in 1968. 

Shipments of alumina were 6.97 million 
tons, valued at $497 million. Approxi- 
mately 6.02 million tons were shipped to 
primary aluminum plants. The chemical 
industry, including the producers of alumi- 
num fluoride fluxes for aluminum plants, 
received the second largest tonnage, and 
most of the rest of the alumina was 
shipped to producers of abrasives, ceramics, 
and refractories. 


CONSUMPTION AND USES 


The consumption of bauxite in the 
United States (including the Virgin Is- 
lands) in 1972 decreased 2% to 15.4 mil. 
lion long tons (dry basis). Most of the de- 
cline resulted from lower production of 
calcined alumina for the aluminum indus- 
try. About 87% of the bauxite consumed 
was imported ore. 

The production of alumina and related 
products accounted for 93% of the total 
bauxite consumption. An average of 2.13 
long dry tons of bauxite was used to pro- 
duce 1 short ton (calcined basis) of alu- 
mina. The two alumina plants in Arkansas 
were based mainly on the use of domestic 
bauxite, and the other seven alumina 
plants used only imported ore. 

. Bauxite consumption by the refractories 
industry reached a record high level of 
over 400,000 long tons (dry basis). Nearly 
all of this bauxite was used in the calcined 
form, and 82% was imported, mainly from 


Table 7.—Bauxite consumed in the 
United States, by industry 
(Thousand long tons, dry equivalent) 


Do- Foreign Total! 
mestic 


Year and industry 


1971: 


Alumna 1,665 12,968 14,683 
Abrasive 22 ber 207 207 
Chemical.......... 3175 s 228 819 
Refractory......... 71 809 880 
Other W W 79 

Total 12 1,911 18,707 15,619 

1972: 

Alumina........... 1,788 12,626 14,859 
Abrasive 2. 29 ES 58 253 
Chemical.......... 3 142 3 218 284 
Refractory......... 75 829 408 
Other w W 76 

Total 12: 1,950 13,425 15,375 


W Withheld to avoid disclosing individual com- 
pany confidential data, included with “Chemical.” 

1 Data may not add to totals shown because of 
independent rounding. 

2 Includes consumption by Canadian abrasive 
industry. 

3 Includes other uses. 
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Guyana. The use of bauxite for the manu- 
facture of refractories has increased every 
year but one since 1958 when consumption 
was 60,000 tons. 

The use of bauxite to make artificial ab- 
rasives also increased in 1972 to about the 
average level of the past decade. All of the 
bauxite used by the abrasives industry was 
calcined. Most of the ore came from Suri- 
nam, and the remainder came from Aus- 
tralia and Guyana. Data on consumption 
by the abrasives industry included bauxite 
fused and crushed in Canada since much 
of this material is made into abrasive 
wheels and coated products in the United 
States. 

Chemical producers decreased their con- 
sumption of bauxite by 11% during the 
year. Other consumers of bauxite, in 
descending order of magnitude, included 
the cement, oil and gas, and steel and fer- 
roalloys industries, and municipal water- 
works. 


BAUXITE SUPPLY 
(1000 long tons) 
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6,958 Dominican 
Republic 


Haiti 
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Table 8.—Crude and bauxite 
consumed in the United States in 1972 


(Thousand long tons, dry equivalent) 


Type Domestic Foreign Total ! 
origin origin 
Crude 1,748 6,857 8,604 
Dried 18 5,981 5,998 
Activated. ....... 7 8 7 
Calcined. ........ 178 588 765 
Total 1. 1,950 13, 425 15,975 


1 Data may not add to totals shown because of 
independent rounding. 


Calcined alumina consumed by the 30 
primary aluminum plants in the United 
States totaled 7.94 million short tons, an 
increase of 5.6%. Alumina consumption 
data for other uses were not available. A 
significant quantity was used to make alu- 
minum fluoride and synthetic cryolite, 
which is also used in the production of 
primary aluminum. 


Australio 


gonea 
ee — 


b pe) E 


gr rdi Mz ita ex jr erm ie. 


ror yin 


(M-M) Mortin— Marietta 
(R) Reynolds 


Figure 1.—Principal sources of bauxite for alumina plants in the United States 
and the Virgin Islands in 1972. 
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Table 9.—Production and shipments of selected aluminum salts 
in the United States in 1971 
(Thousand short tons and thousand dollars) 


Item 
Aluminum sulfate 
Commercial t (17 ,, 
Municipal (17% Als30O3) ⸗²ꝛ : ee 
Iron-free (17% Als... 
Aluminum chloride: 
Liquid (82?B6). .............................- | 
Crystal (827B6). ----------------------------- ] 
Anhydrous (100% AICI “4 JJC pol he fa ho ge S sayas: 
Aluminum fluoride, I//!kk 8 
Aluminum hydroxide, SET (10075 Al2O3.3H:20) . 
Other inorganic aluminum compounds iii 
Tütal-— oS oe shoe Dot t cna 


XX Not applicable. 
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Total shipments 
Number of including interplant 
producing Production transfers 
plants 
Quantity Value 
66 1,195 1,133 47,071 
3 6 XX XX 
21 68 45 2,568 
5 20 8 828 
5 29 80 8,743 
6 158 156 86,742 
7 476 439 89,591 
XX XX XX 24,207 
XX XX XX 159,750 


1 Includes sodium aluminate, light aluminum hydroxide, cryolite, and alums. 
Source: Data are based upon Bureau of the Census report Form MA-28E.1, Annual Report on Shipments 


and Production of Inorganic Chemicals. 


STOCKS 


Consumers inventories of bauxite in- 
creased during the year, but stocks at mines 
and processing plants declined sufficiently 
to account for a net decrease of 3% in 
total industry inventories. Government 
stockpiles were reduced 4%. About 586,000 
long tons of Surinam-type bauxite was 
shipped from Government defense inven- 
tories and an additional 110,000 tons of 
bauxite was shipped from a Government 
stockpile accumulated during World War II. 

Total inventories of alumina and related 
products at plants producing alumina and 
primary aluminum were 1,079,000 short 
tons on December 31, 1972, virtually un- 
changed from 1971 yearend stocks. 


Table 10.—Stocks of bauxite in the 
United States 1 


(Thousand long tons, dry equivalent) 


Sector Dec. 31, Dec. 31, 
1971 ° 1972 
Producers and processors. _ _ _ 997 786 
Consumers. ...............- 2, 667 2,769 
Government: 17,149 16,453 
Tot! 8 20,818 20,008 
r Revised. 
1 Domestic and foreign bauxite; crude, dried, 


calcined, activated; all grades. 

2 Includes bauxite stockpiled during World War 
II (891,000 tons Dec. 31, 1971, 781,000 tons Dec. 
31, 1972) plus bauxite in defense material inventories 
(national stockpile, supplemental stockpile, Defense 
Production Act). 


PRICES 


Market prices for domestic crude (un- 
dried) and dried bauxite were not pub- 
lished. Bureau of Mines estimates of the 
value of bauxite production were based on 
data supplied by producers. Data for most 
of the crude bauxite came from companies 
which produce bauxite for their own use 
rather than for sale. The Bureau estimated 
the average value of crude domestic baux- 
ite shipments in 1972, f.o.b. mine or plant, 
at $10.60 per long ton. The average values 
of shipments of domestic dried and cal- 
cined bauxite were estimated at $14.39 and 
$3.38 per ton, respectively. Bauxite values 


among producers varied widely because of 
differences in grade. The average value of 
imported dried or partly dried bauxite 
consumed at domestic alumina plants was 
estimated at $14.79 per long dry ton, com- 
pared with $14.39 (revised) for 1971. Dur- 
ing 1972, Engineering and Mining Journal 
published the following prices on refracto- 
ry-grade bauxite, carlots, Atlantic ports, 
per long ton: 


Jan — October- 
September December 
$47.50 
51.00 


87.75% minimum Al:03;. - - -- 
88% AlsO: (super calcined) - . 
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Table 11.—Market quotations on alumina and aluminum compounds 
(In bags, carlots, freight equalized) 


Compounds Jan. 8, 1972 Jan. 1, 1978 
Alumina, calcined. ............ 22... L2 LLL eee per pound.. 0.06 $0.06 
Alumina, hydrated, heavy. ___ ll lll l.l .l... do  0.0445-.0455 0.0445-.0455 
Alumina, activated, granular, work do.... .1365 .1365 
Aluminum sulfate, commercial, ground (17% Al:O3)_-..-.---- per ton 62.25 67.26 
Aluminum sulfate, iron-free, dry (17% A1l:Os)..-.. do 87.05 92.05 


Source: Chemical Marketing Reporter. 


Table 12.—Average value of U.S. exports and imports of bauxite 1 
(Per long ton) 


Type and country 


Average value, port of shipment 


1970 1971 1972 
Exports: Bauxite and bauxite concentrate. ..........-..-.------------ $74.74 $45.02 $44.59 
Imports: 
Crude and dried: 
Austrália- occaecas eh el d d ee ee Se su (2) 10.68 11.24 
BHrazl 2.2.22 eoe EE Se 8.57 Sc 
ene, ß , E zu 85.56 
Dominican Republic 3 2.2. 2L. LL LLL cale llle lc l2. 16.88 16.58 17.92 
Le TT ³o·iſſſſ ³ dd pus S 8 10.14 8.41 14.38 
U S ͥͥ˙¹ͥͤ s eee coe o s s dE cC eee oe 4.80 4.98 5.87 
CJ Ra SPP 9.84 11.20 10.09 
Haiti i; u zone ͥ ⁰¹wmꝛZↄ MEE u 88 10.02 9.86 10.79 
Jamaica ³·˙(/(ỹꝗỹ⁵ noL LIE ace sce D cece D E dE 12.99 12.76 18.48 
Netherlands___ a ats ⁰ m Ee 9. ss n 
Ser. = 2x 11.46 
77) ⁵ ⁵⁵⁵⁵»w; ]ꝗ¶ ße :; Cree c NEM A 10. 59 11.12 11.96 
Venezuela. |... d emu e c 9.30 ES? c 
AVerage- ca is metet loses da C LEM E dE 12.39 12.46 18.21 
Calcined: 
i ß e Du sua l ge de c 87.16 
Canadá o ² A ear c Se Ah ns wa aa a 19.62 84.12 44.58 
(ET TEE EE z 90.28 d 
GUVAMS ER 84.77 89.85 50.49 
IJ ³oðſſ aa y y y a ear - 64.05 - 
El EE eek cee 82.68 84.87 47.20 
Trinidad and Tobago 11.97 89.21 54.28 
CAT EE EE ENER 85.20 n m 
VU CT ONS i ⅛ð] K LE re 84.59 89.88 50.04 


1 Excludes bauxite into the Virgin Islands from foreign countries 1970—Australia $4.91, Guinea $4.51; 
1971—Australia $5.54, Papua (New Guinea) $4.81, Guinea $4.94; 1972—Australia $4.74, Guinea $4.82, 


Guyana $7.01. 
3 Less than 1⁄4 unit. 


3 Dry equivalent tons adjusted by Bureau of Mines used in computation. 


Note: Bauxite is not subject to an ad valorem rate of duty, and the average values may be arbitrary for 
accountancy between allied firms, etc. Consequently, the data do not necessarily reflect market values in the 


country of origin. 


The average value of calcined alumina 
shipments, as determined from producers 
reports, was $65.60 per short ton. Ship- 
ments of alumina trihydrate averaged 
$76.67 per ton. The average value of im- 


ported alumina (including small quantities 
of aluminum hydroxide) was $60.85 per 
ton at port of shipment. Exports of alu- 
mina from the United States and. the Vir- 
gin Islands averaged $71.67 per ton. 


FOREIGN TRADE 


Exports from the United States classified 
as “bauxite and concentrates of aluminum 
excluding alumina" totaled 29,000 long 
tons. and were valued at $1.3 million in 


1972. Canada received 13,000 tons, with an 
average value of $60.87 per ton, and Japan 
received 12,000 tons, with an average value 
of $14.10 per ton. 


BAUXITE 


Exports of alumina, including 41,000 
tons of aluminum hydroxide, declined 19% 
to 879,000 short tons. Most of the decline 
resulted from reduced shipments to the 
U.S.S.R.; however, Canada and the U.S.S.R. 
remained the largest recipients. Additional 
shipments of 275,000 tons of alumina were 
made from the Virgin Islands to foreign 
countries. 

Aluminum sulfate exports, which were 
shipped mainly to Canada and Venezuela, 
totaled 5,000 tons and were valued at 
$181,000. Exports of artificial corundum or 
fused aluminum oxide totaled 18,000 tons 
and were valued at $7.25 million. Canada 
received 7,000 tons. Exports classified as 
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“other aluminum compounds” totaled 
45,000 tons and were valued at $10.5 mil- 
lion. Much of this tonnage was believed to 
be aluminum fluoride and synthetic cry- 
olite shipped to primary aluminum plants 
in other countries. 

No duties were imposed on imports of 
bauxite, alumina, or aluminum hydroxide 
in 1972. All duties on these commodities 
were suspended effective July 15, 1971. 

Imports of crude, partially dried, and 
dried bauxite decreased for the second 
consecutive year to 11.4 million long tons, 
as receipts from all of the four largest 
supplying countries declined. The decrease 
of 9% from the record high year of 1970 


Table 13.—U.S. exports of alumina,1 by country 
(Thousand short tons and thousand dollars) 


1970 1971 1972 
Country 
Quantity Value Quantity Value Quantity Value 

Canadá... 2 seen ese 400 27,738 278 21,350 282 21,119 
Germany, West 12 ,046 28 2,647 2 1,388 
Ghana EE 153 10,240 109 7,207 106 5,652 
Hungary- oe ewe ao cents 14 1,082 60 8,594 44 2,594 
Mie... ³ð ee 89 6,379 97 6, 528 109 7,572 
Poland. .--------------------------- ad Ge 19 1,381 48 8,182 
Sweden 18 1,206 10 717 19 1,351 
? li ee T 825 18,985 434 24,751 237 12,835 
Venezuela ---------.--------------- 36 2,690 17 1,417 20 1,577 
Other coun triess 53 9,155 88 8,085 17 8,487 

Totali ec l EE 1,100 79,921 1,080 77,627 879 65, 702 


1 Includes exports of aluminum hydroxide: 1970—41,000 short tons; 1971—34,000 short tons; 1972 —41, 000 


short tons. 


` 
Note: Excludes alumina exported from the Virgin Islands to foreign countries: 1970—Norway 165,000 
tons; 1971—Norway 116,000 tons, U.S.S.R. 65,000 tons; 1972—Cyprus 26,000 tons, Norway 191,000, Poland 


58,000 tons. 


Table 14.—U.S. imports for consumption of bauxite (crude and dried), by country 1 


(Thousand long tons and thousand dollars) 


1970 1971 1972 
Country — n 
Quantity Value Quantity Value Quantity Value 
Ar 7o Se ected eS eae - S 139 1,485 277 8,116 
Dominican Republic 910 15,368 912 15,119 851 15,258 
JO < lo ä Senet 58 58 84 286 
Guinéa 2 6252 00 gee edu ance 15 12 15 74 8 43 
Guyana__.. ser oe Scere Suse eee 317 3,118 271 3,034 360 8,685 
Haiti. 617 6,188 502 4,951 422 4,556 
ain. Eege e 7,508 97,500 7,583 96 , 767 6,958 98 , 860 
Sierra Leone. ._......---------------- - SR zd 1 172 
Surinam._.... .. . ee ee ase cs 2,928 80,969 2,870 81,929 2,584 80,327 
Venezuela____ _ See ée 276 2,560 Bi Eé zc aes 
Other countries Ex ak (2) 2 
Total... EE 12,620 156,862 12,326 158,639 11,428 151,012 


1 Official Bureau of the Census data for Jamaican, Haitian, and Dominican Republic bauxite have been 


converted to dry equivalent by deducting free moisture for 1970; Jamaican 16%, Haitian 12.5%, and Dominican 
Republic 17.7%; 1971-72 Jamaican is 15.4%, Haitian 18%, and Dominican Republic 16.8%. Other imports 
which are virtually all dried, are on as-shipped basis. 

* Less than Le unit. 


Note: Excludes bauxite imported into the Virgin Islands from foreign countries: 1970—Australia 285,000 
tons, Guinea 506,000 tons; 1971—Australia 898,000 tons, Papua (New Guinea) 30,000 tons, Guinea 588,000 
tons; 1972—Australia 220,000 tons, Guinea 57,000 tons, Guyana 347,000 tons. 
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Table 15.—U.S. imports for consumption of bauxite (calcined) by country 
(Thousand long tons and thousand dollars) 


1970 
Country 

Quantity 

GG 287 
Ä́Ü³⁰1dmↄi: !. % ͤ . 16 
Trinidad and Tobago 1 
Other countries 2 
r st Se Se 256 


1 Less than Le unit. 


1971 | 1972 
Value Quantity Value Quantity Value 
8,249 247 9,857 185 9,342 
518 30 1,040 85 1,652 
5 15 579 21 1,189 
85 (1) 11 6 229 
8,852 292 11,487 247 12,862 


Table 16.—U.S. imports for consumption of alumina,1 by country 
(Thousand short tons and thousand dollars) 


1970 
Country 
Quantity 
KT TT ME 1,185 
Canadas- e ers ees 

FFs. eee eee es 38 
Germany, Wee 20 
CJ —0G—P—VCTTCCT0TGVTPVCT0T00T0T0B—W:— 8 27 
G eet see eee 89 
Jamaican 868 
Jad ee eee 86 
Surinam... ß 346 

Other countries (2) 
eff ³ AAA 2,579 


1971 1972 
Value Quantity Value Quantity Value 


2,32 17 0 2,136 

2,420 84 5,135 1, 
1,894 8 755 1 8 
1,280 68 8,951 107 6,188 
2,979 18 929 58 8,594 
55,866 458 80,681 748 48,886 
4,0 68 4,968 138 8,599 
20,122 463 26,851 571 82,916 
1 117 16 1,211 


156,687 2,410 141,904 2,850 178 , 418 


1 Includes small quantities of aluminum hydroxide previously not included. 


2 Soe than 1⁄4 unit. 


ote: Shipments from the Virgin Islands to the United States: 1970—119,000 short tons ($9,550,000); 
1971120, 000 short tons ($9,316,000); 1972—67,051 short tons ($4,827,674). 


was attributed to a reduction of domestic 
stocks of bauxite, increased imports of alu- 
mina, and a slowing down in the growth 
of primary aluminum production during 
this period. Bauxite imports into the Vir- 
gin Islands also declined from a record 
level reached in 1971. 

Calcined bauxite imports into the 
United States fell 15% to 247,000 tons, re- 
flecting decreased receipts of refractory- 
grade bauxite from Guyana. Except for 
6,000 tons received from Australia, all of 


WORLD 


World production of bauxite increased 
4% in 1972. Australia, the largest bauxite- 
producing country, showed the greatest in- 
crease, and Australia and Jamaica together 
produced over 40% of the world’s supply. 
Bauxite production in Guyana and Greece 
declined appreciably, but future output in 
these countries was expected to increase. 

World alumina production registered a 
small increase, however, Jamaica’s output 
gained 18%. The United States produced 


the calcined bauxite originated in Guyana 
or Surinam. 

Imports of alumina, including small 
quantities of aluminum hydroxide, in- 
creased 18% to 2.85 million short tons. Re- 
ceipts from Jamaica alone increased nearly 
300,000 tons as new alumina capacity 
owned by United States aluminum produc- 
ers came onstream. Australia provided 41% 
of the total imports, Jamaica 26%, and 
Surinam 20%. 


REVIEW 


27% of the world’s alumina, declining 
steadily from 35% in 1969. 
Australia.—Alcoa of Australia (W.A.) 
N.L. continued production of alumina at 
its Kwinana plant 20 miles south of Perth, 
Western Australia, and in May began pro- 
duction at a new plant at Pinjarra, about 
50 miles south of Perth. The initial an- 
nual capacity of the first two units at the 
Pinjarra plant was 463,000 short tons and 
reportedly cost over $50 million. The plant 
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Table 17.—Bauxite: World production by country 
(Thousand long tons) 
Country 1 1970 1971 1972 » 

North America: : 

Dominican Republic 22 1,050 1,291 31,208 

ER, 8 r 622 633 677 

Jamaica ee 11,820 12,244 12,345 

United States 4393 2, 082 1,988 1,8 
South America: 

1171 8 492 530 596 
Guyana 4,347 4,167 3, 668 
Sn; y aS eld 5,927 6,612 * 6,800 

Europe: 
COs cite Der r 2,945 3,134 3,203 
Germany, West 3 e 

e r 2,256 2,816 2,898 
Hung 8 1,990 2,057 2,821 
Il ae suae me LL EE Sh 221 191 95 
Romani... k ĩ K 86 299 e 300 e° 300 
Sl! ³ð A ³AA n 2 r 5 eb 
U.S.S.R. © T Z % ͤ 4 ⁵⁵ 8 4, 200 4, 400 4, 600 
Yugoslavia__ DNE 2,066 1,928 2,162 

Africa: 
e, TEEN r 337 824 335 
I I ³ é 8 2,451 2,688 e 2,600 
Mozambique. .........................- 7 7 5 
Sierra Leone 438 581 683 
Asia: 
China, People’s Republic of 3 490 540 570 
TAO oe eee Boer Beene neces eer 1,338 1, 493 1,633: 
Indones aa 1,210 1,218 1,256 
Malaysia (West Malaysia) 1,121 962 1,059 
Pakistan... ewes 1 (9) 
Turkey... cee E 50 151 255 
Oceania: Australia r9,110 12,348 14,205 
rr ³ͤ d tate c r 56,873 62,506 64,795 
e Estimate. p Preliminary. r Revised 


1 In addition to the countries listed, Southern Rhodesia may have continued to produce bauxite during the 
period covered by this table, but no information on bauxite mining activities, if any, are available since 1965. 


2 Dry bauxite equivalent of crude ore. 
3 Exports. 


4 Dry bauxite equivalent of ore processed by drying plant. 
5 Bauxite processed for conversion to alumina in Jamaica plus exports of kiln dried ore. 


6 Previous year table indicated metal content. 


7 Excludes materials other than bauxite used for the production of alumina, estimated as follows in thousand 


long tons: nepheline concentrates (25 to 30% aluminum)— 1970, 390; 1971, 490; 1972, 590; alunite ore (16 


to 18% aluminum)—1970, 195; 1971, 295; 1972, 295. 


8 Diasporic bauxite for production of aluminum only; excludes 98,000 to 195,000 tons of production for re- 


fractory applications. 
9? Less than 14 unit. 


was to be increased to 880,000 tons by the 
end of 1974 and eventually to a capacity 
larger than that of Kwinana. Both alu- 
mina plants use bauxite from the Darling 
Range, and reserves have been estimated 
to be on the order of 500 million tons. 
The Pinjarra plant is supplied by a 4-mile 
conveyor belt from the Del Park deposit. 
Alcoa's deposits and the mining and treat- 
ment of bauxite from Del Park were 
described .2 


American Metal Climax, Inc. (AMAX), 
postponed the development of its proposed 
bauxite-alumina complex in the Kimberley 
area, Western Australia, and announced 
the signing of a contract to purchase an 
additional 440,000 tons per year of alu- 
mina from Alcoa’s plant at Pinjarra begin- 
ning in 1975. The Government of Western 


Australia extended the effective dates on 
the Kimberly bauxite claims of Amax 
Bauxite Co. to 1984 so that the develop- 
ment of this project could be reconsidered 
under different marketing and financing 
conditions. The postponement was attrib- 
uted to difficulty in financing the project 
through an international consortium on a 
scale large enough to be economical. 
Comalco Ltd. completed a 214-year ex- 
pansion program to increase its capacity to 
produce and ship bauxite from Weipa, 
Queensland, to 10.5 million tons per year. 
Estimates of bauxite reserves in the Weipa 
field range from 2.2 to 2.5 billion tons. 
Comalco reported that it had opened a 
new mining area at Andoom, about 12 


2 Baker, R. Del Park Bauxite Project. Min. 
Mag, ondon), v. 127, No. 4, October 1972, pp. 
351-355. 
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Table 18.—Alumina: World production by country 


(Thousand short tons) 
Country 1 1970 1971 1972 p 
North America: 
// ³˙1Ü—wàüꝗa eee ee eee muse 1,218 1,257 e 1,250 
Jamaica (export) r 1,892 1,997 2,855 
United States 7,148 7,213 6,976 
South America: 
ENEE eet 8 131 184 212 
GUY ONG EE r 849 842 e 278 
323% ah nece aa 1,118 1,407 e 1,400 
Europe: 
zechoslovak ia 80 80 80 
Annees eee ees 1,246 1,339 1,226 
Germany, East. 60 52 e 5 
Germany, Wee 885 911 1,010 
Groote- P eee Seeds SS 844 511 e 518 
Hungary... ccc een cee ees 486 515 578 
tele 346 284 227 
Lee EE 8 E ds 
Romani 8 231 231 231 
United Kingdom tubas i tate oe A eR 118 109 * 110 
U.S.S.R. 8 PME 2,000 2,200 2,400 
Yugoslavia. . 138 136 e 176 
eg Guinea... 672 738 e 772 
China, People’s Republic of 280 800 810 
M ð d ĩ ee ĩ ue as at 360 400 400 
JADRE o ok cool Le eee M 1,416 1,767 1,818 
%%% ] Ü w m 88 46 47 
Oceania: Australia... 2.2 c LLL cL. r 2,372 2,944 8,144 
VK TT WEEN r 22,889 24,959 25,564 
e Estimate. p Preliminary. r Revised. 


1 In addition to the countries listed, Austria produces alumina (fused aluminum oxide) but output is used 
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miles south of Weipa. Bauxite production 
was increased to 7.6 million long dry tons 
in 1972. Shipments declined to 6.9 million 
tons of beneficiated bauxite, of which 3.0 
million tons were shipped for processing to 
alumina in Australia, 1.8 million tons to 
Japan, and 2.1 million tons to Europe and 
other countries. Shipments of calcined baux- 
ite for use in making aluminous abrasives 
increased. 

Comalco’s Bell Bay alumina plant con- 
tinued to operate at its capacity of 65,000 
short tons of alumina. Construction of the 
third phase of expansion at the Gladstone 
plant of Queensland Alumina Ltd. was de- 
layed by work stoppages. At yearend the 
expansion was expected to be completed 
by the third quarter 1973, at which time 
the alumina plant, the largest in the 
world, should have a rated annual capacity 
of 2.24 million tons. Production at Glad- 
stone in 1972 increased 3% to 1.5 million 
short tons. 

In July, Nabalco Pty., Ltd., brought into 
production its new alumina plant at Gove 
in Arnhem Land, Northern Territory. Na- 
balco is the managing company of the 
joint venture of Swiss Aluminium Aus- 
tralia Pty., Ltd. (70%), and Gove Alumina 


c yr for abrasives production. Production was as follows in short tons: 1970—30,354; 1971—30,011; 1972— 


Ltd. (3095). Colonial Sugar Refining Co. 
is majority shareholder of Gove Alumina. 
The new refinery has an initial rated an- 
nual capacity of 560,000 short tons, which 
is to be doubled. Bauxite reserves in the 
Gove area are reportedly over 250 million 
tons. The Gove operations and the evolu- 
tion of the project were described.3 

The plant site at Upper Swan in the 
suburbs of Perth, where Pacminex, Pty., a 
subsidiary of Colonial Sugar Refining had 
planned to construct an alumina plant, 
was vetoed by the Government for envi- 
ronmental reasons. À new plant site at 
Muchea, 30 miles north of Perth, was sub- 
sequently agreed upon. This Pacminex 
venture was reported to include Hanwright 
Minerals, Ltd., and Metals Miniere, Ltd. 

Brazil.—Since 1969, Mineração Rio do 
Norte, S.A., a subsidiary of Alcan Alumin- 
ium Ltd. (Alcan), has been developing de- 
posits of several hundred million tons of 
low-silica bauxite between the Amazon and 
Trombetas Rivers. Alcan announced de- 
ferment of the project in mid-July, but 
by December 1972 Alcan signed an agree- 
ment with Companhia Vale do Rio Doce 


3 Metal Bulletin Monthly. Bauxite the Life His- 
tory of Gove. No. 22, October 1972, pp. 38-41. 
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(CVRD) for a joint study of the project. 
Since previous geologic examination has 
confirmed the existence of sufficient re- 
serves of good quality bauxite close to nav- 
igable river transportatíon, the principal 
problems will be markets and financing. 
Other large bauxite deposits are indicated 
south of Belem in the Paragominas region. 

Cameroon.—Economic and technical 
studies of the bauxite deposits near Min- 
im-Martap in the Adamawa Range were 
being conducted by Société d'Etudes des 
Bauxites du Cameroun (SEBACAM), an 
association formed by the Government, 
Péchiney Ugine Kuhlmann (PUK), Kaiser 
Aluminum and Chemical Corp., and Verei- 
nigte Aluminium Werke. The studies, 
which were to be completed by 1974, will 
report on the feasibility of a large-scale 
bauxite exporting enterprise and the possi- 
bility of producing alumina. Estimates of 
reserves in the Minim-Martap area have 
been on the order of 1 billion tons. The 
deposits are about 350 miles inland from 
the coast near a section of the Trans- 
Cameroon Railway scheduled for comple- 
tion by 1975. The studies will include evalu- 
ation of the various possibilities for trans- 
porting the ore, the selection and construc- 
tion of a deep-water port, and the 
development of the bauxite deposits. The 
geological field work was reported to have 
been completed. 

Canada.—Alcan installed a new dryer 
circuit at its Arvida, Quebec, facilities for 
the production of 100,000 tons per year of 
alumina hydrate. Most of the hydrate was 
expected to be used in fire retardant car- 
pet backing. 


China, Peoples Republic of.— Trade re- 
ports indicated that the People's Republic 
of China was increasing its exports of cal- 
cined refractory-grade bauxite. The mate- 
rial was believed to «contain alumina 
mainly as the mineral diaspore, and iron 
specifications were quoted at a maximum 
of 2% Fe203. 

Fiji—Bauxite Fiji Ltd., owned by three 
Japanese aluminum producers, continued 
construction of bauxite producing facilities 
on the island of Vanua Levu. Initial baux- 
ite shipments, which had been scheduled 
for the second half of 1972, were post- 
poned because of construction delays. 

Ghana.—In June, The Government is- 
sued a license to prospect the bauxite de- 
posits near Kibi to Bauxite Alumina Study 
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Co., Ltd., (Bascol). Bascol was owned by 
Kaiser (50%), Reynolds Metals Co. 
(30%) , and Aluminum Resources Develop- 
ment Co. (Ardeco) (20%). Ardeco is a 
consortium of five Japanese aluminum 
companies. Reynolds withdrew from Bascol 
at the end of the year. The initial studies 
begun in 1972 were to determine whether 
a full feasibility study of a bauxite-alu- 
mina complex should be undertaken. 

The Government announced its inten- 
tion to obtain 55% participation in foreign 
mining investments. The new program 
presumably would apply to the operations 
of British Aluminium Co., Ltd., at Awaso, 
the only active bauxite mines in Ghana, 
and to any new bauxite mining ventures. 

Greece—A new concentrator for low- 
grade bauxite was put onstream by Baux- 
ites Parnasse S.A. on June 25 at Itea. The 
new plant will treat low-grade bauxite 
previously considered uneconomic by ex- 
tracting limestone and clay impurities 
from the ore. The process will make possi- 
ble large-scale underground operations. 
Over $15 million have been spent, and 
about $7 million are allocated to finish the 
expansion program. The company's baux- 
ite reserves are estimated at about 500 mil- 
lion tons. 


Aluminium de Gréce S.A. reportedly was 
increasing its alumina production capacity 
about 6% through an $8 million plant ex- 
pansion. Aluminium de Gréce acquired the 
assets of the Bauxitai Distomon S.A. min- 
ing company, reported to have extensive 
bauxite reserves. 


PUK announced intentions to build a 
1-million-ton-per-year alumina plant in 
Greece which would be independent of Al- 
uminium de Gréce (90% owned by PUK). 
A preliminary agreement was reached be- 
tween Alcoa and the Greek Government 
for construction of a new complex with in- 
itial annual capacities of $30,000 tons of 
alumina and 165,000 tons of aluminum 
metal. Plans for financing by the U.S.S.R. 
of a 495,000-ton-per-year alumina plant 
were announced by a group of local busi- 
nessmen. The Soviet Government would 
take the total plant output for 7 years to 
retire the loan. 


Early in 1972 the Greek Government an- 
nounced a  bauxite export quota of 
1,275,000 tons, down 20,000 tons from the 
quota for 1971. The principal quotas set 
were: European Economic Community, 
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420,000 tons; U.S.S.R., 450,000 tons; Great 
Britain, 100,000 tons; United States, 75,000 
tons; Japan, 20,000 tons; Czechoslovakia, 
20,000 tons; Sweden, 70,000 tons; Spain, 
60,000 tons. 

Guinea.—Bauxite and alumina were pro- 
duced by Compagnie International pour la 
Production de l'Alumine (FRIA), an in- 
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ternational consortium in which Olin 
Corp. is the largest shareholder. 

Guinea Bauxite Co. (CBG) continued 
construction of mining and ore prepara- 
tion facilities and infrastructure for the 
Boké bauxite project. CBG is owned by the 
Government of Guinea (49%) and Halco 
Mining, Inc. (51%), a consortium consist- 


Table 19.—World producers of alumina 
(Thousand short tons) 


Capacity, 
Country, company, and plant location yearend Ownership 
NORTH AMERICA 
Canada: Aluminum Company of Canada, Ltd., 
ENEE Ee 1,387 Alcan Aluminium Ltd. 100%. 
United States (see table 6) 7,760 
Jamaica: 
Alean Jamaica Ltd.: Alcan Aluminium Ltd. 100%. 
ron. ere 613 
Kirkvnee 613 
Alumina Partners of Jamiaca, Ltd., Nain, St. 
ö ͤK eee ee 1,300 Reynolds Metals Co. 36.8%, Anaconda Alum- 
inum Co. 86.8%, Kaiser Aluminum & 
l Chemical Corp. 26.4%. 
Revere Jamaica Alumina, Ltd., Maggotty.... 220 Revere Copper & Brass Inc. 100%. 


Aluminum Co. of America (Alcoa), Woodside. 
Total North America 
SOUTH AMERICA 


Brazil: 
Alumínio Minas Gerais, S.A., Saramenha, 
^. Minas Gerais „„ 
Cia. Brasileira de Aluminio, S.A., Sorocaba, 
e ß 


Cia. Mineira de Alumfnio, Pocos de Caldas, 
Minas Gerais 


Guyana: Guyana Bauxite Co., MacKenzie 
Surinam: Surinam Aluminum Co., Paranam... 


Total South America 


EUROPE 
Czechoslovakia: Ziar, Banskobystricky......... 
France: | 
Péchiney Ugine Kuhlmann Group: 
Gar dann 
Salindres________ cece 


Germany, East: 
Germany, West: 
Gebrueder Giulini G.m.b.H., Ludwigshafen. . 
Martinswerke G.m.b.H für Chemische und 
Metallürgische Produktion, N Erft. 
Vereinigte Aluminium-Werke A 
Lippenwerke, Lounen. 
Nabrewerke, Schwandorf. 
Greece: Aluminium de Grèce S. A., Distomon 


e wm em m = = = = = = = — em — = = vm < = — — — — ep e e em — = — = = = = 2 


Italy: 
Montecatini-Edison S.p.A., Porto Marghera- 
Eurallumina S.p.A., Sardinia..............- 


Romania: Romanian Aluminium, Oradea 
United Kingdom: 
The British Aluminium Co., Ltd.: 
Burntis 


1,828 
1,939 


551 Self 100%. 


12,444 


66 Alcan Aluminium Ltd. 100%. 


110 Industria Votorantim, Ltd., 80%, Govern- 
ment 20%. 


55 Aluminum Co. of America 50%, Hanna Mining 
Co. 23.5%, Brazilian interests 26.5%. 

385 Government 100% 

Aluminum Co. of “America 100%. 


110 Government 100%. 


I Self 100%. 
720 
290 
330 
70 Government 100%. 


143 Self 100%. 


420 Swiss Aluminium Ltd. (Alusuisse) 99.2%. 
518 Government 100%. 


231 
529 Péchiney Ugine Kuhlmann 
Government 10%. 


group 90%, 


625 Government 100%. 


281 Self 89%, ove eee 11%. 

661 Alsar S.p.A. 41.67%, Comalco 20%, Metall- 
EC Dr de G. 17.5%, Montecatini-Edison 
S.p.A. 20.88%. 

231 Government 100%. 


Tube Investments, Ltd. 52%, Reynolds Metals 
110 Co. 48% 
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Table 19.—World producers of alumina—Continued 
(Thousand short tons) 


Capacity, 
Country, company, and plant location yearend Ownership 
1972 
EUROPE—Continued 
U.S.S.R.: Government 100%. 
55 dee 
ogsitogorsk___.___._--..---..--.------.- 
Kirovabad . l.l Ll cl lll. 
r cx DR Sullu o Cup S. 
Volkhov-Tikhiun........................- 
Zaporozh ye „„ * 8,800 
Kamensk-Uralsky .......................- 
Krasnotur ink 
Pavlodar- ee 
lll ⁵ĩðW— 
Volgograd. .----------------------------- 
Yugoslavia: Government 100%. 
Titograd uoce u L suu Een sc 220 
e EE 154 
Total Europe. ........................- 8,794 
AFRICA 
Guinea: Compagnie International pour la Pro- 
duction de l'Alumine (FRIA), Kimbo......... 772 Olin Corp. 48.5%, Péchiney 26.5%, British 
— Aluminium 10%, Alusuisse 10%, Vereinigte 
Total AITICB -------------------------- 772 Aluminium 5%. 
ASIA 
China, People’s Republic of: Government, 100%. 
Kweyang: Ol l L.l e ) 
Wins T8 
Nang d ste seuss 
FUülll.“ßk:tt... EHLSL ee e 830 
Antüuhg EE 
Kunming 
Yangshuan..----------------------------- 
G tee cet ele a Aa oaa 
India: 
Aluminium Corp. of India, Ltd., Jaykagnagar, 
West Bengal. -------------------------- 28 Self 100%. 
Hindustan Aluminium Corp. Ltd., Rennkott, 
Uttar Pradesh. ........................ 182 Kaiser 27%, Birla and Indian interests 78%. 
Indian Aluminium Co. Ltd.: Alcan 65%, Government 85%. 
Muri, Biharrr᷑k 85 
Belgaum, Mysore 108 
Madras Aluminium Co. Ltd., Coimbatore, 
Mall 88 55 Montecatini-Edison 27%, Madras State Gov- 
ernment 73%. 
Japan: . 
Nippon Light Metal Co. Ltd.: Alcan 50%, Japanese interests 50%. 
Sn; ³ðV—33 beet Sedan 577 
TTomgkomat 897 
Showa Denko K.K., Yokohama. ..........- 600 Self 100%. 
Sumitomo Chemical Co., Ltd., Kikumoto.... 844 Self 100%. 
Mitsui Alumina Co., Wakamatsu..........- 220 1 group 98.5%, other Japanese interests 
° Oe 
Taiwan: Taiwan Aluminium Corp., Kaohsiung, 
Takagit co chen mm eui UE 84 Government 100%. 
Total i.. oh e 8,505 
OCEANIA 
Australia: | 
Comalco Ltd., Bell Bay, Tasmania 65 Conzinc Riotinto of Australia, Ltd. 45%, 
Kaiser 45%, public 10%. 
Queensland Alumina Ltd., Gladstone 1,428 Kaiser 37.3%, Alcan 22%, Péchiney 20%, 
Comalco 11.8%, Conzinc Riotinto of 
Australia 9.4%. 
Nabalco Pty. Ltd., Gove 560 Swiss Aluminium Australia Ltd. 7095, Gove 
Alumina Ltd. 30%. 
Alcoa of Australia (W.A.)N.L.: Aluminum Co. of America 51%, Australian 
iii 1.878 interests 49%. 
b l... ete ces 463 
Total Oceania 8,894 
Total world — — . 31,348 


e Estimate. 
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ing of Alcoa (27%), Alcan (27%), Martin 
Marietta Aluminum, Inc. (20%), PUK 
(10%), Vereingte Aluminium Werke A.G. 
(10%), and Montecatini-Edison S.p.A. (6%). 
The first shipment of bauxite has been 
rescheduled for the second half of 1973. 
Shipments were expected to be made 
initially at the rate of 4.7 million tons per 
year and increase to 8 million tons by the 
third year. The railroad from the mining 
site at Sangaredi to the port town of Kam- 
sar has been completed. Three drying kilns 
and facilities for calcining abrasive-grade 
bauxite are located at Kamsar. At yearend 
CBG was attempting to raise $60 million 
in bonds and notes for the Boké project. 
This would increase the total funds made 
available for Boké to over $320 million, 
including $73.5 million in World Bank 
loans. 

The Government, with assistance from 
the U.S.S.R., was developing a bauxite de- 
posit at Debele in the Kindia region. Re- 
serves were estimated at 44 million tons. 
The project included construction of a rail- 
way link for transporting the bauxite to 
Conakry, and shipments to the U.S.S.R. 
were expected to begin by the end of 1974. 

Guyana.—The Government-owned Guy- 
ana Bauxite Co. (Guybau) closed its alu- 
mina plant for 7 weeks during the summer 
of 1972 because of market conditions. Sales 
of better than 250,000 tons of alumina in- 
cluded about 100,000 to the U.S.S.R. and 
30,000 to the People's Republic of China. 
The first full year of production since the 
facilities were nationalized in 1971 was re- 
garded as satisfactory by Guybau, consider- 
ing the weak world market for metallurgi- 
cal-grade bauxite and alumina. 

Hungary.—Bauxite exports were esti- 
mated at 700,000 tons in 1972. As part 
of Hungary's long-term plans for expan- 
sion of its bauxite and alumina produc- 
tion, a new mine was opened in the Hal- 
imba area north of Lake Balaton in the 
Bakony Range. Reported to be the largest 
and deepest bauxite mine in central Eu- 
rope, the new mine is expected to reach 
an annual production rate of 600,000 tons 
by 1973. 

A new alumina plant, the second at 
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Ajka, began production in 1972 and was 
expected to operate at an annual capacity 
of 265,000 short tons by the end of 1978. 
Planned alumina production for Hungary 
in 1973 is 770,000 tons (compared with 
294,000 tons in 1965). 


India.—Construction of the 220,000-ton- 


_per-year alumina plant at Korba, Madhya 


Pradesh, being built by the Government- 
owned Bharat Aluminium Co., was report- 
edly delayed by shortages of steel and im- 
ported equipment. The plant was 90% 
completed at yearend, and the new date 
for initial production was April 1973. 

Indonesia.—P.T. Alcoa Minerals of Indo- 
nesia continued exploration of the poten- 
tially important deposits it has located in 
southwest Kalimantan (Indonesian Bor- 
neo). 

Italy.—The construction of a 660,000- 
ton-per-year alumina plant in Sardinia for 
Eurallumina S.p.A. was substantially com- 
pleted. Deliveries of bauxite from Weipa, 
Australia, began in July 1972, and the first 
shipments of alumina from the new plant 
were expected in the first half of 1978. 
Eurallumina is owned by Alsar S.p.A. 
(41.67%), | Montecatini-Edison (20.83%), 
Comalco (20%), and Metallgesellschaft A.G. 
(17.5%). 

Jamaica.—Although the bauxite mines 
and alumina plants in Jamaica were oper- 
ated below rated capacities in 1972 because 
of a continued oversupply of aluminum on 
world markets, alumina production was in- 
creased 18%. This increase, when com- 
pared with only a slight increase in 
bauxite production, reflected a trend to 
process a larger percentage of the bauxite 
in Jamaica. | 

Alcoa's new alumina plant in Clarendon 
Parish came onstream at an annual rated 
capacity of 550,000 short tons. Alumina 
Partners of Jamaica, Ltd. (Alpart), owned 
by Anaconda, Reynolds, and Kaiser, com- 
pleted the expansion of its alumina plant 
at Nain, St. Elizabeth Parish, to a capacity 
of 1.3 million tons. 

A national Bauxite Commission was cre- 
ated to insure that Jamaica's large bauxite 
resources are developed for the maximum 
benefit to the country. 
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Japan.—According to the Japanese Light 
Metal Smelters Association, suppliers’ ex- 
ports of bauxite to Japan increased 16% 
in 1972 as follows: 


Quantity 


(thousand 
Supplier long tons) 
1971 1972 
Australia: 
Comalco Ltd — 2,186 2,177 
Nabalco Pty. Ltd. (Govei 78 534 
Indonesia: P. N. Aneka Tambang.. 895 1,089 
Malaysia: 
Ramunia Bauxite Co 258 220 
Southeast Asia Bauxites, Ltd. 451 475 
Total -crer A 8,868 4,495 


Nippon Light Metal Co., Ltd., put into 
operation its 397,000-short-ton-per-year alu- 
mina plant at Tomakomai, Hokkaido. In- 
itial production was delayed until plans 
for offshore disposal of the red mud from 
the plant were changed to a disposal site 
on land. Mitsui Alumina Co. began pro- 
duction at its 220,000-ton-per-year Waka- 
matsu alumina plant, Kyüshü, using baux- 
ite from Gove, Australia. The capacity of 
the plant was to be doubled by 1975. 
Chofu Alumina Co. formed by Mitsui 
Mining and Smelting Co. Ltd. and Ardeco, 
a consortium of Japanese primary alumi- 
num producers, postponed until at least 
1975 plans for completion of a 550,000- 
ton-per-year alumina plant to use bauxite 
from the Solomon Islands (British). 

A joint venture, composed of Alcoa 
(75%) and Morimura Bros, Inc. (25%), 
was formed to construct facilities by 1974 
to produce tabular alumina for use as a 
refractory material. 

Solomon Islands (British).—Mitsui Min- 
ing and Smelting Co. of Japan continued 
the development of bauxite deposits on 
Rennell Island. Initial shipments to Japan 
were expected to begin in 1973. Conzinc 
Riotinto of Australia, Ltd., continued ex- 
ploration of bauxite deposits on Wagina 
Island. The Wagina bauxite occurs as a 
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fine-grained clayey material high in mois- 
ture. Reserves were expected to total 30 
million long tons. 

Surinam.—Early in March the Billiton 
Mine Workers Union struck the Billiton 
mine for higher wages for the 1,500 work- 
ers. The strike had little effect on total 
production for the year. 

Reynolds Metals Co. continued its explo- 
ration for bauxite in the Bakhuys Moun- 
tains in western Surinam. Until such time 
as the company can show 50 million tons 
of commercial grade bauxite, Surinam was 
not expected to proceed with building the 
railroad from the deposit to the port of 
Apoera on the Corantijn River. 


Exports of bauxite were down 3% for 
the year, but exports of alumina were up 
9% over the quantity in 1971. 


Taiwan.—The Government-owned Tai- 
wan Aluminium Corp. (Talco) imported 
its bauxite supply from Malaysia and Aus- 
tralia. Talco planned to expand its alu- 
mina production capacity to 154,000 short 
tons by 1975. 


Turkey.—Construction of an alumina 
plant at Seydigehir about 180 miles south 
of Ankara was expected to be completed 
in 1973. The plant will have a capacity of 
220,000 short tons and will use bauxite 
from deposts near Akseki in the western 
Taurus Mountains, where reserves have 
been estimated at 30 million tons. 

Yugoslavia.—AÀn agreement was reported 
to have been signed between the U.S.S.R. 
and the Yugoslav enterprise Energoinvest 
to develop bauxite mines in Bosnia-Herce- 
govina and to construct a 660,000-ton-ca- 
pacity alumina plant at Zvornik. The total 
cost of the venture was estimated at $200 
million. The U.S.S.R. will provide $130 
million in credit, which will be repaid in 
alumina and bauxite. Production from the 
mines, located at Vlasenica, Jajce, and Bos- 
anska Krupa, are to be increased to over 
2.5 million tons by 1976. 


TECHNOLOGY 


Alunite, a hydrous potassium aluminum 
sulfate mineral, continued to be investi- 
gated as a commercial source of alumina 
in the United States. The only known 
commercial-size plant is operating in the 
U.S.S.R., at Sumgait, near the Caucasus 
mountains. À new process to recover ferti- 


lizers and either aluminum salts or alu- 
mina from alunite reportedly was devel- 
oped in Mexico in 1971 and was expected 
to be used in a small plant to be built at 
Salamanca. 

In this process the potassium in alunite 
was dissolved for 10 to 15 minutes in a 
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weak basic solution such as aqueous am- 
monia and recovered for fertilizer use. The 
residue, containing the alumina, was 
treated successively with a weak acid and a 
strong acid, forming a basic aluminum salt 
and alumina trihydrate, which was filtered 
and calcined. Aluminum recoveries at a 5- 
ton-per-day pilot plant reportedly ranged 
between 90% and 92%.4 

A joint venture of Earth Sciences, Inc., 
National Steel Corp., and Southwire Co., 
continued field investigations of alunite de- 
posits at the southern end of the Wah 
Wah Mountains in Beaver County, Utah. 
The companies reportedly controlled indi- 
cated and inferred reserves of over 680 
million tons of alunite-bearing rock in the 
area, containing over 40% alunite, equiva- 
lent to 100 million tons AlgO3, and had in- 
terests in other alunite properties in Utah, 
Colorado, Arizona, and Nevada. The joint 
venture was investigating a proprietary 
process to recover alumina and potassium 
sulfate from alunite, believed to be similar 
to the process that was under development 
in Mexico. 


Based on present alumina plant capaci- 
ties, a commercial plant utilizing alunite 
probably would require a deposit contain- 
ing 50 million tons of alunite, equivalent 
to 8 million tons of alumina. Since there 
has been no domestic commercial use of 
alunite as a source of alumina, little infor- 
mation on reserves was formerly available. 


Anorthosite, an aluminum silicate min- 
eral, also was being considered as a possi- 
ble alternate source of aluminum, Alcoa 
purchased an 8,000-acre deposit of anor- 
thosite containing about 28% alumina, in 
Wyoming and continued to study ways to 
recover aluminum from such material. The 
Bureau of Mines released two reports on 
its investigations of dawsonite, a sodium-a- 
luminum carbonate mineral which occurs 
in Colorado oil shale deposits and is a po- 
tential source of aluminum.5 
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Results of studies of the mineralogy, 
geochemistry, geology, and genesis of baux- 
ite deposits throughout the world were 
published.6 

Nikkei Sangyo, a subsidiary of Nippon 
Light Metals Co., was starting up the 
worlds first commercial plant using red 
mud to produce a substitute for fluorspar 
in making steel." Red mud is a solid waste 
generated in producing alumina from 
bauxite. About 1 ton of red mud is gener- 
ated for each ton of alumina produced. At 
most alumina plants red mud is im- 
pounded in red mud lakes and represents 
a loss of space as well as of sodium and 
aluminum values. 

Kaiser Aluminum & Chemical Corp. de- 
veloped a method for handling red mud 
from its Baton Rouge and Gramercy alu- 
mina plants in Louisiana in lieu of dump- 
ing it in the Mississippi River. The mud 
will be transported by pipeline from the 
alumina plants to storage areas on com- 
pany property where it will be poured 
over a layer of river sand and dewatered. 
The resulting alkaline solution will be 
pumped bac to the alumina plant and re- 
cycled. The dewatered red mud will then 
be covered with topsoil and planted or re- 
moved from the site and used as landfill 
and for other purposes. 

The red mud treatment system at both 
plants was expected to be completed by 
mid-1975 and cost in excess of $25 million. s 
4 Parkinson, G. Low-Grade Alunite Yields Alu- 
mina and Fertilizers Too. Chem. Eng., v. 78, No. 
9, Apr. 19, 1971, pp. 83-85. 

5 Smith, J. W., T. N. Beard, and P. M. Wade. 
Estimating Nahcolite and Dawsonite Content of 
Colorado Oil Shale From Oil-Yield Assay Data. 
BuMines RI 7689, 1972, 24 pp. 

Jackson, J., Jr., C. W. Huggins, and S. G. 
Ampian. Synthesis and Characterization of Daw- 
sonite. BuMines RI 7664, 1972, 14 pp. 

6 Valeton, I. Bauxites. Developments in Soil Sci- 
ence l. Elsevier Publishing Co., Amsterdam, Lon- 
don, New York, 1972, 226 pp. 

7 Industria] Minerals. Interest Grows in “Red 
Mud" Substitute for Fluorspar. No. 60, Septem- 
ber 1972, pp. 34, 35. 


8 Metal Bulletin. Kaiser Red Mud. No. 5'/44, 
Oct. 24, 1972, p. 17. 


Beryllium 


By Robert A. Whitman 


The consumption of beryl decreased in 


1972. Production of domestic ore declined, 


and imports were less than those of 1971. 
Contracts were awarded for beryllium com- 


ponents of the Poseidon missile system to 
be delivered in 1973 and 1974. 


1 Physical 
Metals. 


scientist, Division of Nonferrous 


Table 1.—Salient beryllium mineral statistics 


United States: 
Beryl, approximately 11% BeO: 
Shipped from mines short tons 
Imports. do 
Consumption. ..................- do.... 


Price, approximate, per unit BeO im- 
M cobbed beryl at port of exporta- 


1968 1969 1970 1971 1972 » 
168 W 
8,822 6,422 ,94 4,026 8,845 
9,244 18,483 19,496 110,878 17,781 
$34 $37 $35 $33 $30 
Ge w w W w 
7.242 8,569 z 6,857 5,844 4,740 


p Prelim 


Legislation and Government Programs. 
—Government yearend stocks of beryl, be- 
ryllium-copper master alloy, and beryllium 
metal are shown in table 2. Government 
inventories of beryl decreased 1,602 short 
tons during 1972 as a result of sales. 

The Environmental Protection Agency 


inary. z Revised. W Withheld to avoid disclosing individual com e confidential data. 
1 Includes some bertrandite ore that was calculated as equivalent to beryl con 


% BeO. 


held public hearings in New York City on 
January 10, 1972, and in Los Angeles on 
February 15 and 16, 1972, to obtain testi- 
mony concerning emission standards for 
the three air pollutants, asbestos, beryllium, 
and mercury. Final emission standards are 


due to be published in 1978. 


Table 2.—Government yearend stocks of beryllium materials 


(Short tons) 
Material National Supplemental All stocks 
stockpile stockpile 
Bey! (1175 BeO): 
( ³⁰Üi & . y EE LAS LED E 12,483 2,782 15,215 
Object riu tora ↄ ↄ VVV 3,841 59 3, 900 
Totals: coc et ðt; ⅛ðx . 16,274 2,841 19,115 
Beryllium- copper master alloy: 
hh ³AiA p S dele t ES Ke 4,750 4,750 
nL EE ⁰y V 1.075 1,562 2,687 
Total EEN 1,075 6,812 7,887 
Beryllium metal 
Geert ES 150 150 
TT EE hes 79 79 
Total rn ͥͥͥͥͥͥͥ ce a, ⅛ ccc v.. D Eee. SE 229 229 
Source: 


OEP-4, July-December 19 


Office of Emergency Preparedness. Statistical Supplement, Stockpile Report to the Congress 
1972. 
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DOMESTIC PRODUCTION 


Production of beryl ore was believed to 
be the lowest in several years. Some beryl 
was produced in Colorado and South Da- 
kota, but most mines reported assessment 
work only. The largest domestic source of 
beryllium ore was the Spor Mountain ber- 
trandite mine near Delta, Utah. Produc- 
tion of beryllium-copper alloy increased, 
but the production of metal declined from 
that in 1971. 


Brush Wellman, Inc. (Brush), con- 
verted bertrandite from its Utah mine to 


beryllium hydroxide at Delta, Utah, and 
shipped the hydroxide to Elmore, Ohio, 
for further conversion to metal, alloys, and 
compounds. Brush also has beryl process- 
ing facilities at Elmore. 

Kawecki Berylco Industries, Inc., (KBI 
used beryl for its primary ore, most of which 
was imported. The beryl was processed at 
Hazelton, Pa. Further processing and fabri- 
cating was done at both the Hazelton and 
the Reading, Pa., plants. 


CONSUMPTION AND USES 


The beryllium industry consumed beryl- 
lium ore equivalent to 7,781 short tons of 
beryl containing 11% BeO. There was less 
beryllium metal and beryllium oxide ce- 
ramics shipped in 1972 than in 1971, but 
there was a substantial increase in the 
amount of beryllium-copper master alloy 
shipped in 1972. Beryllium-copper alloy 
products consumed the largest quantity of 
beryllium. These alloys combine the prop- 
erties of good electrical and thermal con- 
ductivity, strength, hardness, and resistance 
to fatigue, corrosion, and wear. They are 


used in an ever-increasing variety of elec- 
trical and electronic systems. Beryllium- 
copper also is used increasingly as a tool- 
ing material for molding plastics. 

Beryllium metal is being used where a 
high strength-to-weight ratio is needed, as 
in the aerospace industry. It was used for 
optical structures in space, for X-ray win- 
dows, and in missile parts and nuclear 
structures. 

Beryl Ores, Arvada, Colo. bought beryl 
ore to process for the ceramics industry. 


STOCKS 


Consumer stocks of hand-sorted beryl at 
the end of 1972 totaled 6,913 short tons 
compared with 6,299 short tons at yearend 


1971. Dealers’ stocks of beryl are not re- 
ported. Stocks of bertrandite are company 
confidential data. 


PRICES AND SPECIFICATIONS 


Domestic beryl prices were negotiated 
between producers and buyers and were 
not quoted in the trade press. The price 
of imported beryl probably was negotiated. 
In February the quoted price range for 
imported beryl was reduced as a result of 
the weak market to a range of $30 to $35 
per short ton unit from the $35 to $37 
range in January. This price range was 
quoted until yearend.2 

Prices for beryllium metal products re- 
mained steady throughout 1972. Beryllium 
billet was quoted at $70 per pound, 98% 
powder prices ranged from $54 to $66 per 
pound, and 5-inch diameter rod at $102 
per pound. 


Beryllium-copper master alloy started 
the year quoted at $54 per pound of con- 
tained beryllium and dropped June 1 to 
$53 per pound, the yearend price. Casting 
ingot containing 2% to 2.25% beryllium in 
copper started at $2.10 per pound, 
dropped on June 1 to $2.06 per pound, 
and stayed at that level the remainder of 
the year. The quoted price for Alloy 25 
was $3.14 per pound until June 1 and 
dropped to $3.05 per pound through year- 


end. 


2 Metals Week. V. 43, 
December 1972. 


Nos. 1-52, January- 


BERYLLIUM 


207 


FOREIGN TRADE 


Exports of beryllium alloys, waste, and 
scrap more than doubled, but the total 
value decreased by 20%. 

Imports of beryl decreased for the third 
consecutive year and were down 17% from 
1971. Value per ton was down by 10%. 
About 84% of the beryl came from Brazil, 


the Republic of South Africa, and Argen- 
tina, with Brazil furnishing over one-half 
of the imports. In addition to the imports 
of beryl, there were nearly 12 tons of be- 
ryllium products, wrought, unwrought, 
waste, scrap, and compounds imported 
with a value of $286, 922. 


Table 3.—U.S. exports of beryllium alloys, wrought or unwrought and waste and scrap 1 


1971 1972 
Country Pounds Value Pounds Value 
(thousands (thousands) 

Australia l et ˙⅛'ũG dd lee LL 87 (2) 1,270 $5 
Belgium- Luxembourg E Le 8,660 2 
e 2e ER mtdtds m 88 £= e 1,208 4 
e ET TEE 495 $45 8,175 56 
F oĩo.m‚’!t ³⅛ my ꝛ⁊ðx 5, 560 171 23,181 83 
Germany, Wei .... LLL LLL LLL LL LL cllc l l2... 2,453 81 1,105 19 
111 ·¹¹⁰ʃw ee 2,499 2 1 
jos MATE M rd RUNS 600 67 oe DS 
Italy oases ee 28 5 8 1 
Pf ˙¹⅛‚/ö! e .. 6, 658 126 34,025 352 
IJ ⁵⁰ͥUégʃꝛt t y we Ss SC 271 1 
Netherlands. ___.........-.----.-.--------- eee 244 2 185 2 
Norway LL eelere 12,000 12 14,141 20 
Philippines______ ces cece bee 8 Dos wee 1,447 5 
GENEE SE =s 11 1 
Switzerland... ³ðVWAA ð2ã ĩð 760 4 1,963 28 
KT EE . 8 ui Gate 156 1 
United Kingdom... .. eee 9,780 586 4,685 263 

fĩêſũĩ⁵³r ð 8 41,114 1,051 95,492 839 


i Consisting of beryllium lumps, single crystals, powder, beryllium-base alloy powder; beryllium rods, sheets, 


and wire. 
? Less than 1⁄4 unit. 


Table 4.—U.S. imports for consumption of beryl, by customs district and country 


1971 1972 
Customs district and ——— 
country Short Value Short Value 
tons (thousands) tons (thousands) 
Philadelphia district: 

/ d uox ec enc ⁰ʒ big EN PM 56 $13 
Argentina... -------------------------------- 248 $84 248 74 
SI el TEE 59 22 81 24 
Brazil z Tcp 2,342 889 1,755 576 
Karey (Brazzaville) 28 7 7 

a MIDI DL LEE 88 32 E e 

Malagasy Republic... l... cusses 16 5 40 18 
Mozambique Se 163 55 ES Ge 
Portugal... ĩ ² —A—A—ͥyiꝛ ( SE 11 4 a zm 
Rhodesia, Sonn u Xn 65 20 

Wanda. TTT cc eu E IE 120 86 88 28 
South Africa, Republic of... 598 222 798 298 
Uganda: 222. ß a ER nuca 224 67 98 26 
%% ³o»Vmwiä RB 3, 887 1, 423 8,252 1,074 

New York City District: 

J))!!;kõ.˖;;ĩ;êÜ 8 a 55 15 
fl, 21 7 16 5 
Brasil 2260 k...... 8 28 10 ha = 
8 (Brazzaville)) 28 7 Sei "- 
zout Africa, Republic )) un au ay suu s 2 Bé m 22 q 
SPAM cee A ebe 4 = Ja 
Total =- Shoe a toe cee reU aa 71 25 98 27 
Baltimore district: Brazil 47 19 = — 
Detroit district: Canada 17 6 z ae 
Norfolk district: Australia 4 2 NS e 

Grand total___ ... Lc LL „ 4,026 1,475 8,845 1,101 
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WORLD REVIEW 


Australia.—A new beryl mine was opened 
near Perenjori, about 200 miles northeast 
of Perth. Seleka Mining and Investments, 
Ltd., initiated a drilling program in 1972 
to determine the extent of beryl minerali- 
zation and was expected to produce beryl 
for export. 

Brazil.—There were reports from the 
State of Minas Gerais of new beryl reserves 
to be developed with a Banco Nacional de 


Japan.—The Japan Society of Newer 
Metals announced the capacity for produc- 
tion of a little more than 1 short ton an- 
nually of beryllium metal by electrolytic 
refining. The capacity for producing beryl- 
lium oxide was nearly 80 short tons per 
year, mostly by the silicofluoride process. 
The capacity for producing beryllium cop- 
per master alloy was about 800 tons per 
year. Production figures for 1972 were not 


Desenvolvimento Econômico loan of available. Japan imports beryl principally 

$15,000. from Africa, Brazil, and Australia. 

Table 5.—Beryl: World production by country 
(Short tons) 
Country ! 1970 1971 1972 v 

e EE 838 e° 330 e° 800 
%õ;Üĩ?¹5¹é³'. j EE 2 78 e 200 
!! edi ee ee E 8 33,674 2,756 * 2, 000 
%ö˙¹ÄO¹ ⁵ ! iiiiʒnddiddddddd EE "e - 
Malagasy Republic. ................. 2 „„ 57 66 e° 50 
LTE TE (TEEN 86 14 * 80 
Portugal FERRENT LES MEERERPENS 15 17 e 20 
Rhodesia, Southern 100 100 65 
E EE EE EES 815 214 e° 100 
South Africa, Republic of... 855 541 215 
Uganda- EE 8 405 244 e 120 
0E SN. dS MEME M NH RD ß 1,400 1,400 1,500 
United Stateg. ergeet, EE Ge W W W 
y/ Vie EE 148 84 * 80 
HK EE deu i. a aie Ee ee Es z 6,857 6,844 4,740 
e Estimate. v Preliminary. Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1In addition to the countries listed, the Territory of South West Africa also may have produced beryl, but 
mineral production of this area has not been officially reported since 1966, and no reliable information is 
available as a basis for estimating output since that time. India, listed as a major producer in previous editions 


of this table (with output estimated 
ducer list 
recent years. 

2 Exports. 


the order of 1,450 short tons annually) has been deleted from the pro- 
because information now available indicates that little if any beryl mining has been carried out in 


TECHNOLOGY 


The increasing concern with environ- 
mental pollution led to increased research 
to develop more selective analytical meth- 
ods. A routine method of analysis for ul- 
tratrace concentrations of beryllium in par- 
ticulate matter collected on air and water 
filters was described.? 

A report on the hydrolytic behavior of 
toxic metals, prepared by the Oak Ridge 
National Laboratory,* should assist in de- 
termining methods to remove beryllium 
from water. 

A process for making high strength be- 
rylium by hot-pressing, extruding, and 
upset-forging, was  described.5 Isotropic 
compressive yield strengths of greater 
than 100,000 pounds-per-square-inch were 
achieved. 


A way to bypass the traditional brittle- 
ness of beryllium by a technique of diffu- 
sion-bonding thin sheets into a laminated 
plate was reported. The resulting plate 
had better mechanical properties than the 
thin sheet from which it was made, and 
properties substantially superior to sheet 


3 Ross, William D., and Robert E. Sievers. En- 
vironmental Air Analysis for Ultratrace 
Concentrations of Beryllium by Gas Chromatogra - 
phy. Environmental Science and Technology, v. 
6, No. 2, February 1972, pp. 155-178. 

4 Baes, C. F. Jr., and R. E. Mesmer. Ecology 
and Analysis of Trace Elements. Oak Ridge Na- 
tional Laboratory, ORNL-NSF-EATCI, March 
1973, pp. 236-237. 

5 Floyd, Dennis R. Isotropic High Strength Be- 
rylium. The Dow Chemical U.S. A., RFP 1816, 
July 6, 1972, 11 pp. 
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rolled directly from similar 
thickness.6 

One paper reported efforts to improve 
ductility of berylium by precipitation of 
about 1% iron from supersaturated solu- 
tions of iron in beryllium utilizing the 
Mössbauer effect.7 

Further progress in reinforcing a tita- 
nium matrix with beryllium to improve 
rigidity and decrease weight of turbine 
fans and compressor blades resulted from 
work on Contract N00019-72-C-0247. This 
work was performed for the Department of 
the Navy, Naval Air Systems Command. 

The need for substrates with high ther- 
mal conductivity for thin film electronic 
circuitry led to a study of the preparation 
of BeO by thermal decomposition of the 
sulfate phase.s A Brush scientist reported 
on the important aspects of heat-treating 
beryllium-copper alloys. KBI introduced a 
new alloy they designated Berylco 21C. 

Five patents on the leaching of beryl. 
lium from its ores were noted, four from 
the United States and one from Canada.? 
Another U.S. patent dealt with the recov- 
ery of berylium from low-grade ores by 
reacting the ore directly with anhydrous 
sulfur trioxide.10 

The Bureau of Mines continued in- 
house research on the casting of beryllium 


ingot to 


209 


alloys showing promise of ductility, frac- 
ture toughness, and weldability. Castings 
made with a beryllium alloy containing 
10% combined nickel and aluminum were 
very porous and had the appearance of 
having a high gas content. A proprietary 
mold from a commercial casting company 
and a graphite mold coated with beryllium 
oxide were used. Some porosity seemed to 
be due to mold reaction. The work was to 
be continued. 


* Heiple, Clinton R. Mechanical Properties of 
Diffusion-Bonded Beryllium Ingot Sheet. Metal 
Trans., v. 3, No. 4, April 1972, pp. 807-812. 

T Janot, Christian, and Huguette Gibert. Etude 
par Effet Móssbauer de la Précipitation du Fer 
dans le Beryllium (Study of the Precipitation of 
Iron in Beryllium by Means of the Mössbauer 
Effect). Materials Science and Engineering, v. 10, 
No. 1, July 1972, pp. 23-31. : 

8 Johnson, D. W., Jr., and P. K. Gallagher. Ki- 
netics of the Thermal Decomposition of BeSO,. J. 
Amer. Ceram. Soc., v. 55, No. 5, May 1972, pp. 
232-233. 

9 Grunig, J. K., W. B. Davis, and W. C. Ait- 
kenhead (assigned to The Anaconda Company). 
Extraction of Beryllium. U.S. Pat. 3,704,091, Nov. 
28, 1972; U.S. Pat. 3,685,961, Aug. 22, 1972; U.S. 
Pat. 3,699,208, Oct. 17, 1972; Canadian Pat. 
907,286, Aug. 15, 1972. 

Olson, R. S., and J. P. Surls, Jr. (assigned to 
The Dow Chemical Co.). Beryllium Extraction. 
U.S. Pat. 3,669,649, June 13, 1972. 

10 Habashi, F., R. Dugdale, and F. L. Holder- 
reed (assigned to The Anaconda Company). Re- 
covery of Beryllium From a Low-Grade Ore by 
1 78 Trioxide. U.S. Pat. 3,650,679, Mar. 21. 
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Bismuth 


By J. M. Hague 


After declining in the preceding 2 years, 
consumption of bismuth in the United 
States during 1972 increased about 40% to 
a level near the annual average of the 
1961-70 period. 

The price of bismuth was generally firm 
during the year but at a level substantially 
below the average of recent years. Sus- 
tained demand however, brought a price 
increase in the fourth quarter. Domestic 
production increased only slightly and the 
increased demand was met by increased 
imports and by sales from the Government 
stockpile. World production outside the 
United States increased slightly and 
reached a new record. World production 
and consumption of bismuth has grown at 
a faster rate during the last 30 years than 
U.S. production and consumption; the cen- 
ters of production are shifting toward for- 
eign mines and smelters. 

Legislation and Government Programs. 
—The General Services Administration 
(GSA) continued to sell surplus stocks of 
bismuth from the national stockpile during 


the first three quarters of 1972. On Octo- 
ber 10, announcement was made that all 
bismuth remaining in inventory was re- 
quired in order to meet the stockpile 
objective at that time, 2.1 million pounds; 
the sales program was terminated under 
the authorization of Public Law 91-318 
(approved July 10, 1970). Sales during 
1972 were 235,100 pounds. The stockpile 
inventory at the end of the year was 
2,204,733 pounds. 

Bismuth remained on the list of com. 
modities eligible for exploration assistance 
from the Office of Minerals Exploration 
(OME) covering 75% of the cost; but no 
contracts were in effect during 1972 and 
no applications were pending. 

Federal income tax laws under the Tax 
Reform Act of 1969 provide a percentage 
depletion allowance of 22% for domestic 
production and 14% for U.S. companies 
producing from foreign sources. 


1 Mining engineer, Division of Nonferrous Met- 
als. 


Table 1.—Salient bismuth statistics 


(Pounds) 
1968 1969 1970 1971 1972 
United States: 
Consumption m 2, 847, 1 2 581, 2 2,209, s 1,648,718 2,815,534 
rr 8 910,27 71,187 264,276 
Imports, general. 1, 265 671 894, 804 997 924 848, 708 1, 562, 934 
Price: New York, average ton lots. 4.00 $4.63 $6.00 $5. 26 .68 
Stocks Dec. 31: Consumer and dealer 621,500 597,901 2721,714 21,107,215 2717, 466 
World: Production 8,312, „000 8,289,000 8,192,000 8,442,000 8,794,000 


1 Includes bismuth, bismuth alloys, and waste and scrap. 


2 Consumer stocks only. 
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Table 2.—Historical bismuth statistics 
(Thousand pounds) 
United States Average 
Year World annual price 
production Consumption Exports Imports (dollars per 
pound) 

ö TB NS t ee ͤ ͤ⁰ ae et EE 1,543 285 900 67 1.00 
IJ... 88 2, 205 1, 000 226 92 1. 05 
j m! y ae 2, 866 500 314 183 1. 10 
%; y ³ĩð2Ä a se hama 8,086 500 600 124 1.26 
1k 8 3, 086 NA 434 228 1.25 
ET VEER 8,748 NA 15 NA 1.25 
I1·Ü ³³¹v AAA 8 3,086 2,004 16 431 1.25 
194141- n o ͤ AT 2,646 1,466 10 864 1.25 
11J1;öÜ530t 2,425 1,635 116 833 1.25 
KIT LEE E 2,205 1,330 153 422 1.44 
ET kr 8,307 NA 241 811 1.98 
EE — ——— ð d ĩð ee as 3,307 NA 852 300 2.00 
1949-7222 ai tga a otra 8 8,307 NA 191 542 2.00 
E SE 8,100 NA 199 782 2.06 
1)! 86 8,900 1,787 147 527 2.25 
11•k;üõÜͥ ĩ⅛ð[»»Wͥ TA ee ee. 3, 900 1,775 245 708 2.25 
1953 EEN 4,600 1,568 127 641 2.25 
Lt DEE Ee 8,700 1,439 138 644 2.25 
Ik ĩðVĩ EE 4, 200 1,548 204 596 2.25 
I ³o· Ee 5, 300 1,513 287 918 2.25 
r LS 5,000 1,615 158 848 2.25 
J.. 88 4,600 1,248 316 637 2. 25 
ql DESIRES 5,000 1,598 180 457 2.25 
I, 8 5,300 1,527 157 1,167 2.25 
1 EE 5, 700 1,478 318 799 2.25 
19 ins cai eee 6,700 1,910 351 816 2.25 
11d 5, 566 2,175 36 1,123 2. 25 
1964... ³ K EE 6,875 2,160 61 1,238 2.80 
1. ĩ³ð A ĩðͤ ipu Si ass 6, 526 2,932 342 1, 378 8.48 
hö v cece 6, 861 3,199 89 1,681 4.00 
LEE 7,441 2,514 158 1,380 4.00 
I. ee cesa u 8 8,312 2,848 120 1,266 4.00 
/ ⁵ KA ĩ³ͤo 8,289 2,532 448 895 4.68 
191A ee ce eee 8,192 2,210 91 998 6.00 
111 ¹· 8,442 1,649 71 849 5. 26 
J ĩͤ VV 8 8,794 2,316 264 1,563 8.63 


NA Not available. 


DOMESTIC PRODUCTION 


Bismuth produced by domestic smelters 
or refineries is obtained principally as a 
byproduct from treatment of domestic and 
foreign lead concentrates, and from proc- 
essing leady flue dusts from copper con- 
verting processes. The principal producers 
were American Smelting and Refining Co. 
(Asarco) , Omaha, Neb., and UV Industries 
(formerly U.S. Smelting Refining & Mining 
Co.), East Chicago, Ind. UV Industries 
closed its Tooele, Utah, lead smelter in 
January 1972, thus shutting off the supply 
of western bismuth-bearing products for- 
merly refined at the East Chicago plant. 
Production from UV Industries in 1972 
was mostly from inventory material, and 
its future operations will depend on a sup- 
ply of secondary lead. A small amount of 
metallic bismuth, about 1% of domestic 
production in 1972, was recovered from 
secondary material by United Refining & 
Smelting Co. at Franklin Park, Ill. 


Domestic refinery production statistics 
are withheld to avoid disclosing individual 
company confidential data. Total refinery 
production at the three plants increased a 
little more than 1% above the 1971 level. 
Although domestic production is not re- 
vealed in tabulated world production, the 
U.S. usually ranks among the first six pro- 
ducing countries. The proportion of do- 
mestic production that comes from im- 
ported concentrates, bullion, and dusts can 
be estimated only roughly; it is probably 
no more than half. 

Cerro Corp., New York, is the principal 
U.S.-owned foreign producer and importer. 
It also owns a substantial domestic con- 
suming subsidiary, Cerro Metal Products 
Division. Cerro refines in Peru a large part 
of the bismuth-bearing ores produced from 
the surrounding Andean region. 
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CONSUMPTION AND USES 


The domestic consumption of bismuth 
in 1972 recovered from the low usage re- 
ported for 1971 to a rate more consistent 
with long-range trends. Current annual 
consumption of 2,315,500 pounds is only 
slightly below the average annual con- 
sumption for 1961-70 (2,346,000 pounds). 

The pharmaceutical group, including 
therapeutic agents, cosmetics, and in- 
dustrial and laboratory chemicals contin- 
ued to be the largest consuming market 
for bismuth products. The licensing of 
new plants to produce acrylic acid using a 
bismuth catalyst may have revived the con- 
sumption of bismuth for catalytic chemi- 
cals. 


The use of bismuth in fusible alloys in- 
creased 47% over 1971 consumption as a 
result of increased industrial activity and a 
relatively low price for bismuth during the 
first three quarters of 1972. 


Bismuth used in metallurgical applica- 
tions, as an alloy to improve machinability 
of aluminum, steel, and malleable iron, 
showed a 52% increase, probably due 
mainly to increased production in the au- 
tomotive industry. 


Table 3.—Bismuth metal consumed 
in the United States, by use 


(Pounds) 

Use 1971 1972 

Fusible alloys 14. 514,208 754, 482 
Metallurgical additivies. .. . 362,527 549,973 
Other allo ys 17,439 18,004 
P aceuticals 222. 724, 592 983, 877 
Experimental uses 26,1 1,106 
Other uses 8,7 8,148 
Nota ;k 1,648,718 2,315, 534 


1 Includes bismuth contained in  bismuth-lead 
bullion used directly in the production of an end 
product. 

2 Includes industrial and laboratory chemicals and 
cosmetics. 


STOCKS 


Stocks of bismuth metal held by domes- 
tic consumers decreased during 1972 from 
1,107,200 to 717,500 pounds. Sales of Gov- 
ernment surplus stocks during the year by 
GSA amounted to 235,100 pounds. During 
the last quarter of 1972, sales of bismuth 


from the Government stockpile were dis- 
continued because the remaining inventory 
was required to meet the stockpile objec- 
tive. If the objective is reduced in 1973, 
the stockpile may again become a domestic 
source of bismuth. 


PRICES 


The price of refined bismuth as quoted 
by the American Metal Market remained 


at $3.50 per pound until October 1. An in- 


crease to $4 per pound was announced as 
of October 2 by Cerro Corp. and Asarco. 
The London Metal Exchange price for bis- 
muth in ton lots, c.i.f, as reported by 
Metal Bulletin of London, was $3.20 per 
pound in January, $3.60 in April, $3.25 in 


July, $4 in October, and $4.05 on Decem- 
ber 29. The reason given by U.S.-based 
producers for the price increase in October 
was that stocks were getting low and pro- 
duction was limited. Producer and dealer 
prices were firm at the end of the year, 
and the outlook was for a possible increase 
in price during 1973. 


FOREIGN TRADE 


Exports of bismuth metal, alloys, and 
waste and scrap went to 15 countries for a 
total shipment of 264,000 pounds. This was 
more in line with exports in previous 
years after the surge in 1970. Belgium re- 
ceived 36% of the total, United Kingdom 
24%, Canada 14%, and other countries 


26%. 


Imports of metallic bismuth increased to 
1,563,000 pounds, second only to the 1966 
record amount, in order to satisfy the in- 
creased demand that grew with a relatively 
static domestic production and a reduced 
amount sold from the national stockpile. 
The imports of metallic bismuth were aug- 
mented by 233,000 pounds gross weight of 
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bismuth-lead alloys from Mexico and 
35,000 pounds gross weight of alloys from 
Peru. Bismuth compounds and mixtures 
were imported in the amount of 7,400 
pounds from European countries, half 
from West Germany. 
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Table 4.—U.S. exports of bismuth 1 


Gross 


Year weight Value 
(pounds) 
p 447,981 $1,515,368 
/ oes tete 910,275 2,882,428 
11111 Du necu 71,187 199,084 
17777 eh 2 2 264,276 492, 585 


1 Includes bismuth, bismuth alloys, and waste and 
scrap. 


Table 5.—U.S. general imports of metallic bismuth, by country 


Country 


ei: Aere, JJ ĩðᷣͤ EE 
Bolivia csse sioria o 8 


Japan 


UV“........... “. eae 


South Africa, Republic of 
` United Kingdom................................- 
Full... 


WORLD 


Market conditions for bismuth improved 
during 1972 from the oversupply situation 
in 1971. World production, excluding U.S. 
production, increased to an estimated rec- 
ord high of 8.8 million pounds. Consump- 
tion in the United States increased more 
markedly than that in the rest of the 
world. Most bismuth continued to be pro- 
duced as a byproduct from smelting cop- 
per, lead, molybdenum or zinc ores and 
concentrates and from treatment of smelter 
residues; however, two new smelting plants 
have been designed to produce bismuth as 
a major product, one in Bolivia, now in 
operation, and one in Australia, scheduled 
to start in 1973. 

Australia.—Mine production in 1972 ex- 
ceeded 830,000 pounds, produced mainly 
by Peko-Wallsend Ltd. from the Juno 
mine near Tennant Creek, Northern Terri- 
tory. Ore reserves at the Juno mine are 
given as 170,000 tons assaying 1.95 ounces 
of gold per ton, 0.8% bismuth, and 0.4% 
copper. The Peko, Warrego, and Orlando 
mines of the same company were in pro- 
duction, but not on bismuth-bearing ores. 
Ore reserves at Peko are 750,000 tons as- 


1971 1972 
Quantity Value Quantity Value 
(pounds) (thousands) (pounds) (thousands) 
40,579 $171 8,080 $32 
8 = 1,164 4 
87,985 874 41,446 168 
eS 20,000 94 
zu GE 6,691 19 
= 3 42, 046 141 
2,216 — = 
228,491 1,047 191,029 596 
8,675 153 111,650 889 
251,591 1,186 238 , 660 666 
15,400 78 24,280 78 
191,732 1,074 478,885 1,738 
Ge ,00 18 
2,089 10 883,984 1,349 
E aa 1,1 3 
848, 708 4,050 1,562,934 5,285 
REVIEW 


saying 0.1 ounce of gold per ton, 32% 
copper, and 0.15% bismuth; ore reserves at 
Warrego are 5,000,000 tons assaying 0.1 
ounce of gold per ton, 2.6% copper, and 
0.3% bismuth; and ore reserves at Orlando 
are 100,000 tons assaying 0.035 ounce of 
gold per ton, 5% copper, and 0.1% bis- 
muth. Peko-Wallsend Metals Ltd., a sub- 
sidiary, has made good progress in the 
construction of a smelter at Tennant Creek 
designed to produce low-bismuth blister 
copper and crude-bismuth bullion. The in- 
itial operation of the plant was scheduled 
for March 1973 with a planned capacity of 
over 2,000,000 pounds of bismuth annually. 
Current bismuth production is shipped as 
concentrates to Japan at the rate of about 
500,000 pounds of bismuth metal per year. 
The completion of the Tennant Creek 
smelter will probably be accompanied by 
an increase in mine production and will 
make Australia a major world source of 
bismuth. 

Bolivia.—COMIBOL (Corporación Mi- 
nera de Bolivia) opened its new bismuth 
smelter at Telamayu in May 1972. The 
plant is designed to handle 440 short tons 
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Table 6.—Bismuth: World mine production, by country 
(Thousand pounds) 


France (me 


Japan (meta 


) 
South 1 Republic of. 
Spain (metal 


p Preliminary. r Revised. 


data. 
1 In addition to the countries listed, Brazil, Bulgaria 
produce Decker but information is inadequate to ma 


A aa a 


*- em 45 «» em en em «» em em gr "m — e "D e ep 2 
mm - em WD ep P em 4 4» gr er ep "D ep e ex db Ge ms c mn es mm "m e em em wn em 
= «- e —ů gr 4D e e en G am em «e ep — - em em em m 99 ep gr we ge 


Yugoslavia (metal... 
ve WEE 
W Withheld to avoid disclosing individual company con- 


East Germany, and South-West Africa are believed to 
e reliable estimates of output levels. 


1970 1971 1972 p 

OTT (2) e el 
F 4 * 830 
3 31,340 31,470 *1,058 
losduseduccudi ue qe 5 267 402 
—— — € 550 550 550 
3 Ge tue Susu 159 170 e 176 
EE 29 29 27 
FFC 1.495 1.790 1.974 
c RE 284 214 e 210 
——— Qu ZS 1,259 1,257 1,887 
F 3 08 
————— 1,598 1,591 1,609 
CCC 180 180 180 
Ge ge (3) Ee 
EE r 27 26 26 
dud e T 83 88 88 
3 eee E 2 e 2 
nU 110 120 130 
FF W W 
FFF 166 202 196 
CCC r 8,192 8,442 8,794 


Production d ii COMIBOL and exports by medium and small mines. 


4 Exports by all producers. 


s Bismuth content of refined metal and bullion, plus recoverable content of concentrates exported. 


per month of concentrates to produce 
150,000 pounds per month of bismuth 
metal or about 1,800,000 pounds per year. 
In the past, concentrates have been sent to 
Peru or Europe for smelting and refining 
at the rate of about 1,400,000 pounds per 
year; the new installation, if operated at de- 
sign capacity, will increase Bolivia’s contri- 
bution to world production of bismuth 
metal. 

In November, COMIBOL announced 
that meetings would be held in La Paz 
with other international bismuth interests 
to establish lines of communication among 
producers and to form a Bismuth Institute 
to investigate new uses, promote growth, 
and keep statistics on consumption. 

Canada.—Bismuth production as a by- 
product of molybdenum ores in western 
Quebec has been curtailed by the closing 
of several molybdenum mines. However, 
increased bismuth production from lead 
concentrates by Cominco, Ltd., at Trail, 
British Columbia, and by Brunswick 
Mining and Smelting Corp. Ltd. at Belle- 
dune, New Brunswick, partially offset this 
loss so that the total bismuth production 
for Canada increased about 50% from the 
1971 production level, although it was still 
below the 1970 output. 

Japan.—According to preliminary esti- 
mates, Japan led the world in the produc- 


tion of bismuth metal in 1972. Production 
from its eight metallurgical plants is a by- 
product of the treatment of copper, lead, 
and zinc ores and concentrates. Much of 
the Japanese production is thought to 
come from imported concentrates and resi- 
dues, so its mine production may be only 
part of the reported output. The rate of 
production reported for several consecutive 
months in 1972 was about 165,000 pounds 
per month. 

Mexico.—Most bismuth metal production 
in Mexico is exported after recovery from 
impure lead bars or bullion. The two 
principal producers are Asarco Mexicana, 
S.A., at its Monterrey refinery and Metal- 
urgica Mexicana Pefioles, S.A., also at 
Monterrey. Bismuth-bearing lead bullion is 
also exported to the United States and the 
United Kingdom for further refining; 
roughly one-fifth of total Mexican bismuth 
production is sent to the United States for 
extraction from bullion by U.S. refiners. 

Peru.—Cerro Corp. is one of the princi- 
pal world suppliers of bismuth from prod- 
ucts made by its metallurgical works at La 
Oroya. A major part of its production is 
exported and consumed in the United 
States. Smaller producers in Peru, as well 
as a few small producers in Bolivia, may 
ship ore and concentrates to Cerro or ex- 
port them to foreign refiners. 
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TECHNOLOGY 


A new microfilm process using a thin 
layer of bismuth on film was announced by 
Bell Laboratories.2 A centrifugation proc- 
ess for removing bismuth from lead was 
developed by the Federal Bureau of 
Mines.3 Australian research laboratories 
developed an electrometallurgical method 
for debismuthing lead.4 The thermody- 
namic, thermoelectric, electrochemical and 
alloying behavior of bismuth was studied 
and reported on in several papers.5 

2 American Metal Market. Bismuth is Key Ma- 
terial in New Microfilm Process. V. 79, No. 191. 
Oct. 18, 1972, p. 9. 

3 Montagna, D., and J. A. Ruppert. Removing 


Bismuth From Lead With a Submersible Centri- 
fuge. BuMines RI 7602, 1972, 10 pp. 


* Commonwealth Scientific & Industrial Re- 
search Organization, Minerals Research Laborato- 
ries (Melbourne, Australia). Annual Report 
1971-72. P. 22. 

5 Cadle, S. H., and S. Bruckenstein. Ring-Disk 
Electrode Study of the Reduction and Oxidation 
of Bismuth on Gold. J. Electrochem Soc., v. 119, 
No. 9, 1972, pp. 1166-1169. 

Cochrane, G., and W. V. Youdelis. Transport 
and Thermoelectric Properties of Bismuth and 
Bi-12 At. Pct. Sb Alloy Powder Compacts. Met. 
Trans., v. 3, No. 11, 1972, pp. 2843-2850. 

Coyle, R. J., C. Vacha, and E. A. Peretti. 
Constitution of the Tin-rich and Bismuth-rich 
Regions of the Tin-Bismuth-Arsenic Ternary Sys- 
tem. J. Less-Common Metals, v. 26, 1972, pp. 
263-272. 

Ptak, W., and Z. Moser. The Thermodynamic 
Properties of the Zn-Sn-Cd-Bi Liquid Quaternary 
Solutions. J. Electrochem Soc., v. 119, No. 7, 
1972, pp. 843-849. i 


Boron 


By K. P. Wang 


Production and domestic consumption of 
boron minerals continued the rising trend 
begun in 1961 and reached a new high in 
1972. However, recorded exports in terms 
of B203 content showed little overall 
change from 1971 and were consid- 
erably lower than the average level in 
1969-70. For some time, all U.S. output 
had been in the form of sodium borates 
and boric acid. Recently, production of 
calcium borate (colemanite) on a commer- 
cial scale was resumed in California, which 


provides the entire domestic production of 
boron minerals. 

Legislation and Government Programs. 
—During 1972 there were no Government 
programs and no legislation proposed or 
enacted pertaining to boron. The Govern- ` 
ment had no stocks, and no procurement 
programs were in effect. 

The depletion allowance remained at 
14% for both domestically and foreign-pro- 
duced borates in accordance with the Tax 
Reform Act of 1969. 


Table 1.—Salient boron minerals and compounds statistics in the United States 
(Thousand short tons and thousand dollars) 


Sold or used by producers: 
Quantity: 
Gross weight... --------------------- 
Boron oxidé, ter soe e HE Ae 
777ö»ö;ð 


RENE Gate K ⁵ ũÄ 


1 Colemanite only. 


1968 1969 1970 1971 1972 
963 1,020 1,041 1,047 1,121 
519 551 562 568 607 
$76,535 $81,261 $86,827 $89,856 $95 , 882 
19 24 27 7 20 
$558 $718 $831 $233 $626 


DOMESTIC PRODUCTION 


Domestic production and sales of boron 
increased slightly in 1972 compared with 
those of 1971. Most of the output came 
from Kern County, Calif, and to a lesser 
extent from San Bernardino County, Calif. 

The large open pit mine of U.S. Borax 
& Chemical Corp., a subsidiary of the Brit- 
ish-owned Rio Tinto Zinc Corp. Ltd., at 
Boron, Kern County, remained the world’s 
foremost source of boron. U.S. Borax pro- 
duced upgraded crude sodium borates, re- 
fined borates, including anhydrous borax, 
and boric acid, including anhydrous boric 
acid, at the mine site. High-purity and 
specialty products were produced mainly at 
Wilmington, Calif., and secondarily at Bur- 
lington, Iowa. Wilmington was also the 
company's port of export. These plants 


headed by the one at Boron had a com- 
bined annual capacity of more than 
500,000 short tons of equivalent B203 in 
1972. A 3-year, $10 million program to 
drastically cut down dust emissions at 
Boron was successfully concluded in 1972. 

Kerr-McGee Chemical Corp., formerly 
American Potash & Chemical Co., and 
Stauffer Chemical Co. produced boron 
compounds and other products from brines 
of Searles Lake in San Bernardino County, 
Calif., at their almost-adjoining plants in 
Trona. Kerr-McGee's annual capacity is 
about 100,000 short tons of B203 and Stauf- 
fer Chemical’s capacity 25,000 to 30,000 
tons of B2Os. In the spring of 1972, Kerr- 


1 Physical Division of Nonmetallic 


Minerals. 


scientist, 


217 


218 


McGee announced plans to build a $100 
million soda ash plant along with addi- 
tional borate refining facilities. 

In 1972, Tenneco Oil Co. produced far 
less colemanite than it had originally 
planned from its deposit in the Furnace 
Creek district of Inyo County, Calif., and 
its nearby processing plant in Nevada. 
Tenneco had designed the facilities to pro- 
duce 150,000 short tons of raw colemanite, 
or roughly 70,000 short tons of calcined co- 
lemanite, per year, but actually turned out 
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only a fraction of this, because of difficul- 
ties in calcining. The 48% B20; grade cal- 
cined colemanite was shipped primarily to 
Owens-Corning Fiberglas Corp.’s plants in 
Anderson, S.C., and Burkette, Tenn. 
Although Occidental Petroleum Corp. 
through its subsidiary Hooker Chemical 
Corp. was scheduled to become the third 
borate-producing company on the shores of 
Searles Lake before yearend 1972, a pro- 
posed plant never took shape because of 
excessive quantities of brines needed. 


CONSUMPTION AND USES 


U.S. consumption of boron materials is 
difficult to estimate because of the wide 
range of products and the large tonnages 
of exports in the form of both crude and 
finished borates. Although U.S. Borax is an 
international company with farflung world- 
wide interests, it does not disclose details 
on shipments to foreign countries. Kerr- 
McGee also exports considerable quantities 
of borates. Water-borne freight charges 
from Wilmington, Calif., to Europe are 
less than those to the east coast United 
States, because high-cost U.S. bottoms must 
be used in domestic runs and special low 
rates are possible on European runs. U.S. 
Borax's 20,000- to 30,000-deadweight-ton 
ships carrying borates to Europe often 
come back with Volkswagens that pay for 
a large part of the freight charge. 

Generally speaking, about one-half of 
the U.S. output of boron minerals and 
compounds was consumed at home, and 
the other one-half was exported. Official 
U.S. trade statistics do not list crude þor- 
ates aS a separate category and imply that 
none is exported. Actually, shipments of 
unfinished products to foreign countries 
were larger than those of fully refined 
products. 

An estimated 40% to 45% of the boron 
compounds consumed were used in manu- 
facturing various kinds of glasses within 
the United States. Boron materials account 
for 5% to 10% of many special glasses by 
weight and 50% to 75% by value. About 
15% of all boron consumed went into in- 
sulating fiber glass, 10% into textile fiber 
glass, and 15% to 20% into all other 
glasses. The manufacture of enamels, frits, 
and glazes for protective and decorative 
coatings on sinks, stoves, refrigerators, and 
many other household and industrial ap- 


pliances accounted for another 10% of the 
boron consumption. 

Approximately 15% of the boron com- 
pounds consumed in the United States, 
(about one-third in the form of sodium 
perborate detergents), went into soaps and 
cleansers during 1972. Herein lies one 
major difference in U.S. and European 
consumption patterns. In Europe, sodium 
perborate detergents, used primarily in 
high-temperature washing, account for 
more than one-quarter of the boron con- 
sumed whereas in the United States, con- 
sumption for cleansers is higher. Borax 
and boric acid are used in the cleansing 
field because of their bactericidal charac- 
teristics, easy solubility in water, and excel- 
lent water-softening properties. They also 
go into toothpaste, mouthwash, and eye- 
wash. 

Borax added to fertilizers to supply 
boron as an essential plant nutrient ac- 
counted for about 5% of the U.S. boron 
demand. Another 2% to 3% went into the 
making of herbicides. Substituting cole- 
manite for fluorite in steelmaking did not 
progress beyond the pilot plant stage. 

About one-fourth of the boron consumed 
in the United States went into many mis- 
cellaneous uses. Minor amounts of boron 
compounds were used as fluxing materials 
in welding, soldering, and metal refining. 
Some elemental boron was used as a deoxi- 
dizer in nonferrous metallurgy, as a grain 
refiner in aluminum, as a thermal neutron 
absorber in atomic reactors, in delayed ac- 
tion fuses, as an ignitor in radio tubes, 
and as a coating material in solar batter- 
ies. Use of boron compounds in abrasives 
gained ground, particularly cubic boron 
nitride produced by synthetic diamond pro- 
ducers. Use of boric acid as a catalyst in 
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the air oxidation of hydrocarbons ac- 
counted for more than 3% of the boron 
consumption. Boron materials went into 
many other areas, including direct con- 
sumption in chemicals, conditioning agents 
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or precursors to chemicals, plasticizers, ad- 
hesive additives for latex paints, fire retar- 
dents, antifreeze, textile and paper 
products, biocides in jet fuels, photogra- 
phy, and composite materials. 


PRICES 


Prices of virtually all borate products at 
yearend 1972 were the same as the prices 
posted for yearend 1971. Elemental boron 
prices were quoted at yearend 1972 by the 
American Metal Market as follows, per 


pound, in ton lots: 90% to 92% $13; 97% 
to 99% $18; and over 9995, $70. Prices of 
various boron compounds are shown in 
table 2. 


Table 2.—Prices of boron compounds at yearend, 1972 


Price per 
short ton ! 
Map rise 99% 
us, 
Bags. %%j%%„CCV! y SEE PASP RR $113.00 
Bulk aE NE SE EN P s SS IT Ti RETENIR Soc cen 108.25 
Granular, decahydrate, 99.5%: 
EE EE 64.75 
G Se P" EE EE s 
ran 99. 5 
B TE 8 7: E z s oh Q a Ms x Ca SP e tee te E ù ] dsds 88.75 
Bülk edd een Bue x 8 75.25 
PO ABIT dS 99 9% bags š 197.00 
y us, 92. VERS Po l.c ð ſ ⁵ð ⁵ ⁵ . 
(..! ⁊ ß 258. 
Granular, 99.9%, . . . ENEE ES 188.00 
Sodium borate powder, US CS OEC EEN 117.25 


1 Carlota, f.o.b. plant works. 
2 Technical boric acid, $33 ton higher in 
s Anhydrous and granular $10 


drums. 
0 to $12 per ton lower in bulk. 


Source: Chemical Marketing Reporter and industry sources. 


FOREIGN TRADE 


U.S. exports of boric acid were 27,655 
short tons (valued at $4.2 million) in 
1972, compared with 36,409 tons in 1971. 
Exports of refined sodium borate showed 
little change—162,123 tons (valued at $18.3 
million) in 1972 and 166,087 tons in 1971. 
The overall level of exports of all the re- 
fined boron compounds was therefore 
about the same during the last 2 years and 
considerably below the average level dur- 
ing 1969-70. As noted, these figures hardly 
tell the whole story since exports of crude 
borates were actually higher than exports 
of refined borates. 

Detailed breakdown of the recorded ex- 
ports in 1972, namely boric acid and re- 
fined sodium borate, are shown in table 3. 
Within this table, data for all countries 


outside Western Europe are accurate. The 
problem for Western Europe is that the 
Netherlands distorts the total because this 
country is primarily a transshipment point 
for boron compounds to other nearby 
countries. A more meaningful estimate em- 
bracing crude borates as well would show 
that West Germany, the United Kingdom, 
France, and Japan were the ranking final 
export destinations, in that order, and the 
Netherlands wa: ac:ually eighth in 1972. 

In 1972, the United States imported 
20,227 short tons of calcium borate (cole- 
manite) valued at $626,000, all from Tur- 
key. This tonnage was of nearly the same 
magnitude as the average imports during 
1968-70 and approximately three times the 
1971 imports. 
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Table 3.—U. S. exports of boric acid and sodium borates, in 1972 
Boric acid Sodium borates 
(H3BO; content) (refined) 
Destination 
Short tons Value Short tons Value 
thousands) thousands) 
All.. Ee 2,446 $379 4,341 $424 
Belgium- Luxembourg SC -- 2179 22 
)))) ⁰yͥo::—;;ꝛ mw a ss E 1,109 201 2,221 268 
Te EE 8,796 494 11,251 1,152 
Chié-.- Stee S ee 174 32 471 61 
Colombis- sects ³ 626 105 715 75 
Costa Rica... uyu ⁵ð 8 33 6 281 80 
El Salvador. ............-. 2 2-22 Ll Lll eee ee 8 1 295 87 
Finland. cz ra. sO lone enc y DS u raram ad: aie 729 96 
NEEN $ "X 1,956 217 
Germany, Wes 1,668 230 787 79 
Guatemala___ ᷑]xĩ?éö due i ene 10 2 243 78 
Hong Kohg ĩ ² ð˙ꝛ. ma m m ib Aa 206 31 8,634 441 
Indonesia... ³ð d cae woe 8 22 8 1,066 91 
POG) WEE = as 623 62 
pay EE A 11 59 
J Su oe EDS SD acr c EE 9,516 1,367 34,422 8,767 
Kora Republic ee ee ee ee 44 72 2,410 205 
Malaysia... 43 8 287 28 
Mexico ⁵ x y 8 2, 109 315 8,494 882 
Netherlands... 1,455 325 71,878 8,408 
New Guinea nn 470 77 13 17 
New Zealand. .............. ee 426 67 2,486 410 
Nicaragua. ............---2..-.222..2-2.2222222222222 11 2 189 61 
Pakistan — 0 ene omes d 167 26 m" e 
Perun- ce tak cs EEN 162 29 375 88 
p Tu Sas umasa z asss 558 84 870 102 
inga por 2 85 16 206 23 
South Africa, Republic off 86 15 1,271 190 
EIER ee ⁴ʃ . ES Se 298 86 
EE EE E 105 15 292 18 
Switzerland i m 196 16 
KEE 510 75 8,034 298 
NF GEES 241 46 1,322 139 
United Kingdom 53 39 880 57 
nent 8 278 51 586 68 
Vietnam, Sut nnn 283 42 2,207 164 
Yugoslavia EES = a2 61 70 
Otlép - onc ß 218 41 1,263 145 
Gester eet unie IS er pu t uyan e ferar 27,655 4,207 162,123 18,323 
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time now, China has shipped a few thou- 
sand tons of surplus borates annually to 


Argentina.—Argentina's output of so- 
dium borates has increased from about 


23,000 short tons in 1968 to more than 
50,000 tons in 1972, but overall potential is 
far from extensive. Ores mined in the 
Andes are trucked from  Tincalaya to 
Quijano in the lowlands for processing. 
The principal producer, Boroquimica Lim- 
itada, is another subsidiary of Rio Tinto 
Zinc Corp. During 1970-71, recorded ex- 
ports of processed borates from Argentina 
were about 12,000 tons per year, mainly to 
Brazil. 

China, Peoples Republic of.—Large re- 
sources of borates are claimed by the 
Chinese, particularly for the Iksaydam 
dried lake area of Tsinghai Province. The 
textile fiber glass industry in China, which 
consumes considerable borates, has been 
expanded sharply in recent years. For some 


Japan. 

Turkey.—Turkey's 1972 output of boron 
minerals registered another increase over 
the 629,000 short tons of 39% B203 grade 
crude product reported for 1971. Virtually 
all of this was colemanite, as the extensive 
deposits of sodium borates have not yet 
been developed. The output was shipped 
mainly in the crude form to refineries in 
Europe. Approximately one-half of Tur- 
key's 1970-72 colemanite production was 
accounted for by the Government-owned 
Etibank, which announced the completion 
of a 600,000-ton concentrator in the Kirka 
area in mid-1972. 

The nationalization issue was not yet re- 
solved by yearend so that the three exist- 
ing private producers of borates headed by 


BORON 


Rio Tinto Zinc Corp.s subsidiary Türk 
Boraks Madençilik Co. were still operating 
independently. À new coalition government 
under Feret Melen, in power since the 
spring of 1972, has introduced a bill in 
parliament concerning nationalization 
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which was still pending at yearend. With a 
50-50 chance of passage, the bill stipulates 
that boron would be one of four major 
mineral industries to be nationalized and 
private owners would be compensated ac- 
cording to “book value.” 


TECHNOLOGY 


Use of colemanite as a substitute for 
fluorspar in the basic oxygen furnace steel 
process did not make any headway beyond 
the testing stage. 

In the field of cement manufacture, it 
was claimed that the addition of 1.5% to 
2.5% by weight of boron trioxide in the 
form of boric acid, calcium tetraborate, or 
crude colemanite to the raw mix results in 
a more easily grindable clinker and ulti- 
mately a stronger cement. 

Boron was being investigated by the U.S. 
Air Force as part of a fluidized-solids pro- 


pellant mixture to be used in aerospace 
rockets.? The propellant would consist 
mainly of fluidizing gas with solids repre- 
senting only about 1% of the weight. 

Use of boron and titanium in grain re- 
fining of aluminum and its alloys was 
discussed.3 

Less expensive ways for producing boron 
nitride for abrasives were being investi- 
gated. 


? Chemical Engineering. May 15, 1972, p. 54. 
3 Metallurgical Transactions. V. 3, No. 8, Au- 
gust 1972, pp. 2290-2292. 
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Bromine 


By Charles L. Klingman 1 


The bromine industry displayed surpris- 
ing vitality in 1972. In spite of efforts to 
reduce atmospheric pollution from auto- 
mobile exhausts, the predicted reduction 
in use of tetraethyl lead as an antiknock 
and ethylene dibromide as a lead scaven- 
ger in gasoline did not occur. There was, 
in fact, an increase of more than 13% in 
ethylene dibromide production in the 
United States, compared with that of 1971. 


The increase was caused, to some extent, 
by increased exports of antiknock com- 
pounds, which include ethylene dibromide 
particularly to the United Kingdom and 
Brazil.2 In 1972 total bromine production 
increased by 30,918,000 pounds over 1971 
production. It is probable, however, that 
the large 1972 gain will not be maintained 
in 1973 and subsequent years. 


DOMESTIC PRODUCTION 


The State of Arkansas continued to gain 
in bromine production, with 1972 output 
about 17% above that of 1971. Michigan 
had a 6.6% reduction in output. The high 
bromine concentration and large reserves 
of Arkansas underground brine makes this 
State a logical location for future expan- 
sion. The brine wells of Michigan, by com- 
parison, were not as free-flowing and had 
lower bromine content. Therefore, more 
wells had to be drilled and more brine 
had to be handled in Michigan per pound 
of bromine produced. 

About 10%, of the total bromine pro- 
duced was sold in the elemental state to 
nonmanufacturers of bromine compounds. 
The fraction of the bromine production 
not used in the manufacture of compounds 
had remained relatively constant over the 
years. 


The rate of bromine production in 1972 
was 9%, higher than that of 1971. The his- 
toric growth rate for the industry was 
about 7%, per annum. 


Table 1 presents data only on elemental 
bromine. The bromine classified as “used” 
in table 1 is the same bromine that ap- 
pears in table 2 as the “bromine content” 
of manufactured compounds, except for 
processing losses and variations in stocks 
on hand. Table 2 deals exclusively with 
bromine compounds manufactured for the 
end use market. 


In 1972 there were 10 bromine produc- 
ing plants in three States operated by 


1 Physical Division of Nonmetallic 
Minerals. 

2 Chemical Engineering News. Surprise Come- 
back for Antiknock Compounds. V. 50, No. 47, 


Nov. 20, 1972, p. 6. 


scientist, 


Table 1.—Elemental bromine sold as such or used in the preparation of bromine 
compounds by primary producers in the United States 


(Thousand pounds and thousand dollars) 


1971 1972 
Quantity Value Quantity Value 
777. a o see, ane 57.346 
P DL ic inde va Lis (K. 355,946 61,750 886,864 63,689 


229 


224 


MINERALS YEARBOOK, 1972 


Table 2.—Bromine compounds sold by primary producers in the United States 


(Thousand pounds and thousand dollars) 


1971 1972 
Quantity Quantity 
— Value Value 
Gross Bromine Gross Bromine 
weight content weight content 
Ethylene dibromide 279,191 237,508 44,126 316,603 269,334 49,325 
Methyl bromide...................... w w w 24,683 20,768 , 
Other compounds 1 105, 132 75, 804 45, 926 84, 962 58,934 89,770 
/// ³˙·iꝛ²]·¹¹·¹ m.m mw x 384,323 313,312 90,052 426,248 349, 036 97,476 


W Withheld to avoid disclosing individual company confidential data; included with Other compounds.“ 
1 Includes ammonium, sodium, potassium, ethyl, and other bromides. 


Table 3.—Domestic 


bromine producers 


State Company County Plant Production 
source 

Arkansas Arkansas Chemicals, Inc. Union El Dorado....... Well brines. 
Bromet Co Columbia Magnolia Do. 
The Dow Chemical Co dO ln. secen do... Do. 
Great Lakes Chemical Union..........- El Dorado....... Do. 

orp. 

Michigan Chemical Corp ..... 99 ³ 189898 Do. 

California Kerr-McGee Chemical San Bernardino  Trona........... Searles Lake 

Corp. brines. 

Michigan The Dow Chemical Co a son Ludington....... Well brines 
ENTM o. Midland......... idland......... Do. 
Michigan Chemical Corp  Gratiot.......... St. Louis Do. 
Morton Chemical Co...  Manistee........ Manis tee Do. 


seven companies. Two of these plants ex- 
tracted elemental bromine only for sale 
and did not produce compounds. In addi- 


tion, other plants, not shown in table 3, 
made compounds only from purchased 
bromine. 


CONSUMPTION AND USES 


The Bureau of Mines has not surveyed 
the consumers of bromine and bromine 
compounds for many years and therefore 
does not have 1972 data on the final dis- 
position of these products. It was known, 
however, that over 74% of U.S. production 
in 1972 went to the manufacture of ethy- 
lene dibromide. Most of this production 
was used in gasoline additives, but the 
compound was also used in agriculture 
and as a solvent. In 1971 there was great 
pessimism over the future of ethylene di- 
bromide because of the Clean Air Act of 
1970, which required a 90% reduction in 
harmful emissions from automobile ex- 
hausts by the year 1975. This pessimism, 
however, was apparently not justified by 
actual conditions because, in 1972, the in- 
dustry rebuilt depleted inventories and de- 


veloped new markets for bromine com- 
pounds. 

The use of bromine in the manufacture 
of flame retardants was also believed to be 
on the increase. It was estimated that be- 
tween 3% and 4% of total bromine pro- 
duction went into the manufacture of 
flame retardants in 1972. 

Agricultural chemicals also increased, 
but the extent of the increase was not 
known. Methyl bromide was classed pri- 
marily as an agricultural chemical because 
of its extended use as a soil sterilant and 
insect fumigant. Many of the agricultural 
chemicals were proprietary, and their exact 
composition was not widely known. 

Elemental bromine was utilized as a dis- 
infectant, algaecide, and as an oxidizing 
intermediate in the manufacture of other 
chemicals. 
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PRICES 


Prices quoted at yearend for bromine 
and bromine compounds in Chemical Mar- 


keting Reporter were as follows: 


Cents per pound 


Bromine, purified: 


oe carlots, truckloads, delivered east of Rocky Mountains 49 
one 1: ! 
Returnable drums, carlots, truckloads, delivered 80 
Bulk tank car, tanktrucks (45,000-pound minimum), delivered ................. 17 
Ammonium bromide, national formulary (N.F.), granular drums, carlots, truckload, freight 808 
Fh ³ꝙ/ / V SSS C ce 48. 
Bromochloromethane, drums, carlots, freight equalized.. ------------------------------ 54.5 
Tanks, TT TEEN 53 
Ethyl bromide, technical, 98% drums, carlots, freight allowed, Ease 68 
Ethylene dibromide, drums, carlots, freight equalized. __............-.--.------------- 25 
Tanks, freight equalized. ...... EE a 20 
Methyl bromide, distilled, tanks, 140,000-pound minimum, freight allowed 84 
Potassium bromate, granular, powdered, 200-pound drums, carlots, freight allowed 64-77 
Potassium bromide, N.F., granular, drums, carlots._............-....---------------- 43.5 
Sodium bromide, N.F., granular, 400-pound drums, freight equalized. .................. 40 


1 Delivered prices for drums and bulk shipped west of Rockies, 1 cent per pound rs ie Bulk tanktruck 


prices 1 cent per pound higher for 30,000-pound minimum and 2 cents per pound hig 


er for 15,000-pound 


minimum. Price f.o.b. Midland and Ludington, Mich., freight equalized, 1 cent per pound lower. 


The average unit price of bromine made 


by manufacturers in 1972 was about 5% | 


lower than the 1971 price. 


FOREIGN TRADE 


Exports of bromine and bromine com- 
pounds from the United States were not 
separately tabulated. Scattered reports in 
the press indicated that bromine exports 
increased in 1972, but few quantitative 
data were given. 

There was only slight incentive to im- 


port any bromine or bromine compounds 
into the United States in competition with 
the vast domestic supply and competitive 
price situation. The actual import figures 
for 1972 consisted mostly of potassium bro- 
mide from France and the United King- 
dom. Its total valuation was under $14,000. 


WORLD REVIEW 


The United States produced and con- 
sumed three-fourths of the world 
production of bromine in 1972. 

Israel.—Israel has an enormous resource 
of bromine estimated at 1 billion tons, in 
the brine of the Dead Sea. This is a vir- 
tually inexhaustible supply when compared 
to the 1972 production of 30 million 
pounds of bromine. About one-third of 
this bromine was converted into com- 
pounds within the country, and over one- 
half of it was exported as elemental bro- 
mine to European countries. Elemental 
bromine was exported in lead-lined steel 
tanks that held 3.5 tons of bromine each. 

Italy —The bromine industry of Italy 


was reported to be producing about 6 mil- 
lion pounds of bromine per year. A bro- 
mine plant of Margherita di Savoia Apu- 
lia, enlarged its production capacity. This 
plant extracted bromine from local saltbeds. 

Japan.—]apan obtained more than 95% 
of its bromine from sea water and was re- 
ported to have produced about 27 million 
pounds in 1972. One company, Toyo Soda, 
produced more than 90% of the bromine 
in Japan and it recently increased its pro- 
duction capacity by 6.6 million pounds per 
year. Bromine exports from Japan were 
small, and total imports, mostly from the 
United States and from Israel were less 
than 5% of the Japanese consumption. 


TECHNOLOGY 


Thc mechanism by which brominated 
flame retardants and fire extinguishers op- 


erate was explained clearly in a recent ar- 
ticle by Walter M. Haessler of Florida 
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State Fire College.? A bromide chemical 
such as bromotrifluoromethane, CFgBr, in- 
terrupts the flame-combustion chain reac- 
tion in a dramatic fashion without re- 
moval of fuel or air. Under the heat of 
the flame, CFsBr is partially ionized and 
the resultant bromine ion combines with a 
hydrogen ion of the flame to form hydro- 
bromic acid. This compound, in turn, reacts 
with a hydroxyl ion of the flame to form 
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water and leaves a bromine ion ready for 
recycling through the same series. A single 
bromide ion may thus remove several of 
the combustion-chain-carrier ions, namely 
the hydrogen, H+, and the hydroxyl, OH- 
ions. Other bromine-bearing chemicals react 
in a similar manner. 


3 Chemical Engineering. Deskbook Issue. V. 80, 
No. 5, Feb. 26, 1973, pp. 95-100. 


Cadmium 


By Burton E. Ashley 


Strengthening interest in cadmium was 
presaged by rising producers’ prices that 
increased from $1.50 early in the year, to 
$3.00 per pound at yearend. Domestic pro- 
duction of cadmium metal, at 8.3 million 
pounds, gained 5% over the 1971 level, 
and value of producer shipments increased 
by 93% to $19 million. Apparent consump- 
tion rose 16% to 12.6 million pounds. 
Seven companies operating eight plants ac- 
counted for all domestic output. 


Export trade in cadmium increased con- 
siderably from the 1971 quantity of 66,000 
pounds to slightly over 1 million pounds; 
imports for the year declined by 31% to 
2.4 million pounds. 


Legislation and Government Programs. 
—Sales from the national stockpile 
amounted to 959,100 pounds; such sales 
were authorized by Public Law 91-314 of 
July 10, 1970. At yearend a total of 
9,213,358 pounds of cadmium remained in 
the stockpile, of which 3,213,358 pounds 
was available for disposal. The stockpile 
objective remained at 6.0 million pounds. 


On January 10, General Services Adminis- 
tration (GSA) announced that 600,000 
pounds of cadmium ingot and slab would 
be available for sale at $1.58 per pound, 
f.o.b. storage location, in lots of 2,000 
pounds or more, and at $1.63 per pound 
in lots of less than 2,000 pounds. Sticks in 
lots of more, or less, than 2,000 pounds 
were priced at $1.70 and $1.75 per pound, 
respectively. This offering was disposed of 
by February 1. 

On April 3 an additional 600,000 pounds 


was put on sale; sticks were priced at $2.55 
per pound in lots of 2,000 pounds or more 
and at $2.60 per pound in lots of less than 
2,000 pounds. Slabs and ingots brought 
$2.43 per pound in lots of less than 2,000 
pounds. Disposals in the second quarter 
amounted to 260,100 pounds. On July 6, 
GSA announced the availability from the 
stockpile of 600,000 pounds of cadmium in 
stick form at $2.55 per pound in lots of 
2,000 pounds or more and at $2.60 per 
pound in lots of less than 2,000 pounds. 
No cadmium was sold at this offering. For 
the last quarter of the year cadmium sticks 
from the stockpile were priced at $2.95 
and $3.00 per pound in quantities of 
2,000 pounds and more and for lots of less 
than 2,000 pounds, respectively. Disposals 
amounted to 99,000 pounds, of which 
10,000 pounds was bartered. 

At midyear the U.S. Department of the 
Treasury announced that cadmium from 
Japan had been imported at less than fair 
value and that an industry had been in- 
jured. As a consequence, special dumping 
duties were to be assessed on the subject 
merchandise imported at less than fair 
value after March 24, 1971. Duties were 
to be assessed on a case-by-case basis and 
any sales made at fair value would not be 
subject to dumping duties. 

The Office of Minerals Exploration, U.S. 
Geological Survey, provides up to 50% of 
allowable costs of exploration for cadmium 
to eligible participants. Cadmium produc- 
ers were granted a depletion allowance of 
22% on domestic production and 14% on 
foreign production. 


DOMESTIC PRODUCTION 


Domestic production of cadmium metal 
was fairly uniform at slightly more than 2 
million pounds for each quarter of the 
year, except for the third quarter when 
output was 1.9 million pounds. Total pro- 


duction for 1972, at 8.3 million pounds, 
gained 5% over the 1971 level. Value of 


1 Physical scientist, Division of Nonferrous Met- 


als. 
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producer shipments increased over the 
1971 total by 93% to $19 million. 

Imports of flue dust from Mexico con- 
tained 741,000 pounds of cadmium for do- 
mestic recovery and refining. Other sources 
of cadmium for U.S. producers were pro- 
vided by imports of zinc ore and small 
amounts of waste and scrap. 


The cadmium content of sulfide com- 
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pounds produced (including cadmium sul- 
foselenide and lithopone) gained 21% over 
the 1971 level, to 2.7 million pounds. 

Cadmium oxide was produced by Ameri- 
can Smelting and Refining Company and 
Blackwell Zinc Co. 

Table 1 shows comparative salient statis- 
tics for cadmium for 1968-72; table 2 re- 
fers to cadmium sulfide output for the 
same period. 


Table 1.—Salient cadmium statistics 
(Thousand pounds) 


United States: 


Imports for consumption, meta 
Apparent consumption. nn 
Price: Average? per pound. dd 
World: Production 


r Revised. 

1 Primary 
directly in production of compounds. 

2 Includes metal consumed at producer 


1968 1969 1970 1971 1972 
10,651 12,646 9,465 7,930 8,290 
244 12, 978 6, 848 7,774 10, 480 
$28,409 340,686 $24,163 39, 828 318, 965 
530 1. 085 378 66 1.017 
1,927 1,078 2,492 3,499 2, 422 
13,328 15,062 9,068 10,873 12,614 
$2.65 $3.27 $3.57 $1.92 $2.56 
33,105 738,784 86,454 84,241 36,599 


and secondary cadmium metal. Includes equivalent metal content of cadmium sponge used 


pianta. 
3 Average quoted price for cadmium sticks and balls in lots of 1 to 5 tons. 


Table 2.—Cadmium sulfide 1 produced in the United States 
(Thousand pounds) 


Sulfide 2 
(cadmium content) 


1 Cadmium oxide withheld to avoid disclosing 
individual company confidential data. 


2 Includes cadmium 
sulfoselenide. 


lithopone and cadmium 


CONSUMPTION AND USES 


Apparent consumption of cadmium (see 
table 3) amounted to 12.6 million pounds, 
a 16%, gain over apparent consumption in 
1971. Government sales increased considera- 
bly from 1,000 pounds in 1971 to 959,100 
pounds in 1972. 

The plating industry probably accounted 
for not less than one-half of cadmium con- 
sumption in the United States. Cadmium 
plating affords an attractive thin finish 
and under marine conditions is particu- 
larly resistant to corrosion. Its plating uses 
included parts for vehicles and boats, small 
household appliances, hardware, and fas- 


teners, such as nuts, bolts, screws, and 
other accessories. 

Cadmium compounds were used as color- 
ants in plastics, paint, and printing ink; 
they were also used as stabilizing agents 
in the manufacture of plastics. 

Cadmium was also used as a component 
of sealed and vented batteries. Such batter- 
ies were used to power hand tools and 
communication equipment, and as inde- 
pendent power sources for internal opera- 
tional needs in vehicles. Cadmium was 
used as an alloy for hardening copper, in 
fusible alloys, and in electrical contacts in 
switches and relays. 


CADMIUM, million pounds 


PRICE, dollars per pound 


CADMIUM 


Table 8.—Apparent consumption of cadmium 
(Thousand pounds) | 


1971 1972 

Stocks—beginning.. ........ 4,781 5,272 
Production 7,980 8,290 
Imports, metalaalll 3,499 2,422 
Government sales 1 959 
Total (supply)........ 16,211 16,943 
Exports. 66 1,017 
Stocks—end_ r 5,272 3,312 

Apparent consump- i 
ion r 10,873 12,614 


r Revised. 
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Figure I. Trends in production, consumption, yearend stocks, exports, imports, 
and average price of cadmium metal in the United States. 
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STOCKS 


Yearend 1972 industry stocks of cadmium 


metal and cadmium content of compounds 
held in stocks totaled 3.3 million pounds, a 
decline of 37% from stocks held at year- 


end 1971. Table 4 lists the details of in- 
dustry stocks as of December 31, 1971, and 
December 31, 1972. 


Table 4.—Industry stocks, December 31 
(Thousand pounds) 


Metal producers 
Compound manufacturers 
Distributom. .....:..cllllu-olscooceccsecrcRexu 


r Revised. 
pound manufa 


1971 1972 
Cadmium Cadmium Cadmium Cadmium 
metal in metal in 

compounds compounds 

8 3,502 w 1,668 w 
5 492 935 451 932 
. r 308 40 228 38 
e r 4,297 975 2,842 970 


W Withheld to avoid disclosing individual company confidential data; included with “Com- 


PRICES 


The cadmium price of $1.50 per pound 
in 1-ton lots held for the first 2 days of 
1972 when it was raised to $1.75 per 
pound on January 3. There were three 
more price rises during the year, as shown 
in table 5. Price for the year averaged out 
at $2.56 per pound. Trade sources indi- 
cated that toward yearend cadmium was 
being traded at $2.85 to $2.95 per pound. 
In December the situation changed because 
balls were in short supply; it was then re- 
ported that sticks were trading at $2.95 per 


pound and balls had advanced to the pre- 
mium position of $3.15 per pound. 


Table 5.—Cadmium prices 1972 
(Dollars per pound) 
Producer to consumer 


Date 

1l-ton lots Less than 

1-ton lots 
Jáh 1. Zo pa pse So s 1.50 1.55 
Jan. 8 to Jan. 81 - et em 4 — s“. wm ewe = 1.75 1.80 
Feb. 1 to Marg 2.25 2.80 
Mar. 9 to Oct. 1. 2.60 2.65 
Nov. 1 to Dec. 31... 8.00 8.05 


FOREIGN TRADE 


Exports of cadmium metal increased 
from 66,000 pounds in 1971 to over 1 mil- 
lion pounds in 1972. Chief destinations for 
1972 exports were as follows, in percent: 
Netherlands, 30; Germany, West, 21; 
France, 21; United Kingdom, 16; and oth- 
ers, 12. 

The preponderance of exports to the 
Netherlands was accounted for by ship- 
ments consigned to Rotterdam; most of 
the cadmium thus shipped was forwarded 
to other destinations which would not be 
listed in the U.S. statistics. 

Imports of cadmium metal, waste and 
scrap, totaled 2.4 million pounds, a decline 
of 31% from the 1971 level; the imports of 
cadmium-containing flue dust, all from 
Mexico, also registered a substantial de- 
cline of 33%. Canada was the chief source 


of cadmium metal having furnished 44% 
of total imports, followed by Australia, 
17%; Peru, 12%; and Belgium-Luxem- 
bourg, 9%. The remaining 18% came from 
nine different countries. Value of metal 
imports declined 22% and that of flue 
dust 39%. 

The duty on imported cadmium metal 
from countries enjoying most-favored-na- 
tion status was discontinued in 1971. Cad- 
mium metal imported from Communist- 
bloc countries, Yugoslavia excepted, was 
subject to the statutory duty of 15 cents 
per pound. Imported cadmium-containing 
flue dust was duty free. 

Table 6 shows U.S. exports of cadmium 
for 1971 and 1972. U.S. imports of cad- 
mium, by country, are shown in table 7. 
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Table 6.—U.S. exports of cadmium metal and cadmium in alloys, dross, flue dust, 
residues, and scrap 


(Thousand pounds and thousand dollars) 


Year Quantity Value 
1910.» EE ut Ue ⁵ ] dd e tc 8 373 997 
/Ü⁰Ü˙¹tE %. .'... . '.... 8 66 172 
1J1/%%⁵(ũͥĩ T.:... y. Sm ͤ dd d COEUR AM 1,017 2,363 


Table 7.—U.S. imports for consumption 1 of cadmium metal and cadmium flue dust, 
by country 


(Thousand pounds and thousand dollars) 


1971 1972 
Country 
Quantity Value Quantity Value 
Cadmium metal: 

r EE ee = 21 
Australis su eS here ps ae Bie bale oe utu up eee 514 950 406 821 
Belgium- Luxembourg 457 780 218 467 
C ⁰Ü¹·Ai y Sua eyes 375 639 1, 068 2, 322 
FFfõ ³Ü˙iu¹iQii 83 5 - " 
FEranCcÉ EES 17 29 17 25 
Germany, West. -2-2-2-2 c2 cll L2222222222222-22222 207 328 13 120 

EE 90 161 oe 2t 
JaDāän- ok ooo eee eee y 938 1,797 128 177 
Ml ⁵ðVſ/ os Wi mne adu e ease 220 136 196 
Neerlands: EE 81 134 86 64 

3%%%%%ũ 8 332 680 297 600 

South Africa, Republic off Vd 67 134 88 70 

e EEN 22 27 1 8 

Sewitzerland 2 2L LLL LL cll Ll Ll c2 s222s2222- 7 11 8 me 
USSR EE x zu (?) (3) 

United Kingdom. . l... LLL L2. ll..- 134 220 EE SONS 

Ful o 5 ei xm 

. ³ðW ð- : 3,499 6, 264 2, 422 4, 886 

Flue dust (cadmium content): Mexicoo 2... 2. -.- 1,112 1,118 741 685 

Grand tot ⁵ð 4,611 7,382 8,168 5,571 


1 In 1971 general imports were 3,470,828 pounds ($6,208,146); 1972 general imports and imports for con- 


sum tion were the same. 
than Le unit. 


WORLD REVIEW 


World smelter production of cadmium 
increased by 7% over the preceding year 
to a total of 36,599,000 pounds. The 
United States held its place as the world’s 
largest producer with 23% of the total; 
Japan followed with 18%; U.S.S.R., 15%; 
Belgium, 7%; Germany, West, 6%, and 


Canada, 5%. The remaining 26% was pro- 
duced by 22 other countries. 

Apparent consumption in the United 
States was equivalent to about 35% of 
world production. Table 8 shows prelimi- 
nary figures of world cadmium production 
in 1972, by country. 
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Table 8.—Cadmium: World smelter production by country 1 
(Thousand pounds) 
Country 1970 1971 1972 » 
North America: 
le Sees Gee eee Sa coe 1,845 1,569 e 1,940 
ii! ͤ0B- rr 9,465 7,930 8,290 
Latin America: 
Mecher dee ee a 591 423 e 440 
EE 410 877 e 885 
Europe: l 
üsta EE r 47 56 e 55 
Belgium. ne . LL cia aie r 2,407 2,088 e 2,500 
Bulgaria €. ↄ ⅛ ox d as ey EES 440 440 
F EE Dl ae Bas 8 196 265 e 875 
- TID ĩ⅛ði j y ß k vy 8 r 1,164 1,276 e 1,280 
Germany, East dee" TX" d eee eee eS 8 r 33 
ose West pu usr m et ee eG 8 2,282 2,163 e 2,180 
b HEC NE MC EE 937 772 e 904 
Nothariande Bee TTT r 245 271 265 
C ee ecce i SZ ela iecur E 216 208 e 200 
(; ²ĩ²”i.i ³ 5 ⁰ͥ⁰ mm;; sZ. y ee eee 990 1,100 1,200 
Manito EE 180 180 180 
% ũ l ³Ü¹An. ³ yd kyy 8 245 225 e 220 
SSR e EE !!!.... 888 5,200 5,300 , 400 
e, ß . 701 578 530 
im Yugoslavia... .-..--.--..---.---------------------------------- 831 809 ° 310 
‘South-West Africa Territory of ?..... 22 ccc eee 511 432 e 420 
"Tb. EE HONO ROPA "aan o EE 699 575 e 575 
I 8 26 22 e 26 
Ila: 
China, People's Republic of ꝛꝛ .. 2 c Ll lc lll... 220 220 220 
111! ¹ r x:: ⁊ͤ (vv. 75 64 e 73 
Japati ]ð;⁰r 1 ⅛ð—³AA y y kt ð . EES r 5, 408 5, 898 6,678 
Korea, North eee ee 240 240 24 
Oceania: Australia... eee r 1,855 1,282 e 1,240 
duoc qM NUM dd MT r 86,454 84,241 86,599 
e Estimate. p Preliminary. r Revised. 


1 Table gives unwrought metal production from ores, concentrates, flue dusts and other materials of D) is 


domestic and imported origin. Sources gen 
included or not; where known, this 
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has been indicated by footnote. Data derived in 
Statistics (published by World Bureau of Metal Statistics, London) and from Metal 
Ischaft Aktiengesellschaft, Frankfurt am Main). Cadmium is 

flue dusts in a number of other countries, but these materials are expor 


erally do not indicate if secondary metal (recovery from scra 


art from World Uie 
a isties (published by 
roduced in ores, concentrates and 
for treatment elsewhere to recover 


cadmium metal, therefore output is not recorded in this table to avoid double counting. 


2 Includes secondary. 


2 Output of Tsumeb ‘Corp. Ltd. for year ending June 30 of that stated. 


TECHNOLOGY 


An instrument was developed by Pye 
Unicam of Cambridge, England, which 
could detect 1 part of cadmium (and lead 
and zinc) in 1 billion parts of liquid in 20 
seconds. It can be used to measure levels 
of the three metals in the bloodstream.? 

Yuasa Battery Co., Ltd., of Japan report- 
edly developed an automatic system for re- 
moving harmful heavy metal from in- 
dustrial effluent; the system will reduce 
cadmium content in effluents to less than 
0.1 part per million. A thin synthetic resin 
membrane is used as the filtration element. 
Capacity of the various models ranges 
from 260 to 7,900 gallons per hour.’ 

A simple electrochemical method of pre- 
paring cadmium telluride was described; 
such compounds are useful for windows in 
infrared lasers, infrared modulators and as 
nuclear radiation detectors.* 


U.S. Patent 3,699,207 was granted for a 
wet metallurgical process for resin extrac- 
tion of cadmium from flue dusts or zinc 
liquor cementates. ` 

Environmental Developments.—The Ma- 
rine Protection Research and Sanctuaries 
Act of 1972 (P.L. 92-532) was signed into 
law in October. The law bans the dump- 
ing of certain hazardous materials into the 
ocean and subjects other materials to regu- 
lation through a new permit system. The 
following month 91 nations reached an 
agreement which regulates controls for the 
ocean dumping of toxic and dangerous 


? Mining Joürnal o andon): V. 278, No. 7123, 
Feb. 25, 1972, p. 

3 News from ionis Ionics Inc., Press release, 
June 1972, 1 p. 

* Miles, M. H., and W. S. McEwan. Electro- 
chemical Preparation o EN Cadmium and Mercury 
Tellurides. 9725 Soc., v. 119, No. 9, 
September 1972, Ee 1188-1190. 
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wastes. As a toxic material, cadmium is 
one of the metals included in the disposal 
ban. 

The relationship between cadmium pol- 
lution and human health received continu- 
ing attention. A materials balance was 
published showing the societal flow of cad- 
mium in the United States for 1968.5 The 
flowsheet illustrated the movement of cad- 
mium from mine to environment. Studies 
have revealed that the daily average 
human intake of cadmium in the United 
States is between 0.02 and 0.1 part per 
million. There was some evidence that a 
continuous intake of 0.1 part per million 
may reduce the life span. 

Zinc is an essential nutrient for man, 
but its mineralogical association with cad- 
mium constitutes a hazard to good health. 
An abstract concerning the relationship of 
the two metals was published.“ 

The cadmium contamination of soils at 
a site in British Columbia was evaluated 
from a standpoint of possible accumulation 
in man. 7 

H. R. 12958 was introduced to amend the 
Federal Food, Drug, and Cosmetic Act in 
February. The Act would regulate the 
amounts of lead and cadmium which may 
be released from glazed ceramic or enamel 
dinnerware. Shortly before H.R. 12958 was 
introduced it was found that about 100,000 
soup bowls had been distributed which 
contained traces of lead and cadmium. It 
was thought that the use of the bowls 
would create no hazard under ordinary cir- 
cumstances but if they were used to store 
acid-producing foods, lead and cadmium 


233 


salts could be released in harmful quanti- 
ties. | 

A study of cadmium-related fatal acci- 
dents led to determination of quantitative 
values for cadmium in air. The lethal 
amount for man of thermally generated 
cadmium fumes is not over 2,900 minute- 
milligrams per cubic meter, or an average 
concentration of 50 milligrams of cadmium 
per cubic meter of air during a period of 
1 hour. Ingestion of 30 milligrams of solu- 
ble cadmium salts produced severe toxic 
symptoms.$ 

Representatives of the Masters Electro- 
Plating Association (MEPA) in New York 
presented the city Environmental Protec- 
tion Administrator with an agreement to 
remove toxic metals (including cadmium) 
from waste discharged into surrounding 
waters. Some 200 electroplating firms were 
involved. Cost of the collective program 
was estimated at about $10 million with 
individual costs reaching as much as 
$350,000. Equipment will be installed to 
bring discharges into compliance with the 
city's sewer regulations.? | 


5 Environmental Quality. Third Annual Report 
of the Council on Environmental Quality. August 
1972, figure 5. 

6 Sanstead, H., M.D. Implications of Zinc-Cad- 
mium Interactions for Health. Abs. With Pro- 
grams of the 1972 Ann. Meetings of the Geol. 
Soc. of America, v. 4, No. 7, October 1972, p. 
653. 

7 John, M. K., H. H. Chuah, and C. J. Van 
Laerhoven. Cadmium Contamination of Soil and 
Its Uptake by Oats. Environmental Sci. and 
Technol., v. 6, No. 6, June 1972, pp. 555—557. 

8 Reynolds, J. M. Safety Advice—Cadmium. 
Capital Chemist, May 1972, p. 71. 

9 American Metal Market. V. 79, No. 145, Aug. 
7, 1972, p. 4. 
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Calcium and Calcium Compounds 


By Avery H. Reed? 


Calcium metal was manufactured by one 
company in Connecticut. Calcium-magne- 
sium chloride was produced by two com- 
panies in California and three companies 


in Michigan. Synthetic calcium-magnesium 
chloride was manufactured by three com- 
panies, in New York, Ohio, and Weeer 
ton. 


DOMESTIC PRODUCTION 


Pfizer, Inc., produced calcium metal at 
Canaan, Conn., by the Pidgeon process, in 
which quicklime and aluminum powder are 
heated in vacuum retorts. At a temperature 
of 1170° C, calcium vaporizes and is col- 
lected at one end of the retort. 

Leslie Salt Co. and National Chloride Co. 
of America produced calcium-magnesium 
chloride from dry lake beds in San Bernar- 
dino County, Calif. Output declined 32%. 

The Dow Chemical Co., Michigan Chemi- 
cal Corp., and Wilkinson Chemical Corp. 
recovered calcium-magnesium chloride from 


wells in Gratiot, Lapeer, Mason, and Mid- 
land Counties, Mich. Output decreased 3%. 

Total production of natural calcium- 
magnesium chloride was 497 less than that 
of 1971 and was 9% below the 1969 record 
high. 

Allied Chemical Corp., Syracuse, N.Y., 
PPG Industries, Inc., Barberton, Ohio, and 
Reichold Chemicals, Inc., Tacoma, Wash., 
manufactured synthetic calcium-magnesium 
chloride as a byproduct of soda ash. Total 
output decreased 2% below the 1968 record. 


CONSUMPTION AND USES 


Calcium metal was used as a reducing 
agent to separate metals such as columbium, 
tantalum, thorium, titanium, uranium, 
vanadium and zirconium from their oxides; 
to form alloys with aluminum, lead, lithi- 
um, magnesium, and silicon; as a scavenger 
in the steel industry; and in the manufac- 
ture of calcium hydride. 


The principal use for calcium-magnesium 
chloride was to melt snow and ice from 
roads, streets, bridges, and pavements. It 
was also used to keep down dust on roads 
and driveways and as an accelerator for 
concrete. 


1 Physical scientist, Division of Nonmetallic 


Minerals. 


Table 1.—Price quotations for calcium chloride 
(Per short ton) 


Flake or 230% 94-97% ꝶ eee 


Flake, 77 


Powdered, 77 k minimum iii 
Liquor, 40% 2 5, 8 
Granulated, U. S.P.ꝶ . 


1 Paper bags, carload lots, plant, freight equalized. 
2 Tank cars, freight equalized. 
3 225-pound drums, freight equalized. 


Dec. 27, 1971 Dec. 24, 1972 


E Bee $ 55.00 $ 56.50 
FC 44.00 44.50 
FF 52.50 52. 50 
=u Sanpa Chat D ua 16.50 17.00 
FTC 780. 00 780. 00 


Source: Oil, Paint and Drug Reporter, v. 198, No. 26, Dec. 28, 1971; Chemical Marketing Reporter, v. 202, 


No. 26, Dec. 25, 1972. 
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PRICES AND SPECIFICATIONS 


Prices for calcium metal ranged from $1 
to $5 per pound. Calcium chloride is 
usually sold either as solid flake or pellet 


averaging about 75% CaCl or as a con- 
centrated liquid averaging about 40% 
CaCl. 


FOREIGN TRADE 


Exports of calcium chloride, mainly to 
Canada, Mexico, the United Kingdom, 
Venezuela, and Sweden, were 18,750 tons 
valued at $868,400. Exports of dicalcium 
phosphate, mainly to Mexico, Canada, 
Brazil, Taiwan, and Thailand, were 19,710 
tons valued at $3,277,000. Exports of pre- 


Canada and Belgium, were 6,128 tons 
valued at $225,500, a decrease of 5397, from 
those of 1971. Imports of other calcium 
compounds, mainly from Norway, Turkey, 
Belgium, France, and Canada, were 131,000 
tons valued at $6,884,000. 

Imports of other calcium compounds in- 


cipitated calcium carbonate, mainly to cluded 46,810 tons of calcium nitrate from 
Mexico, Canada, Venezuela, South Vietnam, Norway, Trinidad, Sweden, and West 
and Honduras, were 8,940 tons valued at Germany; 20,780 tons of whiting from 


$823,000. 

Total imports of calcium and calcium 
compounds were 137,200 tons valued at 
$7,291,000. Imports of calcium metal from 
Ontario were 124 tons valued at $181,400. 
Imports of calcium chloride, mainly from 


France, the United Kingdom, Switzerland, 
and Belgium; 20,230 tons of calcium borate 
from Turkey; 19,580 tons of dicalcium phos- 
phate from Belgium, Canada, West Ger- 
many, and Japan; 11,110 tons of calcium 
carbide from Canada; 3,165 tons of calcium 


Table 2.—U.S. imports for consumption of calcium and calcium chloride 


Y Calcium Calcium chloride 
ear 

Pounds Value Short tons Value 
E, (EE 137,251 $120,416 14,069 $522 ,680 
1)! Ee 662, 200 226 349, 998 
1 ³ðA¹ r y A ere 164, 769 141, 125 8,280 859,096 
1901]. onc Senet Pee vm 88 ,991 29,751 13,019 543,6 
Er Y ae ea en nicus c ue NIE 248,080 181,437 6,128 225, 463 


cyanamide from Canada, Norway, West 
Germany, and Belgium; 2,467 tons of cal- 
cium cyanide from Canada and Japan; 
1,895 tons of precipitated calcium carbonate 
from United Kingdom, Japan, and West 
Germany; 999 tons of calcium hypochlorite 
from Japan; 327 tons of chlorinated lime 
from the United Kingdom and West Ger- 
many; and 3,637 tons of miscellaneous cal- 
cium compounds. 


WORLD 


Canada.—Chromasco Corp. Ltd. pro- 
duced calcium metal at its Haley, Ontario, 
smelter, Canada continued to lead all other 
countries in the production of calcium 
metal; output in 1971 was 304,000 pounds 


Table 3.—U.S. imports for consumption 
of calcium chloride in 1972, by country 


Country Short Value 
tons 

Belgium- Luxembourg 964 $44,859 
Can EEN sd LE: 4,977 169,445 
France..................--. 21 1,151 
Germany, West 1 783 
ap 165 9,225 

eier À. 6,128 225, 463 
REVIEW 


valued at $282,000. Canada was the leading 
source of U.S. imports of calcium chloride. 
France.—Planet-Wattohm S.A., a subsidi- 
ary of Compagnie de Mokta, produced 
calcium metal by the Pidgeon process. 


Carbon Black 


By Richard F. Zaffarano 1 and S. O. Wood, Jr.2 


Carbon black shipments continued their 
long-term growth pattern in 1972 by in- 
creasing 8.0%, following a 6.1% rise in 
1971. 

Production was a record 3,201 million 
pounds. Exports continued their decline to 
a low level of 111 million pounds. A 
10.3% gain in domestic sales was one fac- 
tor that resulted in yearend producer’s 
stocks being 58 million pounds below the 
1971 level. The rubber industry continued 
to be the leading user of carbon black. In 
1972, U.S. passenger tire production in- 
creased 4% to 195.3 million tires, accord- 
ing to preliminary figures of the Rubber 
Manufacturers Association, Inc. 

The carbon black industry operated at 
76.6% capacity in 1972. Daily plant capac- 
ity increased 7.2% to a record 11.4 million 
pounds per day. 


Overall production of carbon black in 
1972 topped that of the preceding year by 
184 million pounds, Channel-black output 
dropped 24 million pounds. 

As shown in table 1, the average value 
of carbon black at the plant in 1972 was 
7.76 cents per pound, an increase of 0.07 
cents per pound over that of the previous 
year. 


The volume of natural gas used for 
manufacturing carbon black declined 9.8 
billion cubic feet. Yield also declined from 
5.06 pounds per thousand cubic feet in 
1971 to 5.02 pounds per thousand cubic 
feet in 1972. Liquid hydrocarbons feed- 
stocks increased 43 million gallons to a 
total of 591 million gallons. Average yield 
increased slightly from 4.92 to 4.96 pounds 
per gallon. 


PRODUCTION AND CAPACITY 


Production by State.—Production of car- 
bon black totaled 3,201 million pounds in 
1972, an increase of 184 million pounds, 
6.1% above the previous year's total. Louisi- 
ana supplied 33.7% of the total. Texas’ 
share of the national total was 44.597. The 
seven States that produced the remaining 
21.8% of carbon black were Alabama, 
Arkansas, California, Kansas, Ohio, Okla- 
homa, and West Virginia. 

Production by Grade and  Type.— 
Although carbon black was produced by 
both the channel and furnace processes, 
the latter accounted for 99.3% of 1972 
production. There are seven major grades 
of carbon black plus thermal black 
produced by the furnace process. Two of 
these grades, SRF (Semireinforcing-fur- 
nace) and HMF (High-modulus furnace) , 
are gas furnace blacks. The remaining five 
grades are oil furnace blacks. The HAF 


(High-abrasion furnace) and ISAF (Inter- 
mediate-abrasion furnace) grades continued 
to lead in the production of oil furnace 
blacks. 

Number and Capacity of Plants.— The 
total number of producing carbon black 
plants was 34, three less than in the pre- 
vious year. In terms of capacity, however, 
there was an increase from 10.6 million to 
11.4 million pounds per day. As shown in 
table 4, plants in Texas and Louisiana ac- 
counted for the major share of the in- 
crease in daily capacity. 

J. M. Huber Corp. started construction 
to double its thermal black production ca- 
pacity to 50 million pounds per year at 
Borger, Tex. 

Materials Used and Yields.—In 1972, a 
total of 590.8 million gallons of liquid hy- 


1 Physical scientist, Division of Fossil Fuels. i 
2 Petroleum engincer, Division of Fossil Fuels. 
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drocarbons was consumed in the manufac- 
ture of 2,930 million pounds of carbon 
black. This quantity was 43.1 million gal- 
lons more than was consumed in 1971. 
Yields from Hquid hydrocarbons in 1972 
averaged 4.96 pounds per gallon, compared 
with 4.92 pounds in 1971. The yield from 
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natural gas dropped to 5.02 pounds from 
5.06 pounds per thousand cubic feet. Natu- 
ral gas feedstock continued to decrease to 
53.9 billion cubic feet, and production 
from natural gas declined to 271 million 
pounds, 51.5 million pounds below the 
1971 level. 


CONSUMPTION AND USES 


Domestic sales of carbon black increased 
10.3% to 3,147 million pounds. Rubber 
industry consumption increased 10.3% to 
2,954 million pounds and accounted for 
93.9% of the U.S. total. Sales for use in 
the manufacture of ink increased 9.7% 
to 82.5 million pounds. The oil-furnace-type 
carbon black, known as “Short Ink,” was 
used in manufacturing ink for printing 
newspapers. Carbon black produced by the 


channel process, known as “Long Ink,” was 
used in lithographic or halftone printing 
ink. Consumption of carbon black in paint 
manufacturing had the greatest increase, 
14.5%. The volume of carbon black used in 
paints increased to 21.4 million pounds. 
Miscellaneous uses, including chemical, 
food, and plastics, increased 9.1% to 84.8 
million pounds. 


STOCKS 


Inventory of carbon black at yearend 
1972 was 238 million pounds, 19.7% less 
than comparable yearend stocks in 1971. 
Largest contributor to the decline was 
thermal black inventories, which declined 
from 68 million to 17 million pounds. 
HAF and SAF were the only grades of fur- 


nace blacks that had significantly higher 
yearend 1972 stocks than at yearend 1971. 
Respectively, these stocks were 14.6 million 
and 1.0 million pounds higher. Inventory 
of channel black at yearend 1972 was 7.7 
million pounds, 2.0 million pounds less 
than yearend 1971 stocks. 


FOREIGN TRADE 


Carbon black exports totaled 111.3 mil- 
lion pounds, a decrease of 51.9 million 
pounds from the 1971 total. Value of ex- 
ports totaled $14.9 million, $5.5 million 
less than the value of 1971 exports. Fur- 
nace black accounted for 89% of exports. 

Leading recipients of carbon black pro- 
duced in the United States were Canada, 
19.7 million pounds; Netherlands, 16.0 mil- 
lion pounds; France, 13.8 million pounds; 
and Japan, 8.0 million pounds. These four 
countries accounted for approximately 
one-half of U.S. exports. 


WORLD 


Carbon black production continued to 
increase worldwide. Decreased production 
was not reported for any country. Total 
world output was estimated to be 7.07 bil- 
lion pounds. Insufficient data were avail- 
able to make reliable estimates of output 


Most carbon black imported into the 
United States was specialty grades. Total 
imported volume was 7.24 million pounds, 
of which 6.02 million pounds was acetylene 
black. Major suppliers of acetylene black 
to the U.S. were Canada, 5.72 million 
pounds, and East Germany, 0.25 million 
pounds. Brazil exported 66,138 pounds of 
bone black to the U.S. Other major ex- 
porters of carbon black to the U.S. in- 
cluded West Germany, 0.58 million pounds, 
and Indonesia, 0.52 million pounds. 


REVIEW 


for several countries. (See table 11.) 
Japan, with an increase of 10.6%, had a 
high rate of growth. However, the United 
States, with an increase in output of 184 
million pounds, had the largest volume in- 
crease. 


CARBON BLACK 


Worldwide, several new operations and 
expansions were under construction or in 
the engineering stage to increase output of 
carbon black. Among the projects were the 
following: Cancarb Ltd. was in the engi- 
neering stage for a 480-ton-per-day thermal] 
carbon black plant at Medicine Hat, AL 
berta, Canada. Gofi-Nasr Petroleum Co. 
had a 10,000-ton-per-year plant at Alexan- 
dria, Egypt, in the engineering stage. 
United Carbon India Ltd. expanded capac- 
ity of its Bombay, India, plant by 4,900 
tons per year. Phillips Carbon Black Ital- 
iana S.p.A. increased capacity at its Milan, 
Italy, plant from 92.6 million to 114.7 mil- 
lion pounds per year. Continental-Colum- 
bian Carbon Nederland NV., subsidiary of 
Continental Carbon and Columbia Carbon 
Co., was increasing capacity of its Botlek- 
Rotterdam plant by 15,000 tons per year. 
Also, Phillips Carbon Black Co. Pty. Ltd. 
was expanding its Port Elizabeth, Republic 
of South Africa, plant from 56.7 million to 
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83.8 million pounds per year. Ashland Oil 
Canada Ltd. was constructing in Levis 
County, Quebec, a 40-million-pound-per- 
year carbon black plant. The French sub- 
sidiary of a U.S. joint venture of Phillips 
Petroleum Co. and Continental Carbon Co. 
was expanding its Bordeaux carbon black 
plant from 97 to 129 million pounds per 
year. 

In Canada, Cantex Associates started 
construction of a 40-million-pound-per-year 
specialty carbon black plant in Medicine 
Hat, Alberta. The specialty thermal black, 
currently produced only in the southern 
United States, is used in rubber products 
with a growth market in a new generation 
of products now being manufactured. This 
new plant is expected to meet total Cana- 
dian demand, estimated to be about 20 
million pounds in 1974 and serve export 
markets in the U.S. and Pacific countries. 
Presently all Canadian needs for specialty 
black are imported. 


TECHNOLOGY 


Carbon black, a petrochemical, is an ex- 
tremely fine soot, primarily carbon (90 to 
99%), that contains some oxygen and 
hydrogen. Oil furnace black may con- 
tain also small amounts of sulfur. The 
properties of carbon black are determined 
largely by the process by which it is man- 
ufactured. Furnace black, which accounts 
for 99% of all carbon black produced, is 
made by three different processes—oil fur- 
nace, gas furnace, and thermal. Brief de- 
scriptions of these processes, of the channel 
proces, and of the manufacture of lamp- 
black and acetylene black follow. 

Oil Furnace.—In the oil furnace process, 
liquid hydrocarbons are used. Natural gas 
is generally burned to furnish the heat of 
combustion, and atomized oil is introduced 
into the combustion zone to be burned to 
various grades of carbon black. Yields 
range from 35 to 65%, depending on the 
grade of black produced. Oil furnace grades 
are GPF, FEF, HAF, ISAF, and SAF. (The 
full name of each grade is given in the 
footnotes to table 3.) 

The most desirable feedstock oil for fur- 
nace black plants has zero to 4? API grav- 
ity and is low in sulfur and high in aro- 
matics and olefins. It comes from near the 
"bottom of the refinery barrel" and is sim- 
ilar in many respects to residual fuel oil. 


The rising cost of natural gas has been a 
factor in the shift to greater use of liquid 
feedstocks and a decline in the use of nat- 
ural gas as a source of carbon. At the 
same time, it should be recognized that oil 
furnace processing has become very flexi- 
ble. Oil furnace blacks supplement channel 
blacks in most high-performance applica- 
tions, notably passenger car tire treads. 
Over the past 2 decades, carbon black tech- 
nology has centered on the oil furnace 
black process. 

Gas Furnace.—The gas furnace process 
is based on partial combustion of natural 
gas in refractory-lined furnaces. Carbon 
black is removed by flocculation and high- 
voltage electric precipitators. Yields of the 
gas furnace blacks range from 10 to 30% 
and are lowest for the smaller particle-size 
grades. Properties of gas furnace blacks can 
be modified to a degree by changing the 
ratio of air to gas. The grades SRF and 
HMF are generally produced from gas. 
(The full name of each grade is given in 
the footnotes to table 3.) 

Thermal.—Unlike channel and furnace 
blacks, thermal blacks are produced by 
cracking a hydrocarbon; that is, by sepa- 
rating the carbon from the hydrogen and 
not by the combustion of a hydrocarbon. 
Thermal furnaces are built in a checker- 
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board brickwork pattern. Two refractory- 
lined furnaces, or generators, are used. 
One generator is heating, using hydrogen 
as a fuel, while the other generator is 
being charged with natural gas, which de- 
composes to produce thermal black and 
hydrogen. The hydrogen is collected and 
used as fuel for the generator being 
heated. Yields of carbon black are primar- 
ily in the large particle sizes and range 
from 40 to 50%. 

Channel Black.—Made by the oldest 
process, channel black is a product of in- 
complete combustion of natural gas. Small 
flames are impinged on cool surfaces, or 
channels, where carbon black is deposited 
and then scraped off as the channel moves 
back and forth over a scraper. The proper- 
ties of channel black are varied by changes 
in burner tip design, distances from tip to 
channel, and the amount of air made 
available for combustion. The process is 
extraordinarily inefficient chemically. For 
rubber-reinforcing grades, the yield is only 
5%; for high-color blacks of finer particle 
sizes, the yield shrinks to 1%. Low yields 
and rising gas prices have spurred the in- 
dustry to develop other methods to make 
blacks. 

Lampblacks.—Lampblacks are manufac- 
tured by slowly burning selected oils and 
tars in a restricted supply of air. These 
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blacks are of large particle size, possess lit- 
tle reinforcing ability in rubber, and are 
lower in jetness and coloring power. They 
are of value as tinting pigments in certain 
paints and lacquers. In most applications 
they have been replaced by carbon blacks. 

Acetylene Black.—Acetylene blacks, pro- 
duced by the thermal decomposition of 
acetylene, possess a high degree of struc- 
tural, or chaining, tendency. Their particle 
size is about 40 micrometers. They provide 
high elastic modulus and high conductivity 
in rubber stocks. 

A process for the manufacture of carbon 
black using highly volatile, vitrain-rich, 
low-ash coals of Assam has been developed 
at the Regional Research Laboratory, Jorhot, 
Assam, for the National Research Develop- 
ment Corp. of New Delhi, India. In the 
process, handpicked coal is crushed, finely 
ground, and flash decomposed. The prod. 
uct is subsequently treated in a fluidized- 
bed refractory reactor at a fixed tempera- 
ture, with air as the fluidizing medium. 
After initial separation of the char in a cy- 
clone separator, the carbon black can be 
recovered from the flue gases by water 
scrubbing and electrostatic precipitation. 
The carbon black is then pelletized and 
dried at a temperature of 3009-400? C. 
The yield is approximately 20%. 


Table 1.—Salient statistics of carbon black produced from natural gas and 
liquid hydrocarbons in the United States 


(Thousand pounds) 


1968 
Production: 
hannel process 142,948 
Furnace proces8. ................- 2,668,858 
!! eee Rene ence 2,811,806 
Shipments (including losses) : 
Domestic... --------------------- 2,588,761 
Exports_____ on bo sae too ek 268 , 122 
Total. Me ee ek td 2,851,883 
Producer stocks Dec. 31, 224,170 
Value: 
Production thousand dollars 205, 849 
Average per Gound. cents 7.32 


1969 1970 1971 1972 
132,471 113, 548 46,354 22,978 
2,880,790 2,817,605 2,970,781 8,178,731 
2,963,261 2,931,153 8,017,185 8,201,109 
2,788,208 2,650,450 2,853,948 8,148,114 
196,208 192,636 163,246 11, 
2,979,411 2,848,086 3,017,194 3,259,442 
208,020 296,087 296,028 237 ,695 
215,120 222,271 232, 049 248,361 
1.26 1.58 1.69 T. 


Table 2.—Carbon black produced from natural gas and liquid hydrocarbons in the 
United States, by State 
(Thousand pounds) 


Cha 
1968 1969 1970 1971 1972 from 1971 
(%) 
Louisiana 1,081,349 1,045,902 982,416 1,078,732 1,077,977 —0.1 
RE 1,426,807 1,442,083 1,395,851 1,826,153 1,425,874 +7.5 
Other States 854,150 475 ,826 552 , 886 612,250 697, 258 +13.9 
NK WEE 2,811,806 2,963,261 2,931,153 3,017,135 3,201,109 +6.1 
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Table 3.—Production and shipments of carbon black in the United States in 1972, 
by month and grade 
(Thousand pounds) 


SRF! GPF2 FEF: HAF‘ SAF*5® ISAF 6 Thermal Total Channel Total 


(furnace) 
PRODUCTION 7 

January..... 20,993 47,319 28,980 72,116 3,788 49,047 21,821 243,564 2,608 246,167 
February. 21,8984 48,165 27,849 78,345 2,740 46,179 20,303 240,415 2,894 242,809 
March 22,261 57,418 34, 109 95,627 3,205 41,854 23,287 277,761 2,527 280, 288 
April.. 22,135 51,903 31,749 91,598 3,085 44,550 20,975 265,990 2,158 268,148 

ac 23,478 55,777 33,651 100, 116 927 41,597 21,214 276,760 2,298 279, 058 
June 22,649 50,332 33, 163 87,270 4,299 36,946 18,341 253,000 1,663 254, 663 
July... . ` 28,022 56,625 28,322 92,341 2,648 29,455 19,279 251,687 1,370 253,057 
August...... 22,699 51,821 29,882 100,659 3,855 29,554 20,867 258,887 1,644 260,481 
September... 21,748 51,146 31,727 102,126 2,986 31,930 20,164 261,827 1,743 263,570 
October..... 25,584 57,221 35,211 108,829 4,921 32,446 21,260 284,922 1,629 286,551 


November... 26,846 59,758 33,010 106,459 6,522 30,163 19,560 282,318 1,184 283,452 
December... 22,413 55,973 35,586 109,977 2,763 32,641 22,297 281,650 1,215 282,865 


Total.. 275,612 638,458 382,739 1,144,958 41,734 446,362 248,868 3,178,731 22,378 8,201,109 


SHIPMENTS (including exports)? 


January....- 22,535 52,277 31,804 78,788 3,658 48,551 24,840 261,898 3,939 265, 837 
February. 23,116 49,818 30,977 81,638 2,452 48,005 23,168 259,169 2,669 261,838 
March 26,818 58,594 33,131 91,713 4,452 47,337 23,714 285,759 2,008 287,767 
April____ 22,131 48,231 30,297 81,089 2,303 40,956 24,020 249,027 2,030 251,057 
May 25,719 57,276 32,922 102,467 1,940 42,744 26,605 289,673 2,139 291,812 
June 23,012 51,182 31,737 89,407 3,444 35,984 22,944 257,710 2,019 259,729 
July... --- 20,212 48,154 25,727 85,553 2,496 28,058 21,914 232,114 1,193 233,307 
August ..... 28,885 52,867 31,179 96,703 3,673 30,360 25,791 263,908 1,692 265, 600 
September... 22,905 53,466 33,938 102,186 3,383 34,433 26,050 276,361 1,779 278,140 
October 26,341 59,339 33,719 111,339 4,517 33,199 31,240 299,694 1,520 301,214 


November... 27,211 58,190 37,349 111,993 5,861 31,625 25,606 297,335 1,810 299, 145 
December 21,519 54,761 29,761 97,489 3,035 31,422 24,868 262,350 1,646 263,996 


Total.. 284,854 644,150 382,541 1,130,810 40,714 452,674 299,755 3,284,998 24,444 3,259,442 


1 Semireinforcing furnace. 

2 General purpose furnace (includes High-modulus furnace). 

3 Fast-extrusion furnace. 

* High-abrasion furnace. 

5 Superabrasion furnace. 

* Intermediate-abrasion furnace. 

7 Compiled from reports of a survey firm and producing companies. Figures adjusted to agree with annual 
reports of individual producers. 

8 Includes losses. 


Table 4.—Number and capacity of carbon black plants operated in the United States 


Number of plants 


Total daily capacity 
State County or Parish 1971 1972 (pounds) 
Channel Furnace Channel Furnace 1971 1972 
Aransas s om 1 zo 1 
Carson.............- 1 T e 
Ector.............-- 1 m De E 
Gaines 1 Se 1 cue 
Gray..............- e 1 PP: 1 
Harris m 1 E 1 
Texas Howard. ...........- Hes 2 "s 2 4,697 , 737 5,075,602 
Hutchinson Ge 2 SS 2 
Montgomery......-.- E 1 = 1 
Moore oe 1 a 1 
(Orange. n 1 e" 1 
ER ee LS = d 
Wheeler Sat 1 e 1 
Total Texas 8 12 2 12 4,697 , 737 5,075,602 
Avoyelles........... ci 1 ER 1 
icu Calcasieu ------------ -- 1 — l 
uisiana.......- vangeline =: e 
Kette » 2 KS 2 r 3,575,374 3,870,108 
St. Mary »» 8 es 8 
West Baton Rouge 1 "o 1 
Total Louisiana. E 9 ee 9 r 3,575,874 3,870,108 


See footnote at end of table. 
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Table 4.—Number and capacity of carbon black plants operated in 
the United States—Continued 


Number of plants 


. Total daily capacity 
State County or Parish 1971 1972 (pounds) 
Channel Furnace Channel Furnace 1971 1972 

Alabama Russell =. 1 Kë 1 
Arkansas........ Union__..... ------- x 1 = 1 
awaqa Costa PE 1 zs Ls 
California Kern ^ 2 S 8 
Mojave (District)... .  .. 1 = i 

New Nerieb- . Cen. - 1: 2.574.216 2,465,849 
Lucas =: 1 E 1 
Ohio, (Washington e oe 1 Ga 1 
Oklahoma Kay. geeiert Ex 1 "s 1 
West Virginia... [Mahal r- - 1 — 1 

Total other States. bg 13 De 11 2,374,219 2,465,849 

Total United States 8 84 2 82 r10,647,330 11,411,559 


r Revised. 
Table 5.—Carbon black and the feedstocks used in its production, by State 


Louisiana Texas Other Total 
States ! 
1971 

Carbon black production: 

Total. ej inte oe eon thousand pounds.. 1,078,732 1,326,153 612,250 8,017,185 

Nane thousand dollars 78,169 108,679 45,201 282,049 

Average value cents per pound 7.25 8.19 7.38 7.69 
Natural gas used: 

Total -irese sone os ee million cubic feet. . 25,984 31,987 5,728 63,699 

Valun, m thousand dollars 4, 552 5, 551 1,051 11,154 

Average value cents per thousand cubic feet. 17.52 17.35 18.35 17.51 

Carbon black produced 2 thousand pounds 257,759 42, 855 21,817 322, 431 
Liquid hydrocarbons used: 

RR EE thousand gallons. . 170,864 263,976 112,864 547 , 704 

All! thousand dollars 12,989 21,139 9,469 43,597 

Average value... ...........- cents per gallon. . 1.60 8.01 8.39 7.96 

Carbon black pon ed thousand pounds. . 820,973 1,283,298 590,433 2,694,704 
Carbon black production: 

Ke EE thousand pounds.. 1,077,977 1,425,874 697 ,258 8,201,109 

Value... ous cece sue teas thousand dollars 78,843 117,963 51,555 248,361 

Average value cents per pound 7.31 8.27 7.39 1.16 
Natural gas used:? 

rr ⁵ ⁵ SP ERE million cubic feet. 28 , 563 24,720 5,656 53,939 

Füs. 8 thousand dollars. . 4,721 4,356 1,460 10,587 

Average value. cents per thousand cubic feet. 20.04 17.62 25.81 19.54 

Carbon black produced ___ _ thousand pounds.. 207,575 48 ,219 20,182 270,976 
Liquid hydrocarbons used: 

CCC thousand gallons. . 177,633 271,642 135,478 590,753 

Vue koe cee thousand dollars. . 14,051 22, 572 11,405 48,028 

Average value cents per gallon.. .91 8.18 8.41 8.13 

Carbon black dud P M thousand pounds. . 870,402 1,382,655 671,076 2,930,133 


! Arkansas, California, Kansas, Ohio, Oklahoma, and West Virginia. 
? Includes natural gas used to enrich liquid hydrocarbons. 
š Produced from natural gas used as feedstock. 


Table 6.—Natural gas and liquid hydrocarbons used in manufacturing carbon black 
in the United States and average yield 


1968 1969 1970 1971 1972 


Natural gas used 1212. million cubic feet. 104,973 98,251 85,884 63,699 53,939 
ANIMI yield of carbon black per thousand 
cubic feet... pounds 4.34 4.64 4.44 5.06 5.02 
Average value of natural gas used per thousand 
EE cents 13.71 14. 88 16.45 17.51 19.54 
Liquid hydrocarbons used_____ __ thousand gallons.. 484,404 524,370 523,914 547,704 590,753 
Average yield of carbon black per eee 
unds.. 4.86 4.78 4.87 4.92 4.96 
Average value oí liquid hydrocarbons used per 
gallon_________... ⁰⁰ cents 7.11 7.28 7.85 7.96 8.13 
Number of producers reporting 8 9 9 9 8 
Number of plant 35 98 97 87 34 


1 Includes natural gas used to enrich liquid hydrocarbons. 
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Tble 7.—Sales of carbon black for domestic consumption in the United States, by use 
(Thousand pounds) 


“nange 
Use 1968 1969 1970 1971 1972 from 1971 
(%) 
Ink. ee TOS 8 67,721 13,071 72,824 75,201 82 , 532 +9.74 
!!; 13,435 17.711 14,570 18,698 21, 408 +14.52 
Paper... u us. 8 4,710 5,668 4,527 8,767 4, ,225 +12.15 
Plastics. - ..--------------- 26,863 (1) (1) (1) d. - 
Rubber. .................- 2,445,550 2,616,166 2,486,146 2,678,151 2,953,779 +10.29 
Miscellaneous 2 30, 123 65,327 71,454 77,715 84, 764 +9.07 
Tote. 2,588,402 2,777,949 2,649,521 2,853,527 3, 146, 708 +10.27 


1 Included in “Miscellaneous.” 
2 Chemical, food, and plastics (1969-1972) combined with “Miscellaneous” to avoid disclosing individual 
company confidential data. 


Table 8.—Producers’ stocks of channel-and furnace-type blacks in the United States, 
December 31 


(Thousand pounds) 


Year Channel] Total 
SRF! HMF! GPF! FEF! HAF! SAF! ISAF! Thermal Total 


1968... 29,695 2,900 14,756 20,047 55,590 3,592 41,621 23,074 191,275 32,895 224,170 
1969... 24,478 2,518 20,082 22,254 48,725 4,734 38,712 28,044 189,547 18,478 208,020 
1970... 37,875 2,048 46,980 24,771 64,106 5,666 50,513 42,119 274,028 22,059 296,087 
1971... 38,551 3,158 35,885 27,619 68,798 6,417 42,870 67,987 286,285 9,748 296,028 
1972___ 24,809 (?) 33,351 27,817 83,446 7,487 86,558 17,100 230,018 7, 677 237,695 


1 For explanation, see 88 to table 3. 
2 Included with GPF 


Table 9.— U.S. exports of carbon black, by country 
(Thousand pounds and thousand dollars) 


1970 1971 1972 


Country — — — ere —U—„—ĩↄ œA  p_ >ə——.— 
Quantity Value Quantity Value Quantity Value 
North America: 
Canada.......................-- 21,917 2,195 26,736 2,472 19,735 2,057 
Guatemala 1.186 113 396 42 148 17 
Miese eee ee 2,742 302 2,080 247 1,662 273 
Ra TEE ec 1,766 178 1,295 121 588 52 
Total; ee 27,611 2,788 80,507 2,882 22,088 2,399 
South America: 
Argentinnaeꝛ˖ 1,793 804 3,412 433 1,425 248 
Brazil Cn ronda emis mic 5,343 565 6,423 689 8,553 885 
GGG 8 357 58 433 69 318 54 
Colombia Ee 515 104 529 97 471 77 
Perus; uz u md ee eo 231 25 192 27 250 29 
Venezuelas 695 88 941 100 809 97 
Fee Ee 202 24 188 55 
duoc: 9,136 1,168 12,113 1,439 6,881 899 
d e 
Tu -o l lU uou EL 159 81 81 21 140 43 
Belgium-Luxembourg. ...........- 4,559 409 2,143 233 2,981 278 
Denmark......................- 1,855 278 828 180 954 180 
rf 412 69 27 302 33 
Fralneee . Ge nS 35, 603 8,751 16,514 1,900 13,815 1,558 
Germany, West „33 1,766 6,997 ; 
|j 12,055 1,657 5,894 880 4,212 552 
Netherlands. .................... 13,484 2,047 483,622 5,550 15,998 2,508 
Non. aeneum E 1,052 84 874 
Portugal........................ 509 66 258 89 278 
Ier ee koe ee Se 4,457 587 2,295 274 1,961 261 
Sweden 8,392 838 1,006 89 24 
Switzerland ll 1,271 145 986 93 955 103 
United Kingdom 16,638 3,032 6,416 989 5,525 903 
Yugoslavia. ....................- 147 38 99 26 148 42 


Other: PP 172 45 168 25 71 14 
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Table 9.—U.S. exports of carbon black, by country—Continued 
(Thousand pounds and thousand dollars) 


1970 1971 1972 


Country —  —_VUv- ũ ũZ — P — n  — 
Quantity Value Quantity Value Quantity Value 
Africa: 
Ghana EEN 1,122 100 1,089 100 940 115 
e E Së 631 56 748 67 
South Africa, Republic of. 6,696 646 5,939 600 4,431 424 
Tanzania = = 168 16 51 6 
OMG? ss um. ew ee gene oe Sa 427 94 125 15 56 8 
Re d EE 8,245 840 7,952 787 6,226 620 
Asia: 
India ccce oe seres 1,468 207 912 146 1,988 233 
Indones aaa 38 185 15 5 16 
POR eee ae eee ME 1,457 132 578 50 91 15 
FFT Eege 42 824 88 468 51 
Japan u eee m u lm 9,905 2,596 8,828 2,335 7,996 2,117 
Korea, Republic off 3,481 354 480 95 532 120 
Pakistan.. _-------------------- 8,159 292 209 18 226 18 
Philippines 689 69 637 72 625 59 
South Vietnam 1,368 144 125 88 1,071 93 
Taiwan... m-e2o-ectec 583 109 796 196 748 159 
Thailand 1,406 124 1,050 92 634 58 
UIKGY EG 1,798 160 687 66 100 14 
Other: o eet 1,256 131 760 98 994 109 
KN WEE 27,885 4,398 16,166 3,309 15, 668 3,062 
Oceania: 
Australian cles 6,951 728 6,074 635 8,523 407 
New Zealand. ..................- 2,705 245 2,100 187 1,780 166 
Total: u Ee d EIL 9,656 973 8,174 822 5,303 573 
Grand total................... 192, 636 24,505 163, 246 20,425 111, 328 14,924 
Table 10.—U.S. exports of carbon black in 1972, by month 
(Thousand pounds and thousand dollars) 
Channel Furnace Total 
Month — — P —ͤ2— Z̃—̃ ä — rsr—[ Oo. —  ——. 
Quantity Value Quantity Value Quantity Value 
January-.-.... ʒ 1,561 515 8,914 869 10,475 1,384 
February... . . one cee eda uw nme nue 1,489 598 9,262 880 10,751 1,478 
March... m l... 541 306 6,109 639 6,650 945 
I EUM E Su Ge 944 898 5,827 550 6,771 943 
QY Sao yeas kiss ee Das 1,309 532 9,889 905 11,198 1,487 
IT 802 7,997 789 1,091 
Er 857 407 8,414 775 9,271 1,182 
EE 504 828 6,434 594 6,938 
September. .................. l.l... 1,055 449 11,429 1,041 12,484 1,490 
October- -.-------------------------- 649 9,912 882 10,905 1, 
November... 675 255 7,802 635 8,471 890 
December 1,258 885 7,305 796 8,558 1,631 


Ill! 12,034 5, 569 99,294 9,355 111,828 14,924 
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Table 11.—Carbon black: World production by country 
(Million pounds) 


Country ! 1970 1971 1972 p 
r ⁵³ð»5WA. ³ Ä Add yd eise LC 66 66 
Australia el Su Je os ee ͤ duse kk; . 8 1 116 128 
Belgium. oi œß)yꝙd/½y%ꝓ%yyfyVfſVùr:::::. m’R( um ee, 4 e e4 
Le BEE r 108 126 e 132 
e TEE 170 186 196 
Colombia EE 35 40 45 
det ³ð ee 4 22 83 
(xd EE 828 345 350 
Germany, West. MDC ——————Á—————— 523 578 582 
Hungary. ² ⁵ YꝓVꝓꝓVVN iii.... mp 9 9 e9 
1; Soe Boke lee ee Luce REAL EE e 66 84 e 88 
Indonesias: sl. e a awa susc ß RE Ed ei dia 1 e3 
EE 272 276 e 278 
P MPH" 650 679 751 
Korea, Republic een eerste eege E de 7 16 19 
Werle EE 60 70 74 
Netherlands... 22246 oe ee ee oe 8 190 204 206 
EN, TEE an eee eee ames Š 160 164 e 165 
South Africa, Republic of ¢_.__...----------------------------------- 58 62 66 
LI AE r 89 e 90 e 90 
Sweden EE asi anan es 40 45 50 
RER (2) (2) 2 
United nne. 464 480 e 485 
United States- use lC usu puc sl CLL ulus S RUE ERE De E 2,931 8,017 8,201 
EE EE 16 e 16 e 16 
N A" PEE 30 35 e 35 
1JJõÄĩ˙r %⅛².ö c y y d ⁊è . sassa r 6,380 6,731 7,072 


e Estimate. p Preliminary. r Revised. 

1 In addition to the countries listed, the People’s Republic of China, Norway, Poland, and the U.S. S. R. 
produce carbon black, but available information is inadequate to make reliable estimates of output levels. 

2 Less than 1 million pounds. 
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Cement 


By Brinton C. Brown! 


Portland cement shipments from plants 
in the United States and Puerto Rico 
reached another alltime high of 81,432,000 
tons in 1972, surpassing the 1971 record by 
3%. Mill value rose to $1.65 billion, an in- 
crease of 12%, reflecting a unit increase of 
$1.57 a ton. A record 4.9 million tons of 
cement and clinker were imported for con- 
sumption in the United States and Puerto 
Rico, an increase of 59%. Cement sales 
were again spurred by an unprecedented 
high level of housing construction, particu- 
larly in the South. In Florida, for example, 
building permits increased 55%. 

The cement situation in 1972 was a di- 
chotomy of regional shortages and sur- 
pluses, with transportation costs a barrier 
to the solution of both problems. Imports 
doubled in Florida to alleviate an acute 
shortage, while domestic producers allo- 
cated shipments to customers in that area. 

Although production capacity remained 
unchanged, consumption was rising, costs 
were escalating upward, and prices in- 
creased 8% despite constraints imposed 


under Phase II of the Economic Stabiliza- 
tion Act. Nevertheless, price increases did 
not offset rising costs of labor, fuel, power, 
transportation, and materials. Manufactur- 
ers complained that profits were inade- 
quate to provide capital for reinvestment 
and new plant investment. With the im- 
proved demand for cement some compa- 
nies ameliorated their profit position by 
operating plants at or near capacity. The 
real improvement was from the increased 
volume of cement shipped. Hurricane 
Agnes in June and exceptionally bad 
weather in the fourth quarter curtailed ce- 
ment shipments and prevented sales from 
reaching an even greater record high. 
Curtailed cement production stemming 
from a natural gas shortage impelled 16 
companies to install alternate standby fuel 
systems. Several companies were investing 
in natural gas supplies. Kaiser Cement & 
Gypsum Co. purchased two gas wells and 


1 Mining engineer, Division of Nonmetallic 
Minerals——Mineral Supply. 


Table 1.—Salient cement statistics 
(Thousand short tons and thousand dollars) 


1968 
United States: 
Production 122 75,830 
Shipments from mills 1233 16,30 
Valle u c squa $1,294,533 
Average value per ton 12 $16. 
Stocks Dec. 31 at mills: 13 7,892 
Exports. -------------------------- 177 
Imports for consumption............ 1,370 
Consumption, apparent 777. 77,495 
World: DProdueton ---------------- 568, 065 


1969 1970 1971 1972 
76, 698 74,825 18,824 82,597 
18,63 74,607 80,396 83,336 
$1,354,083 $1,836,255 $1,528,056 $1,724,140 
$17. $17.91 $19.01 $20.69 
7,129 7,574 6,881 „072 
111 159 110 101 
1,821 2,597 8,088 4,911 
80,348 75,970 81, 488 84,994 
598, ,825 629, 645 667, 614 702, 666 


1 Excludes Puerto Rico. 
2 Includes ed 
s Includes 


masonry, and slag cement (1968-1969). Excludes slag cement (1970-1972). 
d cement shipped by domestic producers only. 
4 Value received: f.o.b. mill, excluding cost of containe 


5 Includes portland, masonry (1970-1972), slag coment t (1968-1969). 


6 Quantity shipped plus imports minus exports. 


7 Adjusted to eliminate duplication of imports (clinker and cement) shipped by domestic cement manufac- 


turers. 
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may acquire additional gas wells for its 
Longhorn plant in Texas. Lone Star In- 
dustries, Inc. was undertaking a natural 
gas exploration and development program 
in New Mexico and Texas to assure gas 
supplies for manufacturing cement. Be- 
cause of the shortage of low-sulfur coal 
more companies changed from coal to fuel 
oil. Nevertheless, an impending fuel oil 
shortage had many companies investigating 
the use of low-sulfur coal from western 
States for standby fuel. The cost of all 
fuels was increasing. 

Several plants completed air pollution 
control projects during the year to comply 
with present standards and regulations. 
Most of the plants in the country were 
modernizing and improving the efficiency 
of dust-collecting facilities. Many compa- 
nies were financing pollution control facili- 
ties through tax-exempt bonds and securi- 
ties issued by municipalities and local 
government agencies. Companies will repay 
under a lease arrangement with the local 
governments. These bond issues repre- 
sented an effective means to raise capital 
at relatively low cost for essential, but 
nonproductive, equipment. 

In 1972 four new kilns started operation 
with a combined annual capacity of 1.5 
million tons. But by yearend 13 old kilns 
were permanently removed from service, so 
the production capacity of the industry re- 
mained virtually unchanged. Several new 
plants and many plant expansion and 
modernization programs were in various 
stages of planning and construction. 

In response to the Portland Cement As- 
sociation’s (PCA) request for an industry- 
wide price relief the Price Commission 
held a public hearing in Houston, Tex. on 
October 6. The Commission received infor- 
mation regarding price controls and re- 
lated problems of industry capacity, supply 
shortages, costs, profitability, and capital 
investment in the cement industry. No de- 
cision had been made by yearend. 

The year 1972 marked the first full one 
of experience with a newly developed sys- 
tem of reporting injuries and illnesses 
under the Williams-Steiger Occupational 
Safety and Health Act of 1970. The Ideal 
Cement Co. plant at Portland, Colo. was 
the leader in the PCA safety honor awards 
for 1972, working 3,400 consecutive days 
without a lost-time or disabling injury. 
Universal Atlas Cement Div. of United 
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States Steel Corp. plants at Leeds, Ala., 
and Waco, Tex., also completed more than 
3,000 accident-free days. Members of the 
PCA competition with more than 2,000 
consecutive days without injuries were: 
Hawaiian Cement Corp. at Ewa Beach, 
Oahu; Louisville Cement Co. at Logans- 
port, Ind.; Lone Star Industries at Demo- 
polis, Ala.; and Universal Atlas Cement at 
Hannibal, Mo. The Manitowoc, Wisc., 
plant of Medusa Cement Co. received the 
PCA Twenty-fifth Safety Trophy Reaward 
for 26 accident-free years (not consecu- 
tive). Lone Star Industries plants at Bir- 
mingham, Ala., and New Orleans, La., re- 
ceived the PCA Twenty-first Safety Trophy 
Reaward for 22 years without lost-time 
injuries. 

Legislation and Government Programs. 
—Two Federal laws were enacted that di- 
rectly affect environmental aspects of the 
cement industry. Public Law 92-500, the 
Federal Water Pollution Control Act 
Amendments of 1972, effective October 18, 
extends Federal responsibility from inter- 
state waters to all U.S. waters; calls for 
States to retain primary responsibility but 
provides for Environmental Protection 
Agency (EPA) intervention if States fail to 
act; requires more stringent effluent limits; 
requires the EPA to establish guidelines 
and water quality standards; provides for a 
permit program to replace the 1899 Refuse 
Act permit program; provides for penalties 
up to $50,000 a day and 2 years in prison 
for second offenses; and specifies dozens of 
other key provisions. The $24.5 billion au- 
thorizations contained in the 98-page act 
represent the largest single public works 
program authorization since the enactment 
of the Federal Interstate Highway Pro- 
gram. Pollutant permit activity adminis- 
tered by the Corps of Engineers under the 
1899 Refuse Act was superseded, but the 
Corps’ authority to issue dredge and fill 
permits was continued. 

Public Law 92-574, Environmental Noise 
Control Act of 1972, effective October 27, 
directs the EPA to set and enforce noise 
standards for certain equipment. Provisions 
of the Occupational Safety and Health Act 
were designed to eliminate the possibility 
of hearing loss in three ways: (1) by tak- 
ing the initial step and making a sound 
survey; (2) engineering noise out; and (3) 
using protective devices to reduce noise 
levels. The Occupational Safety and 


CEMENT 


Health Administration (OSHA) conducted 
tests that prove noise levels exceeding 90 
decibels (dba) are potentially harmful. 
Some environmentalists were exerting pres- 
sure on the EPA to set 85 dba as the ac- 
ceptable limit rather than 90 dba. In the 
cement industry, raw and finish-grinding 
mills produce 102-105 dba and diesel trucks 
in quarry operations register 94 dba. 

The PCA in a suit against the EPA 
charged that the new standards established 
for cement plants under provisions of the 
Clean Air Act were promulgated without 
the Administrator's compliance with the 
National] Environmental Policy Act of 
1969. Furthermore, the PCA challenged the 
Administrator on grounds that economic 
costs were not adequately taken into ac- 
count and that the standards unfairly dis- 
criminate against portland cement plants, 
in comparison with standards promulgated 
for powerplants and municipal incinera- 
tors. The PCA charged that the achievabil- 
ity of the standards was not adequately 
demonstrated. The United States Court of 
Appeals for the District of Columbia Cir- 
cuit had not given an opinion by yearend. 
However, the EPA published in the Au- 
gust 25 Federal Register a notice of pro- 
posed rule making issued under the 
authority of the Clean Air Act. Part 60, 
title 40, Code of Federal Regulations was 
proposed to be amended by adding a new 
section, 60.11, dealing with assertedly ex- 
cusable violations regarding emissions dur- 
ing startup, shutdown, and malfunction of 
kilns. 

Under new Treasury Department regula- 
tions a company mixing ammonium nitrate 
fertilizer with fuel oil as needed to blast 
limestone in a quarry is considered an ex- 
plosives manufacturer and a Federal li- 
cense is required. The regulations, part 
181 of title 26 of the Code of Federal Reg- 
ulations define a manufacturer-limited as 
any person engaged in the business of 
manufacturing explosive materials for his 
own use and not for sale or distribution. 
A manufacturer-limited license costs $5 
and a separate fee is required for each 
business location. 

The Federal Trade Commission (FTC) 
docket No. C-2375 alleges that the St. 
Lawrence Cement Co. acquisition of Wyan- 
dotte Cement Inc. violates section 7 of the 
Clayton Act, particularly in view of the 
Holderbank Financiere Glaris S.A. financial 
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interest in St. Lawrence Cement Co. and 
Dundee Cement Co. both marketing in 
the same area. St. Lawrence Cement Co. 
agreed to sell its assets in Wyandotte, 
Mich., effective December 31, 1973. 

In a February decision, the U.S. Court 
of Appeals for the Tenth Circuit upheld 
the FTC order (docket No. 8802) that 
OKC Corp. divest its interest in Jahncke 
Service, Inc., a producer of ready-mix con- 
crete. Missouri Portland Cement Co., in a 
prolonged controversy with the FTC 
(docket No. 8783), entered into a consent 
agreement that calls for divestiture of 
Botsford Ready Mix Co. Lehigh Portland 
Cement Co. entered into a consent agree- 
ment with the FTC in June disposing of 
the company's holdings in ready-mix con- 
crete companies in Florida, Kentucky, and 
Virginia. The Kentucky and Virginia sub- 
sidiaries were sold. By mid-1974 the com- 
pany must decide whether to sell the 
Miami cement plant and keep all 11 ready- 
mixed concrete plants, or keep the cement 
plant and sell six ready-mix plants. 

Environmental  Activities.—During the 
10-year period through 1971, approxi- 
mately $216 million was spent by the ce- 
ment industry in the United States on cap- 
ital equipment for air and water pollution 
control. The EPA estimates that capital 
expenditures during the period 1972 
through 1976 required to bring existing 
plants into full compliance with present 
standards and regulations will be $97 mil- 
lion for air pollution abatement and $25 
million for water pollution control. Addi- 
tional millions of dollars will be expended 
for pollution control facilities installed at 
new plants and plant expansions under 
construction. Pollution control facilities 
comprise 10% to 15% of the capital cost 
of a new plart, or $5.00 to $6.50 a ton of 
annual production capacity. The EPA esti- 
mates the annual costs of operating pollu- 
tion control facilities in the cement indus- 
try will increase from $3 million in 1972 
to $43 million in 1976. This will average 
about 42 to 53 cents a ton of cement pro- 
duced. Members of the industry estimate 
the upper figure to exceed $1.00 a ton. 

‘Many companies petitioned local pollu- 
tion control agencies to operate plants 
under variances from the standards and 
regulations until pollution control facilities 
could be engineered and installed. To 
mention a few, Ideal Cement Co. received 
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variances for the following plants: San 
Juan Bautista, Calif., from the San Benito 
County Air Pollution Hearing Board; Ada, 
Okla., from the Oklahoma Air Pollution 
Control Division; Portland, Colo.; Devils 
Slide, Utah; and Trident, Mont. The Illi- 
nois Pollution Control Board granted a 
variance to Marquette Cement Manufactur- 
ing Co. for its Oglesby, Ill., plant. The Ar- 
izona Air Pollution Control Hearing Board 
granted a l-year extension to Arizona 
Portland Cement Co. to operate its Rillito, 
Ariz., plant under a variance. The Minne- 
sota Pollution Control Agency extended its 
deadline to July 1974 for Universal Atlas 
Cement Division of United States Steel 
Corp. to meet State standards. 

Some companies failing to meet stand- 
ards were cited. The South Carolina Pollu- 
tion. Control Authority issued orders 
against Santee Portland Cement Co. and 
Giant Portland Cement Co., located near 
Holly Hill, S.C. which require the firms to 
meet all State air quality standards by 
March 30, 1974. The Michigan Air Pollu- 
tion Control Commission issued an order 
to the Huron Cement Div. of National 
Gypsum Co. setting forth a compliance 
schedule for elimination of dust emissions 
from kilns at the company’s Alpena, Mich., 
plant. The order was complied with on 
four kilns, but the company determined 
that it was not economical to install collec- 
tors for the remaining 12 kilns where dust 
elimination was required. 

Other companies were defendants in 
legal actions. In a Consent Judgment set- 
tling legal proceedings instituted against 
the American Cement Corp. at its Detroit, 
Mich. plant by the City of Detroit and 
Wayne County the company spent 
$350,000 on pollution control facilities. 
Completion of air pollution abatement 
projects at the General Portland Inc. plant 
in Chattanooga, Tenn., not only alleviated 
legal pressure but the company was recog- 
nized by the Chattanooga-Hamilton County 
Air Pollution Control Board as one of four 
companies that have met 1974 regulations 
2 years ahead of schedule. Legal actions 
against General Portland in Tampa, Fla., 
by the State were settled. When construc- 
tion is completed by mid-1973, the Tampa 
plant should be in compliance with all 
regulations and the litigation instituted by 
the county should be resolved. 

While Nevada Cement Co. and its par- 
ent firm, Centex Corp., Dallas, Tex., have 
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appealed to the Nevada Supreme Court to 
reverse a district court's decision awarding 
$1,865,298 to 85 residents in Fernley, Nev., 
a second suit was filed on March 6, 1972. 
This suit was filed by 9 individuals in the 
District Court of Lyons County purport- 
edly as a class action alleged to include 
some 2,000 persons seeking nearly $43 mil- 
lion. 

In November, Harris County, Tex., as 
plaintiff, brought suit against Ideal Ce- 
ment Co., alleging that at its Galena Park 
cement plant operations, wastes were dis- 
charged into waters of the State of Texas 
in contravention of its waste discharge per- 
mit and of orders, rules, and regulations of 
the Texas Water Quality Board. Repre- 
sentatives of the Midcoastal Sportsmen's 
Club and the National Audubon Society 
filed protests against an application by 
Lone Star Industries Inc. for additional 
permits to dredge oyster shells at several 
new locations in San Antonio Bay. Only 
conditional permits were being issued 
while awaiting results of a study being 
conducted by Texas A&M University in co- 
operation with the Texas Parks and Wild- 
life Department. The study was ordered by 
the Corps of Engineers because of protests 
in past years over possible damage to the 
environment resulting from shell dredging 
in Texas coastal waters. 

Keystone Portland Cement Co. was help- 
ing maintain a regular flow in Monocacy 
Creek by pumping water into it from its 
Bath, Pa., quarry. Sections of the creek in 
Northampton County had been dry and 
the quality of the quarry water is good so 
it posed no danger to aquatic life. Na- 
tional Portland Cement Co. filed a perma- 
nent plan to treat the effluent from the 
wet scrubber system at its Brodhead, Pa., 
plant to assure that water will not harm 
aquatic life in Monocacy Creek. The com- 
pany plans to donate $10,000 to the State 
of Pennsylvania for the improvement of 
streams. 

At its Permanente, Calif. operation Kai- 
ser Cement & Gypsum Corp. granted the 
Santa Clara County Board of Supervisors 
an easement deed guaranteeing preserva- 
tion of Permanente Ridge against quarry- 
ing below the 1500-foot level to maintain 
the scenic backdrop for county residents. 
The company retained a landscape archi- 
tectural firm to develop a program of re- 
vegetation for sections of the quarry in 
which mining was completed. The 5-year 
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program calls for the use of oaks, Califor- 
nia Bay trees, manzanita, and other shrubs, 
trees, and grasses native to the surround- 
ing area. While beautification work is un- 
dertaken by companies in the U.S., 
employees at all levels in the cement 
plants in Russia were expected to contrib- 
ute at least 20 hours annually for planting. 
The Angarsk cement plant received the 
Government’s “Protection of Russia’s Na- 
ture” medal for landscaping the grounds 
with 40,000 trees, 50,000 shrubs, and flow- 
erbeds. Waste heat from the kilns was uti- 
lized in greenhouses to grow vegetables. Ci- 
ments Lafarge's new plant at Port la 
Nouvelle received an award worth F10,000 
from the French Minister of the Environ- 
ment for protection of the landscape and 
dust and noise control. Twelve percent of 
the capital cost of this plant was spent on 
pollution control. 

After conducting waste reclamation tests 
using an idle kiln at Alpha Portland In- 
dustries’ old plant in LaSalle, III., All 
American Environmental Control Corp. 
(AENCO) of Wilmington, Del., purchased 
the idle Lehigh Portland Cement Co. 
Fordwick plant near  Craigsville, Va. 
AENCO proposed to solve the Washington, 
D.C., metropolitan area solid waste dis- 
posal problem by processing at least 500 
tons of refuse a day. In addition to re- 
claiming metallic wastes, AENCO planned 
to start a mushroom growing center using 
constituents of the processed waste as 
compost. Despite public clamor by ecolo- 
gists and environmentalists about solid 
waste disposal, no one in the Nation's 
Capital was willing to supply waste to op- 
erate the plant. Solid wastes from the met- 
ropolitan areas of Baltimore, Md., and 
Richmond, Va., could not be obtained ei- 
ther. 

A court action that could adversely af- 
fect cement sales in the construction sector 
occurred on September 21 when the Cali- 
fornia Supreme Court, in a 6 to 1 decision, 
decreed that State and local governmental 
agencies must file written environmental 
impact statements on applications for pri- 
vate as well as public construction projects 
that may affect the environment under the 
State Environmental Quality Act. The de- 
cision will allow citizens to sue to halt any 
significant private construction project that 
doesn’t have an environmental impact 
study. Acting on the advice of city attor- 
neys, Many communities curtailed or com- 
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pletely stopped the issuance of building 
permits, even for repairs to existing struc- 
tures, pending interpretation of the Court's 
ruling or action by the State Legislature. 
Other States were expected to follow Cali- 
fornia's lead. 

EPA testimony at the Price Commission 
Hearing in Houston, Tex., estimated that 
electrostatic precipitators cost about $1 
million each and fabric bag dust collectors 
cost approximately $600,000 each. Although 
the following lists are not complete they 
give an indication of the millions of dol- 
lars expended or committed by the cement 
industry for air pollution control equip- 
ment and installation. 

Electrostatic precipitators were installed 
or under construction by the following 
companies, with the number in par- 
entheses: Alpha Portland Industries, Inc. 
at Birmingham, Ala. (2), and Jamesville, 
N.Y. (1); Arkansas Cement Corp. at Fore- 
man, Ark. (3); Ash Grove Cement Co. at 
Louisville, Neb. (1); Dundee Cement Co. 
at Dundee, Mich. (4); General Portland 
Inc. at Chattanooga, Tenn. (1), and Fort 
Worth, Tex. (1); Hawaiian Cement Corp. 
at Barber's Point, Hawaii (1); Ideal Ce- 
ment Co. at Knoxville, Tenn. (3), Okay, 
Ark. (2), Portland, Colo. (2), Devils Slide, 
Utah (2), and Trident, Mont. (1); Lone 
Star Industries, Inc. at Birmingham, Ala. 
(1, and New Orleans, La (2); Louisville 
Cement Co. at Bessemer, Pa. (1); Mar- 
quette Cement Manufacturing Co. at Og- 
lesby, Ill. (1); National Cement Co. Div. 
of Mead Corp. at Ragland, Ala. (1); Co- 
lumbia Cement Co. Div., PPG Industries, 
Inc, at Zanesville, Ohio (2); and Santee 
Portland Cement Co. at Holly Hill, S.C. 
(8). 
Glass baghouse dust collectors were in- 
stalled or were under construction at kiln 
operations by the following companies, 
with the number in parentheses: Coplay 
Cement Manufacturing Co. at Egypt, Pa. 
(6); Giant Portland Cement Co. at Har- 
leyville, S.C. (2); Hawaiian Cement Co. at 
Barber's Point, Hawaii (1); Kaiser Cement 
& Gypsum Corp. at Permanente, Calif. 
(2), and Lucerne Valley, Calif. (3); Mar- 
tin Marietta Cement at Buffalo, Iowa (1), 
and Calera, Ala. (2); and Whitehall Ce- 
ment Mfg. Co. at Cementon, Pa., replaced 
an electrostatic precipitator with a glass 
baghouse. 

Air and water pollution control equip- 
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ment was installed or under construction 
by the following companies with dollar 
values in millions, if announced: American 
Cement Corp. at Detroit, Mich. (8.1) ; Col- 
onial Sand and Stone Co. at Kingston, 
N.Y. (2.5); Gifford-Hill & Co. Inc. at Mid- 
lothian, Tex., and Harleyville, S.C. (3.5); 
Kaiser Cement & Gypsum Co. at Waianae, 
Hawaii (0.4); Lehigh Portland Cement Co. 
at Alsen, N.Y. (4.0), and Mason City, Iowa 
(2.0); Louisville Cement Co. at three 
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plants (4.4); Marquette Cement Manufac- 
turing Co. at several plants (6.7); Medusa 
Corp. at Clinchfield, Ga. (3.9); Huron 
Portland Cement Div. of National Gypsum 
Co. at Alpena, Mich. (2.5); OKC Corp. at 
Pryor, Okla., and New Orleans, La.; Uni- 
versal Atlas Cement Div. of United States 
Steel Corp. at Hannibal, Mo., Waco, Tex., 
and Independence, Kans.; and Wyandotte 
Cement, Inc., at its grinding plant in Wy- 
andotte, Mich. (0.75) . 


DOMESTIC PRODUCTION 


PORTLAND CEMENT 


Manufacturers in the United States and 
Puerto Rico produced 77,378,000 tons of 
clinker and imported 1,691,000 tons of for- 
eign clinker to grind an alltime record 
80,744,000 tons of portland cement. Domes- 
tic producers shipped 81,432,000 tons of 
portland cement which included 1,512,000 
tons of imported cement. Stocks increased 
about 600,000 tons. In addition to the im- 
ported cement shipped by domestic manu- 
facturers, 1.6 million tons of portland ce- 
ment was imported and shipped or used 
by others not producing cement in the 
United States and Puerto Rico. 

Production Capacity.—Four new kilns 
were brought into production with a com- 
bined annual capacity of 1.5 million tons, 
and five old kilns were reactivated at four 
plants in 1972. However, 13 old kilns were 
permanently removed from production at 
four plants by yearend and the total an- 
nual production capacity remained vir- 


tually the same as in 1971. 

At yearend 461 kilns were in operation at 
169 plants in 41 States and Puerto Rico 
with an estimated 24-hour-daily clinker 
production capacity of 256,000 tons. An av- 
erage of 31 days downtime was reported 
for kiln maintenance and replacing refrac- 
tory bricks, so based on 334 days of opera- 
tion, the apparent annual clinker produc- 
tion capacity of the industry was 854 
million tons. 

In addition to 169 clinker-producing 
plants, including eight white cement facili- 
ties, six plants operated grinding mills 
only, on imported, purchased, or interplant 
transfers of clinker. Information was not 
collected on grinding capacity, but the 
total in the United States and Puerto Rico 
was estimated to be 94 million tons. 

The following tabulation shows the daily 
clinker production capacities of cement 
plants in the United States and Puerto 
Rico, grouped according to relative size: 


Daily clinker capacity, December 31 


Number Total Percent 
Short tons per 24-hour period of plants ! Kilns ? capacity of total 
capacity 
1971 
Less than 600 6 10 2,671 1.0 
600 to 1,1650______________ EEN 4 98 40,455 15.8 
m ß et Ode DPA 65 170 88,927 84.6 
1,700 to 2,800... -------------------------- 28 95 , 808 21.1 
2,800 to ER EES 11 87 28,784 11.2 
2,800 and over 11 56 41,772 16.3 
vk EE 170 466 256,862 100.0 
1972: 
hh 10 17 4,860 1.9 
600 to 1,150... EE 47 9 40,646 15.9 
1,150 to e EE 60 175 80 ,808 81.5 
1,7 J)) ( eee a s 29 78 55,884 21.6 
2,800 to 2, 800000 9 81 22,646 8.8 
2,800 and over 14 68 52,078 : 20.8 
PFJ!C(ͤĩ§˙Ü¹]Am ³0“-A A s 169 461 256,417 100.0 


1 Includes white-cement-producing facilities. 
2 Total number in operation at plants. 
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Capacity Changes—On March 30th, 
Texas Industries, Inc., started to produce 
clinker from its new fourth kiln at Mid- 
lothian, Tex. The 12-foot by 450-foot wet- 
process kiln increased plant annual capac- 
ity by 301,000 tons to a total of 1.2 million 
tons. Also included in the expansion was a 
12-foot by 33-foot finish-grinding mill 
completed in April. Gifford-Hill Portland 
Cement Co. increased the annual capacity 
of its Midlothian plant to 846,000 tons 
with the addition of a third kiln. The new 
12-foot by 450-foot kiln with an annual ca- 
pacity of 282,000 tons went on stream in 
July. Hawaiian Cement Corp. installed a 
12-foot by 191-foot kiln equipped with a 
suspension preheater and the first modern 
planetary clinker cooler in the United 
States. The $6 million expansion project 
completed in July 1972 near Ewa Beach, 
Oahu, increased annual clinker production 
capacity by 271,000 tons to a total of 
451,000 tons. The original smaller kiln 
may be used for specialty cements. Addi- 
tional grinding capacity was planned. 

In September, Arizona Portland Cement 
Co. started operating a new kiln with a 
suspension preheater, the largest presently 
installed in the U.S., at its Rillito, Ariz., 
plant. The kiln, 15 feet in diameter by 235 
feet long, has a daily production capacity 
of 1,880 tons. One old kiln was shut down 
permanently and the other two older kilns 
were in the process of being modernized, 
particularly in the dust-collecting facilities. 
A new finish-grinding mill was being in- 
stalled. When completed in January 1974, 
the plant will have an annual capacity of 
1.15 million tons compared with 500,000 
tons in 1971 prior to the new construction. 
Included in the $20 million expansion and 
modernization program was a 1000-ton- 
per-hour Hazemag impact crusher; a 30- 
inch, 4.8 mile long belt conveyor totally 
enclosed; an enclosed raw material storage 
area; and a 15.5-foot by 21-foot, 3000-hp 
raw-grinding mill. An expansion to the 
feed end of a kiln at the Martin Marietta 
Corp. plant in Atlanta, Ga., increased an- 
nual capacity by 75,000 tons. 

In addition to the four new kilns be- 
coming operational during the year, five 
old kilns were reactivated. In March, Co- 
play Cement Manufacturing Co. purchased 
the Giant Portland Cement Co. plant at 
Egypt, Pa., that was closed in 1970. The 
Egypt plant is adjacent to the company's 


253 


Coplay plant. Two of the eight kilns with 
a combined annual capacity of 112,000 tons 
were placed into operation by midyear. In- 
stallation of preheaters on kilns at the 
company's Nazareth, Pa., plant increased 
output capacity by 64,000 tons. A kiln shut 
down several years ago at Alsen, N.Y., was 
reactivated by Lehigh Portland Cement 
Co. and increased production capacity by 
2095. Oregon Portland Cement Co. reacti- 
vated the older kiln at its Lime, Oreg. 
plant and installed a new coal mill at its 
operation. Allentown Cement Div. of Na- 
tional Gypsum Co. reactivated an old kiln 
at its Evansville, Pa., plant. 

Puerto Rican Cement Co., Inc. converted 
its white cement facilities at Ponce, P.R., 
to gray cement production at yearend. 

In April, Lone Star Industries, Inc., dis- 
continued kiln operations at its Norfolk, 
Va., plant, but continued to operate grind- 
ing mills on imported clinker. In October, 
Peerles Cement Co. Div. of American Ce- 
ment Corp. suspended manufacturing oper- 
ations at its Brennan Avenue plant in 
Detroit, Mich. Future plans are to 
incorporate the 16-year-old facility into the 
new Detroit plant complex. The company 
also closed the Port Huron, Mich., plant at 
yearend. 

Planned Expansions and New Plants.— 
Twelve plant modernizations and expan- 
sions were under construction and sched- 
uled for completion in 1973. At Oglesby, 
Ill, Marquette Cement Manufacturing Co. 
was replacing eight old kilns shut down in 
December with one kiln that would in- 
crease the annual capacity by 28,000 tons 
to a total of 771,000 tons when completed 
in January 1973. One new 13-foot by 43- 
foot, 4400-hp finish-grinding mill replaced 
12 old mills. In a $15 million project 
Glens Falls Cement Co., Div. of the Flint- 
kote Co. was converting its Glens Falls, 
N.Y., plant from wet to dry process with 
the installation of a 15-foot-diameter by 
235-foot-long kiln equipped with a Miag 
220-foot-high, four-stage counterflow sus- 
pension preheater. The new kiln, expected 
to be operational by July 1973, will increase 
the clinker production capacity by 244,000 
tons to a total of 564,000 tons. 

Giant Portland Cement Co. was install- 
ing a new fifth kiln at Harleyville, S.C., 
that will increase annual capacity by 
280,000 tons to a total of 1,032,000 tons 
when completed in mid-1973. In addition 
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to the 12.5-foot diameter/11.25-foot-diame- 
ter/13-foot-diameter by 425-foot-long wet- 
process kiln, a 10-foot-diameter by 32-foot- 
long raw-grinding mill, and a 12-foot by 
32-foot finish-grinding mill were included 
in the $9 million expansion program. The 
company plans to discontinue operation of 
the oldest kiln. Ideal Cement Co. was con- 
verting the Trident, Mont. plant from dry 
to wet process with the installation of one 
new 12-foot-diameter by 450-foot-long kiln 
to replace four old kilns. When completed 
in April 1973, the annual capacity will be 
increased by 38,000 tons to 329,000 tons. 
Computer controls were included in the 
$12 million expansion project. At Speed, 
Ind., Louisville Cement Co. was replacing 
three old kilns with one new kiln 13 
feet/15 feet in diameter by 500 feet long. 
The clinker production capacity will be in- 
creased by 197,000 tons to a total of 
1,109,000 tons when completed in the first 
quarter of 1973. 

Monarch Cement Co. started construc- 
tion of a new dry process kiln with a pre- 
heater at Humboldt, Kans., to replace 
some old kilns. The 12-foot-diameter by 
165-foot-long kiln with a daily capacity of 
800 tons was scheduled for completion in 
late 1973. A second identical kiln was 
planned for operation in 1975. A new Pre- 
liminator grinding mill was installed dur- 
ing the year. The Phoenix Div. of Ameri- 
can Cement Corp. completed an expansion 
program including a 1500-hp finish-grinding 
mill at Clarkdale, Ariz., that increased 
the annual capacity by 150,000 tons to 
a total of 660,000 tons. At Miami, Fla., 
General Portland, Inc., was modifying two 
kilns 11.5 feet in diameter by 425 feet 
long by replacing sections of the kiln 
shell at the feed end with enlarged shells 
13 feet in diameter by 126 feet long. 
The project, scheduled for completion in 
1973, will increase the annual clinker pro- 
duction capacity by 56,000 tons to a total 
of 483,000. Coplay Cement Manufacturing 
Co. started installation of a glass bag- 
house in order to reactivate six remain- 
ing kilns at its recently purchased Egypt, 
Pa., plant, now an integral part of the 
Coplay plant. When completed by the 
summer of 1973, the annual capacity of 
the new plant complex will be increased 
by 260,000 tons to a total of 1,350,000 tons. 
Lehigh Portland Cement Co. planned to 
reactivate two old kilns at Alsen, N.Y., 
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when construction to meet environmental 
standards is completed in 1973. 

Construction was started on a kiln modi- 
fication project by OKC Corp. at its Pryor, 
Okla. plant that will increase annual ca- 
pacity by 75,000 tons to a total of 451,000 
tons when completed in late 1973. The 
company also started a $15 million expan- 
sion project at its New Orleans, La., plant. 
Annual capacity will be increased by 
357,000 tons to a total of 677,000 tons by 
the addition of a 14-foot/12.5-foot-diameter 
by 460-foot-long kiln and two grinding 
mills, 12 feet by 36 fect, one for raw feed 
and the other for finished cement. Comple- 
tion was scheduled for late 1973. 

San Juan Cement Co. started construc- 
tion to expand its plant in the Barrio Es- 
pinosa area of Dorado near San Juan, P.R. 
The wet process kiln 12 feet/13.5 feet in 
diameter by 471 feet long will increase the 
annual capacity by 282,000 tons to a total 
of 752,000 tons when completed. Equip- 
ment to be installed also includes an 11- 
foot by 38-foot raw-grinding mill and a 
18-foot by 42-foot, 4000-hp finish-grinding 
mill. 

Three new plants were under construc- 
tion or planned for operation in 1074. Gif. 
ford-Hill Portland Cement Co. started con- 
struction of a new $26 million plant at 
Harleyville, S.C. The 15-foot-diameter by 
220-foot-long kiln equipped with a suspen- 
sion preheater will have an annual capac- 
ity of 564,000 tons when completed in 
January 1974. Also scheduled for operation 
in January is a $15 million plant at Co- 
lumbus, Miss, by Texas Industries, Inc. 
Initial capacity will be 376,000 tons, with 
provisions to expand the annual capacity 
to 1.1 million tons. In July 1972 Centex Ce- 
ment Corp. purchased the old plant of Alpha 
Portland Industries, Inc. at LaSalle, Ill. The 
company was installing a 13.5-foot-diameter 
by 190-foot-long kiln equipped with a 
four-stage suspension preheater and an 11- 
foot by 34-foot finish-grinding mill. The 
plant, scheduled for operation in early 
1974, will have an annual capacity of 
376,000 tons. 

Plans for an additional 13 plant mod- 
ernization and expansion program were 
announced. These were in various stages of 
planning and construction, and completion 
was scheduled for 1974 or 1975. Medusa 
Corp. started construction on a $13 mil- 
lion expansion project at Clinchfield, Ga. A 
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15-foot-diameter by 220-foot-long  kiln 
equipped with a suspension preheater hav- 
ing an annual capacity of 560,000 tons will 
be installed along with grinding mills. 
Completion was scheduled for January 
1974. Old kilns with a combined capacity 
of 200,000 tons will be retired, so that the 
annual clinker production capacity will be 
increased by 360,000 tons to a total of 
752,000 tons. Santee Portland Cement Co. 
was expanding its Holly Hill, S.C., plant 
with the addition of a new 18 feet in di- 
ameter by 580 feet long kiln. Also included 
in the $12 million project were an 11-foot 
by 38-foot raw-grinding mill and a 13-foot 
by 46-foot finish-grinding mill. When com- 
pleted in early 1974, the annual capacity 
will be increased by 752,000 tons to a total 
of 1,128,000 tons. The Diamond-Kosmos 
Cement Div. of the Flintkote Co. planned 
a $25 million modernization and expansion 
of its Kosmosdale, Ky., plant for comple- 
tion in mid-1974. The new kiln, with an 
annual capacity of 658,000 tons, will re- 
place four old kilns in operation now and 
six old kilns shut down in 1970. This will 
increase the plant's clinker production ca- 
pacity 50% from the present capacity and 
10% above the 1970 capacity. 

At Portland, Colo., a $25 million expan- 
sion project was under construction for 
Ideal Cement Co. that will double the an- 
nual capacity to 936,000 tons. Equipment 
to be installed includes a 16.5-foot-diame- 
ter by 500-foot-long kiln, wet process, and 
three 11-foot by 34-foot grinding mills, one 
for raw feed and two for finished cement. 
Completion was scheduled for mid-1974. 
Pennsuco Cement and Aggregates, Inc., 
subsidiary of Maule Industries, Inc., com- 
pleted installation of a new 4,000-hp, 13- 
foot by 43-foot finish-grinding mill in No- 
vember 1972 at its plant near Miami, Fla., 
and started operating it on imported 
clinker. A new wet-process kiln will be in- 
stalled to increase annual clinker produc- 
tion capacity from 432,000 tons to 1,222,000 
tons when completed in 1974. The com- 
pany has ordered a 6,300-hp grinding mill 
to be installed early in 1975 that will in- 
crease the grinding capacity from 1,222,000 
tons to 2,162,000 tons. Southwestern Port- 
land Cement Co., subsidiary of Southdown, 
Inc, started construction of new facilities 
at Fairborn, Ohio, to replace the 47-year- 
old plant. The $17 million project includes 
a 15-foot-diameter by 220-foot-long kiln 
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equipped with a suspension preheater. The 
kiln has an annual capacity of 620,000 
tons. When completed in 1974 the com- 
pany expects a 20% increase over present 
production output with a 40% decrease in 
fuel consumption. 

Ash Grove Cement Co. planned to re- 
place five old wet-process kilns built in 
1929 with a new dry-process kiln at its 
plant in Louisville, Neb. When completed 
in late 1974 or early 1975 the annual ca- 
pacity will be increased by 282,000 tons to 
a total of 936,000 tons. Whitehall Cement 
Manufacturing Co. planned to install a 
kiln equipped with a preheater and with 
an annual capacity of 235,000 tons. The $9 
million expansion program, including a 
3,500-hp finish-grinding mill scheduled for 
completion by mid-1975, will increase the 
annual capacity of the Cementon, Pa., 
plant by 45%. 

Puerto Rican Cement Co. was planning 
to construct a $30 million plant near Toa 
Alta, about 15 miles southwest of its San 
Juan plant. This will replace the four 
kilns at the 33-year-old San. Juan facility 
having a combined annual capacity of 
564,000 tons. The near depletion of lime- 
stone reserves at the old plant and the un- 
economic feasibility of meeting the Federal 
Air Pollution control standards by 1975 
were the compelling reasons for the new 
plant. 

Coplay Cement Manufacturing Co. 
planned additional kiln capacity in 1975 at 
its Coplay, Pa., plant. This would bring 
the combined total annual clinker produc- 
tion capacity of the Coplay-Egypt plant 
complex to 1,430,000 tons. Monolith Port- 
land Cement Co. installed a new crusher 
and conveyor belt at its quarry near Te- 
hachipi, Calif., completing the second 
phase of a modernization program. A 15- 
foot /17.5-foot-diameter by 520-foot-long wet- 
process kiln with an annual capacity of 
470,000 tons was scheduled for operation 
in 1974. Five old kilns will be retired and 
a second kiln will double the above capac- 
ity when installed in 1976. Southeastern 
Materials, Inc., planned to build a $28 
million cement plant at the Pennsuco In- 
dustrial Center near Miami, Fla. The dry- 
process kiln equipped with a four-stage 
suspension preheater would have a daily 
capacity of 1,000 tons of clinker. Originally 
scheduled for completion in 1975, construc- 
tion was initially delayed because of the 
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indecision of the Dade County Pollution 
Control Board to issue a permit. Rinker 
Materials Corp. of West Palm Beach, Fla., 
owns a large share of the company. 

Cement Grinding — Facilities.—Clinker- 
grinding facilities were becoming increas- 
ingly important as quasi cement produc- 
tion units. The old Jefferson Avenue plant 
of American Cement Corp. in Detroit, 
Mich., purchased by Detroit Edison Co., 
was sold in June 1972 to Edward C. Levy 
Co. operating under the name Jefferson 
Marine Terminal. Cement will be pro- 
duced by grinding clinker imported from 
Sweden and Canada in early 1973. The 
Norfolk, Va., plant of Lone Star Industries 
became a grinding facility when the kilns 
were shut down in April, and now oper- 
ates on imported clinker. Pennsuco Cement 
and Aggregates, Inc, started grinding im- 
ported clinker in November at its plant 
near Miami, Fla. with a new grinding 
mill rated at 1,800 tons a day. When the 
new kiln is completed in 1974, the com- 
pany plans to install an additional grind- 
ing mill in 1975 with an annual capacity of 
940,000 tons to operate on imported 
clinker. Pesco Cement Co., a subsidiary of 
National Portland Cement Co., planned to 
install an II-foot by 34-foot grinding mill 
at Bradenton's port, Manatee, Fla. The 
new plant, with an annual capacity of 
282,000 tons was expected to be in opera- 
tion by yearend 1973, grinding clinker im- 
ported from Europe. 

River Cement Co. was installing a 13- 
foot by 34-foot, 3,500-hp finish-grinding 
mill with an annual capacity of 178,000 
tons for completion in late 1973. This ad- 
dition will bring the grinding capacity up 
to the clinker production capacity of 
1,128,000 tons at its Festus, Mo., plant. 
Hawaiian Cement Corp. planned to install 
additional grinding facilities at Barber's 
Point, Hawaii to increase the present 
grinding capacity of 185,000 tons to equal 
the clinker production capacity of 450,000 
tons. Capitol Cement Div. of Capitol Ag- 
gregates, Inc., installed a new 12-foot by 
33-foot finish mill at its plant in San An- 
tonio, Tex. Gulf Coast Portland Cement 
Co. was installing an II-foot by 34-foot 
finish mill at its plant in Houston, Tex. 
Completion was scheduled for mid-1973. At 
Bath, Pa. Keystone Portland Cement Co. 
installed a new raw-grinding mill in late 
1972 and converted the old raw mill to 
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finish grinding. Missouri Portland Cement 
Co. was installing a new finish mill at its 
Joppa, Ill, plant. The 13-foot by 32.75- 
foot, 3,000-hp mill was scheduled for opera- 
tion in June 1973. 

Monarch Cement Co. completed installa- 
tion of a new $800,000 Preliminator mill 
at its plant in Humboldt, Kans. Arizona 
Portland Cement Co. was replacing five 
500-hp finish mills with one 14-foot by 24- 
foot, 3,000-hp grinding mill. When com- 
pleted in December 1973, the annual 
grinding capacity of the Rillito, Ariz. plant 
will be 1,128,000 tons. 

In addition to these grinding plants the 
following companies operate grinding facil- 
ities on imported, purchased, or interplant 
transfer of clinker: Wyandotte Cement, 
Inc., at Wyandotte, Mich.; Universal Atlas 
Cement Div. of United States Steel Corp. 
at Milwaukee, Wisc.; Huron Cement Div. 
of National Gypsum Co. at Superior, 
Wisc.; Allentown Cement Div. of National 
Gypsum Co. at West Conshohocken, Pa.; 
and G. & W. H. Corson, Inc., at Plymouth 
Meeting, Pa. 


MASONRY CEMENT 


Shipments of masonry cement again 
reached an alltime high of 3,850,000 tons, 
an increase of 13% over the 1971 record. 
The unit price increased $1.23 a ton to 
$26.52 and the total value increased 19% 
to $102.1 million. By yearend 116 plants 
were manufacturing masonry cement in 
the United States. Four plants produced 
masonry cement exclusively: Riverton Lime 
& Stone Co., Inc., Riverton, Va.; M. J. 
Grove Lime Co. Div. of Flintkote Co., 
Frederick, Md.; Cheney Lime and Cement 
Co., Allgood, Ala.; and Martin Marietta Ce- 
ment, Birmingham, Ala. Riverton reported 
increased sales of colored masonry cement. 
In some States masonry cement was not 
produced because the majority of the ma- 
sons preferred to purchase portland cement 
and add clay or lime for plasticity on the 
job. Masonry cement imports were 103,855 
tons in 1972, nearly double the 1971 total. 


ALUMINOUS CEMENT 


Lone Star Lafarge Co. was constructing a 
$3 million grinding facility to produce cal- 
cium aluminate cement at Norfolk, Va. 
Equipment to be installed includes an 8.5- 
foot by 40-foot grinding mill and a 1,000- 
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ton-per-hour clinker receiving facility. 
Completion was scheduled for the spring 
of 1973. Lone Star Industries, Inc., in a 
joint venture with Ciments Lafarge, S.A., 
of France and Lafarge Organisation, Ltd., 
of England, will import clinker and mar- 
ket the cement under the name "Fondu." 
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The Aluminum Co. of America operates a 
calcium aluminate cement plant at Baux- 
ite, Ark., and Universal Atlas Cement Div. of 
United States Steel Corp. operates a cal- 
cium aluminate refractory cement plant at 
Gary, Ind. 


TRANSPORTATION 


Many companies reduced their market- 
ing area in order to lower transportation 
and distribution costs through selective 
marketing during the President's Phase II 
price freeze. Prior to this, about 20% of 
the cost of cement to the buyer repre- 
sented delivery expense from the mill. Tes- 
timony at the Price Commission hearing 
indicated that transportation costs could be 
as much as 25% of the delivered price. 

Some companies closed cement distribu- 
tion terminals to reduce costs, while others 
were building terminals for the same rea- 
son. Lehigh Portland Cement Co. closed its 
distribution terminal at Jacksonville, Fla., 
and General Portland Inc. was planning 
construction of a terminal adjacent to deep 
water in 1973 at Jacksonville. Lehigh 
opened the former Lone Star Industries 
terminal at Port of Pasco, Wash., in July. 
Ideal Cement Co. permanently discontin- 
ued its distribution facilities at Eugene, 
Oreg. After losing a barge at sea, Atlantic 
Cement Co. sold its terminal in Florida. 
The company added four silos at its Bos- 
ton, Mass., distribution facility, increasing 
storage capacity 30,000 tons. Alpha Port- 
land Industries Inc. sold its terminal in 
Chicago, Ill, to Centex Cement Corp. in 
July. Penn-Dixie Cement Corp. closed ter- 
minals at Memphis, Tenn., Buffalo, N.Y., 
and Minneapolis, Minn., during the year. 
South Dakota Cement Commission had a 
new $700,000 distribution center under 
construction in Sioux Falls, S. Dak. In ad- 
dition to four silos with a total capacity of 
3,760 tons the facility will have sacking 
equipment. Wyandotte Cement, Inc., was 
building a new bulk-storage terminal along 
the waterfront in Buffalo, N.Y. Hawaiian 
Cement Corp. completed a _ bulk-storage 
terminal at Kahului, Maui, with a capacity 
of 2,250 tons. A similar facility was under 
construction at Kawaihae, Hawaii, for com- 
pletion in late 1973. An additional termi- 
nal was planned for the Island of Kauai. 

Kaiser Cement & Gypsum Corp. com- 


pleted a new $345,000 distribution plant at 
Spokane, Wash., near the site of the 1974 
World’s Fair. The company replaced the 
barge Anchorage, which sank late in 1971 
off the coast of Alaska, with a new barge, 
Permanente 272, having a capacity of 6,000 
tons. The vessel, acquired early in 1972 at 
a cost of $1.2 million, transported cement 
between Kaiser’s Pacific Northwest and 
Alaska distribution facilities. The company 
purchased cement in Asia and marketed 
56,000 tons in Australia and 94,000 tons in 
Guam, transporting it in two company- 
owned ships with combined capacity of 
11,000 tons. Jalaprathan Cement Co. (35% 
owned by Kaiser) constructed a new bulk 
terminal on the waterfront in Thailand. 
In May, Kaiser Cement & Gypsum Corp. 
announced plans for construction of a 
$600,000 distribution facility at Cabras Is- 
land, Guam. Storage capacity will be 6,600 
tons. In late spring, Missouri Portland Ce- 
ment Co. received four bulk cement barges 
that were ordered in 1971 for river trans- 
port of cement to distribution terminals. 
A/S Norcem, Norwegian exporter to the 
United States, ordered four new cement 
bulk carriers valued at $25 million. Dun- 
dee Cement Co. was increasing its barge 
fleet from 34 to 44 units. 

The Chicago and North Western Rail- 
road inaugurated a "commoditrain" service 
to determine the economic and operating 
efficiency for the railroad and the custom- 
ers on movement of cement during the 
construction season. The single-commodity 
trains were making five round trips a week 
from two cement producers in Mason City, 
Iowa, to distribution terminals in Burns- 
ville, Minn., carrying more than 45,000 
tons of cement. 

Construction activity in Puerto Rico was 
affected by an island-wide transportation 
strike early in the year. 

Despite costly shipping strikes, Hawaiian 
shipments increased 7%. 
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In the United States, trucks continued to 
haul most of the cement delivered to cus- 
tomers. However, railroads and  barges 
transported most of the cement shipments 
from plants to distribution terminals. 
Trucks hauled 83% of the total cement 
shipments to customers, railroads 16%, and 
the remainder was transported by water. 
Nevertheless, waterborne transportation 
was becoming increasingly more important. 
The cost of shipping by barge was in the 
magnitude of 0.3 cents a ton-mile com- 
pared with 1.5 cents a ton-mile by rail and 
6.0 cents a ton-mile by truck. Plants lo- 
cated adjacent to deep water were able to 
(1) receive raw materials, such as lime- 
stone from Texada Island, Canada, and ar- 
agonite from the Caribbean near the Is- 
land of Bimini; (2) import foreign clinker 
to supplement kiln production, such as at 
plants in Washington and Florida, or re- 
place kiln production, such as at grinding 
plants in Michigan and Virginia; and (3) 
ship cement by barge or boat to domestic 
distribution centers and foreign countries. 
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More than 150 ships were in use 
throughout the world as bulk cement car- 
riers excluding vessels used on rivers or in- 
land waters only, but including ships on 
the Great Lakes. Only a half-dozen ships 
were in the 20,000-ton class or slightly 
larger. About 15 ships had a capacity rang- 
ing ‘between 10,000 to 20,000 tons. In the 
fall of 1972, Ube Industries received the 
Nakaoki Maru No. 2, a 528-foot-long ship 
with a capacity of 20,700 deadweight tons 
(d. w. t.). The vessel had an unloading ca- 
pacity of 2,000 tons an hour. Onada Ce- 
ment Co. ordered a 21,000-ton ship for de- 
livery in August 1973. Although the trend 
is toward larger ships, the cement carriers 
will be much smaller than the 150,000-ton 
ore / bulk / oil vessels now in use. 

In addition to truck, rail, and barge, 
Inland Cement Industries Ltd. in Edmon- 
ton, Canada, shipped cement by air. Bulk 
cement in amounts up to 1914 tons have 
been loaded on L-100 and L-200 Hercules 
cargo aircraft. 


CONSUMPTION AND USES 


Shipments of cement into various States 
are considered to be an index of consump- 
tion. Portland cement consumption 
reached a record high, surpassing the 1971 
record by 3%. Although consumption in- 
creased in 37 States and shipping districts, 
18 had lower consumption. Spurred by an 
unprecedented construction boom, con- 
sumption in Florida increased over 1 mil- 
lion tons. Other States and shipping dis- 
tricts with large increases were: Texas, 
627,000 tons; Georgia, 334,000 tons; New 
York metropolitan area, 271,000 tons; 
North Carolina, 265,000 tons; and western 
New York, 255,000 tons. The following 
States had shipment increases ranging be- 
tween 170,000 and 225,000 tons: Virginia, 
Colorado, Arizona, Louisiana, and Okla- 
homa. Shipment increases exceeded 100,000 
tons in Utah, Mississippi, Nebraska, south- 
ern California, Oregon, and Alabama. The 
greatest decrease in consumption was in Il- 
linois, with a decline of 307,000 tons, 
followed by Missouri, 228,000 tons; north- 
ern California, 181,000 tons; eastern New 
York, 138,000 tons; eastern Pennsylvania, 
136,000 tons; Washington, 125,000 tons; 
and Michigan, 118,000 tons. 


Producers of ready-mix concrete were 
the primary customers for portland ce- 
ment, receiving 64.4% of total shipments. 
Concrete product manufacturers used 
13.8% of the cement to make concrete 
blocks, concrete pipes, precast, prestressed 
concrete, and other concrete products. Di- 
rect shipments to highway contractors 
amounted to 8.4% of the total cement con- 
sumed. Building materials dealers received 
7.8% of the shipments; other contractors 
received 2.8%; Federal, State, and other 
government agencies purchased 0.395; and 
2.595 went for miscellaneous uses. 

New construction activity, accounting for 
1195 of GNP, reached another record high 
in 1972, an increase of 13% over last year's 
record. Both single-unit and multi-unit 
housing construction reached new peaks. 
Nearly three-fourths of the new housing 
units were inside metropolitan areas. The 
South continued to dominate the residen- 
tial boom, and Florida and California were 
the leading States. Commercial construc- 
tion to provide facilities to serve the new 
residential areas advanced 6%. In sharp 
contrast, private nonresidential building 
decreased 3%. Public building construction 
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was down 7%, highways and street con- 
struction decreased 6%, and sewer con- 
struction declined 12%. The value of pub- 
lic construction in constant dollars 
declined for the fourth straight year, and 
industrial construction declined for the 
third successive year. Water supply facili- 
ties construction increased 2%. 

Despite record production and soaring 
imports, there was a shortage of cement in 
Florida and other Southern States, where 
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producers allocated cement to customers. 
Fuel shortage at some plants and curtailed 
cement production resulting from a prolif- 
eration of environmental control regula- 
tions in general coincided with the con- 
struction boom in the Southeast to cause 
the tight supply situation. This was 
heightened by a continued demand shift to 
concrete products due to the rapid price 
increases of lumber and wood products. 


PRICES 


The average mill value 2 of portland ce- 
ment (all types) was $20.31 a ton in 1972, 
an increase of $1.57 a ton. The mill value 
ranged from lows of $16.32 in Puerto Rico 
and $18.76 in Kansas to highs of $26.70 in 
Hawaii and $24.65 in Florida. The average 
mill value for gray cement increased 8% 
to $20.03 a ton. White cement increased 
$3.78 a ton to $45.31. 

Price controls imposed under Phase II of 
the Economic Stabilization Act were of 
great concern to the cement industry be- 
cause market conditions that caused prices 
to remain virtually unchanged for a dec- 
ade had only recently begun to improve. 
However, within the constraints of the 
price contro] program in effect during 
1972, many companies were able to imple- 
ment limited price increases to partially 
offset increased costs. Price increases 
granted to individual companies by the 
Price Commission ranged up to $2.60 a 
ton. But in many instances part or all of 
the increase was ineffective because of com- 
petitive pressures from major cement pro- 
ducers in the market area whose prices 
were held down by the same rule. The 
Price Commission denied a request for in- 
dustry wide price relief, so the PCA ap- 
pealed to President Nixon to reconsider its 
request. In response to this appeal the 
Price Commission held a public hearing in 
Houston, Tex., October 6, 1972, with two 
of the six Commissioners attending. No de- 
cision was made by yearend. 

The Corps of Engineers uses about 5 
million tons of portland cement a year for 
civil works and military construction. Al- 
though the Corps does not purchase ce- 
ment itself, it follows the price trend in 
the bids. However, the bid price is not the 
price quoted by the supplier, but does in- 


dicate the price situation in the industry. 
Examples of 1972 bid prices for a ton of 
cement for civil works were as follows: 
West Virginia $45.00 in March, up 51% 
from November 1971; Alabama $43.80 in 
june, up 74% from March 1971; Georgia 
$40.00 in 'March, up 50% from August 
1970; Montana $36.00 in April, up 25% 
from February 1971; Colorado $32.00 in 
January, up 5% from November 1970; and 
Ohio $28.00 in February, up 9% from Sep- 
tember 1970. Much of the cost escalation 
in the southeast was caused by a regional 
cement shortage, and bid prices anticipated 
higher freight charges on cement shipped 
from sources in other parts of the country. 

According to Engineering News-Record, 
December bulk mill prices ranged from 
$20 a ton in Independence, Kans., to $31.60 
a ton in Waianae, Hawaii, with $27.20 re- 
ported for Demopolis, Ala. All prices were 
subject to cash discounts. Bagged cement 
prices were $4 to $14 a ton higher than 
bulk prices. Base prices for portland ce- 
ment in carload lots f.o.b. were reported 
monthly in Engineering News-Record for 
20 cities in the United States. The Decem- 
ber 1972 average for bulk cement was 
$25.25 a ton compared with $23.94 in De- 
cember 1971. In the 20-city survey, bulk 
prices ranged from a low of $22 a ton in 
Pittsburgh, Pa., to a high of $28.20 a ton 
in Denver, Colo. Masonry cement averaged 
$30.75 a ton in December 1972 and ranged 
from $25.20 a ton in New York City and 
Minneapolis, Minn., to $41 a ton in Cleve- 
land, Ohio. 


? Mill value is the actual value of sales to cus- 
tomers, f.o.b. plant, less all discounts and allow- 
ances, less all freight charges to customer, less all 
freight charges from producing plant to distribution 
terminal, if any; less total cost of operating ter- 


minal, if any; less cost of paper bags and pallets. 
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Consumer Services Administration of the 
Commonwealth of Puerto Rico approved a 
selling price increase from $1.30 to $1.35 a 
bag of cement at the producers’ level on 
December 1, 1972, and another increase of 
5 cents a bag effective December 15. Be- 
cause Puerto Rican Concrete Mixers Asso- 
ciation firms negotiated contracts with cus- 
tomers on the basis of the first increase, 
the Puerto Rican Cement Co. postponed 
the second increase until April 1, 1973. San 
Juan Cement Co. increased the price 5 
cents a bag on August 1, 1972. 

‘Many producers suggest the only solu- 
tion to the problem of pollution control 
expenditures is to increase prices for ce- 
ment so that pollution control costs are 
spread among all who are financially or 
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commercially interested in the utilization 
of the cement. 

Price increases reported by most compa- 
nies were not sufficient to offset rising pro- 
duction costs. Fuel oil, natural gas, and 
low-sulfur coal were all in short supply, so 
fuel costs increased. Power, labor, equip- 
ment, and materials costs also rose. Many 
companies reduced cash discounts and re- 
duced their marketing area to lower distri- 
bution costs. 

Some companies importing cement from 
Canada reported low profit on handling 
this cement compared with profits on ce- 
ment imported from other countries. Cost- 
price escalations in foreign countries were 
also becoming a serious concern. 


FOREIGN TRADE 


Although hydraulic cement exported 
from the United States in 1972 declined 
8% in quantity the value increased 7%. 
Four countries—Canada, Leeward and 
Windward Islands, Netherlands Antilles, 
and Mexico—received 80% of the 100,889 
tons of cement exported to 73 countries. 
Exports were the lowest since 1968. 

Portland cement and clinker imported 
from 22 countries for consumption in the 
United States and Puerto Rico soared to 
another alltime high of 4.9 million tons, 
surpassing the 1971 record by 59%. Im- 
ports were more than triple those of any 
year from 1850 through 1968. The largest 
increase was in Florida, where imports 
nearly doubled to alleviate a cement short- 
age caused by an unprecedented construc- 
tion boom. 

Clinker comprised 34% of the total im- 
ports in 1972 compared with 24% in 1971; 
15% in 1970; and less than 10% each year 
from 1961 through 1969. An increasing 
number of plants were operating entirely 
or partially on imported clinker—two 
plants in Detroit, Mich., one each in Nor- 
folk, Va., Miami, Fla., and Seattle, Wash. 


were among those responsible for increased 
clinker imports during 1972. 

Canada continued to be the leading ex- 
porter, supplying 43% of the imported ce- 
ment and clinker, followed by the Baha- 
mas with 1995; Norway, 1295; the United 
Kingdom, 995; Mexico, 695; and France 
5%. 

On January 1, 1972, the rate of duty on 
white, nonstaining portland cement de- 
creased from 1.5 cents to 1.0 cent per 
hundred-weight including the weight of 
containers, and the rate of duty for other 
hydraulic cement and clinker decreased 
from 0.4 cent per hundred weight to duty 
free. This was the final stage of annual 
rate modifications granted by the United 
States in the Kennedy round of trade ne- 
gotiations concluded on June 30, 1967, 
under the General Agreement on Tariffs 
and Trade (GATT). The statutory import 
duty for countries that do not have most- 
favored-nation status was 8 cents per 
hundred-weight for white, nonstaining 
portland cement and 6 cents a hundred- 
weight for other hydraulic cement and 
clinker. 


WORLD REVIEW 


About 1,600 clinker-producing cement 
plants in 183 countries were in operation, 
with a total annual capacity of 675 million 
tons. In addition, more than 2,400 very 
small cement plants were reported operat- 
ing in many municipalities in the People's 


Republic of China, accounting for about 
40% of the country's estimated 20-million- 
ton capacity. Numerous new cement plants 
were under construction or in various 
stages of planning and financing in many 
countries. Old plants were being modern- 
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ized, expanded, or replaced, not only to 
increase efficiency, but to meet air pollu- 
tion control demands compelled by a 
growing concern in many nations for the 
quality of the environment. Production ca- 
pacity growth was expected to continue. 

The world cement situation continued to 
be a dichotomy of chronic shortage in 
many countries in Europe, Asia, and Latin 
America, while a surplus existed in other 
countries, such as Argentina, Canada, Italy, 
and the Philippines. Production costs were 
increasing in virtually every country. Sharp 
rises in fuel and power costs were reported 
increasing in some countries by 50% or 
more. Wages have increased and transpor- 
tation costs were up. In many countries, 
prices were fixed by government regula- 
tions. 

During 1972, European countries belong- 
ing to the European Cement Association 
(CEMBUREAU) started operating five 
new plants with a combined annual capac- 
ity of 2.2 million tons. In addition, 20 new 
kilns went into operation with a combined 
annual capacity of 8.8 million tons. Nine 
new plants and 14 plant expansions were 
under construction that will increase the 
annual clinker production capacity by 13 
million tons when completed in 1973. 

Abu Dhabi.—Plans were made for con- 
struction of a new cement plant at Al-Ain 
near the mountain of Hafeeth, with an an- 
nual capacity of 220,000 tons. Production 
was scheduled for late 1973. 

Algeria.—Three new cement plants 
under construction with a total capacity of 
2.8 million tons were behind schedule. 
Only the 550,000-ton a year plant at Had- 
jar-Soud near Annaba will be near comple- 
tion by the end of 1973. 

Angola.—Companhia dos Cimentos de 
Angola was expanding the Lobito plant 
from its present annual capacity of 99,000 
tons to 220,000 tons. 

Australia.—Australia Portland Cement 
Ltd. started using natural gas, replacing 
oil and coal at the Geelong plant. 

Austria.—Perlmooser Zementwerke A.G. 
started operating a new kiln at its Rodaun 
plant with an annual capacity of 530,000 
tons. Gmunder Portlandzementfabrik Hans 
Hatschek A.G. was installing a kiln at its 
Gmunden plant with an annual capacity 
increase of 290,000 tons. Completion was 
scheduled for 1973. Schretter and Cie. was 
replacing old kilns with a new kiln. When 
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completed in 1973 the annual capacity will 
be increased by 290,000 tons. ) 
Belgium.—Ciments d'Obourg S.A. was 
installing a new kiln at its Obourg plant 
with a daily capacity of 3,000 tons sched- 
uled for operation in the spring of 1973. 
Brazil—Companhia Cimento Vale do 
Paraiba was installing dry-process equip- 
ment at its cement plant in Pedra do Sino, 
Carandai, Minas Gerais, to increase the an- 
nual capacity by 550,000 tons. Cia. de Ci- 
mento Nacional de Minas (Ciminas), a 
new company formed by international 
investors including ITT and Holderbank, 
was constructing a cement plant at Pedro 
Leopoldo in Minas Gerais with an annual 
Capacity of 1.1 million tons. Cimento To- 
cantins was constructing a plant in the 
Distrito Federal near Brasilia with an ini- 
tial annual capacity of 190,000 tons during 
1972. Plans were made to increase the an- 
nual capacity to 360,000 tons by the end of 
1973. Camargo Correa Industrial was com- 
pleting construction of a plant at Apiai, 
Sáo Paulo, with an annual capacity of 
660,000 tons. Cia. de Cimento Atol was 
constructing a cement plant at Santo An- 
tonia da Barra, Alagoas. Cia. de Cimento 
Itambe was building a plant at Campo 
Largo, Paraná. Cia. Agro Industrial de 
Monte Alegre expected completion of its 
plant with an annual capacity of 100,000 
tons in Monte Alegre, Para, in 1973. Mi- 
neracáo e Cimento Vale do Itajai “Cimen- 
vale" had under construction a plant at 
Brusque, Santa Catarina. In 1972 Cia. de 
Cimento Portland Gaucho started opera- 
tion of its new plant in Municipio de Pin- 
heiro Machado, Rio Grande do Sul, with 
an annual capacity of 238,000 tons. Cia. de 
Cimento Portland Mossoró planned con- 
struction of a plant at Mossoró, Rio 
Grande do Norte, for completion in 1974 
with an annual capacity of 110,000 tons. 
Cia. Ituacu de Calcáreos was construct- 
ing a plant at Ituaqu, Bahia, with an an- 
nual capacity of 120,000 tons. Cia. Na- 
cional de Cimento Portland started 
construction of a plant at Cantagalo, Rio 
de Janeiro, with an annual capacity of 
792,000 tons. Industrias de Cimento Port- 
land Cantagalo was building a plant at 
Macaé, Rio de Janeiro, scheduled for com- 
pletion in 1973 with an annual capacity of 
950,000 tons. Itapetinga Agro-Industrial 
was building two plants with an annual 
capacity of 198,000 tons each at Lajes, Rio 
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Grande do Norte, and at Codó, Maranháo. 
Serrana S.A. de Mineração was constructing 
a plant near Jacupiranga, Sáo Paulo, with 
an annual capacity of 440,000 tons sched- 
uled for operation in 1973. Sociedade de 
Empreedimentos Industrials Commerciais 
et Mineração planned construction of a 
plant at Lagoa Santa Belo Horizonte, 
Minas Gerais, for completion in 1974 with 
an annual capacity of 1.1 million tons. An- 
other plant was in the planning stage for 
Campo Formoso, Bahia. 

Bulgaria.—Reconstruction of equipment 
at the Beli Isvor cement plant near Vratsa 
will increase annual capacity by 130,000 
tons, to 750,000 tons. A new, fifth kiln will 
be installed that will increase capacity an- 
other 350,000 tons to a total of 1.1 million 
tons. 

Cameroon.—The clinker grinding plant 
completed in January 1971 at Bonaberi 
near Douala will have its capacity doubled 
from the present 132,000 tons a year. The 
grinding plant at Figuil in the north, com- 
pleted in November 1971, will increase its 
annual capacity to 50,000 tons. 

Canada.—Ten companies continued to 
operate 24 plants, with a capacity of 14.9 
million tons. Canada Cement Lafarge Ltd. 
was constructing a new plant at Bath, On- 
tario, with a kiln 19 feet by 22 feet in di- 
ameter by 655 long. The plant will have 
an annual capacity of 1.1 million tons 
when completed in 1973, an increase of 
150,000 tons a year. The company plans to 
phase out its 64-year-old Belleville plant 
with a capacity of 770,000 tons by October 
1973. The company also plans to add a 
new kiln, 15 feet by 17.5 feet in diameter 
by 490 feet long, with an annual capacity 
of 500,000 tons, at its St. Constant, Quebec, 
plant. When completed in 1974 the total 
capacity will be 1 million tons. Canada Ce- 
ment Lafarge planned to replace two old 
kilns at its Exshaw, Alberta, plant with a 
new kiln which will increase the capacity 
by 200,000 tons. When completed in 1975 
the total annual capacity will be 700,000 
tons. The company was also modernizing 
its Havelock, New Brunswick, plant and 
will increase the capacity 100,000 tons a 
year. 

Independent Cement Inc. installed a 
fourth kiln during 1972 that increased the 
annual capacity of its Joliette, Quebec 
plant 220,000 tons to a total 880,000 tons. 
St. Lawrence Cement Co., operating the 
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largest suspension preheater kiln in North 
America at Clarkson, Ontario, was install- 
ing the largest grinding mill in the world, 
18 feet in diameter by 72 feet in length. 
Lake Ontario Cement Ltd. will increase 
annual capacity at Picton 850,000 tons by 
the end of 1974. St. Marys Cement Ltd. at 
Bowmanville planned to increase the an- 
nual capacity of its plant 350,000 by year- 
end 1974 with the installation of a kiln 14 
feet by 16 feet in diameter by 480 feet 
long. 

Chile.—Corporación de Fomento de la 
Producción has obtained a majority share 
holding in Cemento Cerro Blanco de Pol- 
paico and Fabrica de Cemento El Melon 
S.A. In December the Soviet Union agreed 
to assist in building a cement plant in the 
south. 

China, People’s Republic of.—The num- 
ber of small cement plants in the prov- 
inces has about doubled since 1960, with 
about 2,400 reportedly operating in 1972. 
The combined output of the plants pro- 
vided more than 40% of the total national 
production. Following is a brief summary 
of small cement plants in some provinces 
or autonomous regions: Fukien—59 plants 
in 48 out of a total of 66 hsien (counties) 
and municipalities with total output ex- 
ceeding 400,000 tons; Yiin-nan—about 
one-third of its counties have small plants; 
Kan-su-77 plants are located in 52% of 
the counties; Honan—more than 100 plants 
were set up mostly by counties; Chiang- 
Hsi—of the 125 plants in the province, 
116 are run by counties and communes; 
Chiang-Su—93 plants in 57 counties and 
municipalities accounted for 5095 of the 
total cement output of the province; 
Shen-hsi—107 plants operated at or above 
county level and more than 200 commune- 
operated plants; Che-Chiang—a large num- 
ber of small plants operated in the majority 
of the counties and 6 coastal regions; 
Hsin-Chiang—more than 50 plants were 
in operation with the output accounting 
for 53% of the total in the region and 
another 30 plants were under construction; 
and Kwang-.tung—129 small plants and 
12 large plants were operating in 91 out 
of 107 counties and municipalities in the 
province. Output of the small plants ac- 
counted for 74% of the total In Nan- 
Hai County, Fo-Shan region (ti chu), 
27 commune-operated kilns with a com- 
bined total annual capacity of 8,000 tons 
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were producing cement in addition to the 
county-operated plants. 

Quality of the small plant cement pro- 
duction was reported at or above grade 
400, which has a compressive strength 
about two-thirds that of type I portland 
cement (ASTM C-150) . 

Colombia.—Cementos del Caribe S. A. 
was installing a new kiln at its Baran- 
quilla plant. When completed in late 1973 
the daily capacity will be increased by 880 
tons a day. 

Costa Rica.—Calhidia S.A., a joint ven- 
ture of Costa Rican and Spanish investors, 
received government approval for the in- 
stallation of the country’s second cement 
plant. Located at Patarrá near San Jose, 
the initial annual capacity will be 132,000 
tons. Completion was scheduled for Octo- 
ber 1975. Construction was started by In- 
dustria Nacional de Cemento S.A. at its 
Cartago plant to convert from a wet-proc- 
ess to dry-process kiln to raise the annual 
production capacity to 450,000 tons by the 
end of 1974. 

Cyprus.—Cyprus Cement Co. Ltd. 
planned to install a new kiln at its Moni 
plant with a daily capacity of 700 tons. 
When completed in the spring of 1975 the 
annual capacity of the plant will be 
350,000 tons. 

Czechoslovakia.—A plant was under con- 
struction in western Slovakia that will 
have an annual capacity of 770,000 tons of 
portland cement and 100,000 tons of white 
and colored cement. 

Dahomey.—Société des Ciments du Da- 
homey operated a clinker-grinding plant at 
Cotonou with an annual capacity of 
200,000 tons. A kiln was under construc- 
tion at Onigbolo near Pobe with an an- 
nual capacity of 300,000 tons. 

Denmark.—Aalborg Portland Cement Co. 
installed a new 22.6 feet in diameter by 
774 feet in length dry kiln at its R¢grdal 
plant, and increased the daily capacity by 
2,500 tons. The clinker cooler comprises 11 
planetary tubes, each 65.6 feet long by 7 
feet in diameter. 

Dubai.— National Cement Co. Ltd. 
planned to start construction of a cement 
plant about 6 miles south of Dubai in 
1973. The plant will have an annual ca- 
pacity of 500,000 tons, the largest in the 
Persian Gulf, when completed in May 
1975. 

Egypt, Arab Republic of.—In October 
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tenders were issued for equipment to ex- 
pand the annual capacity of two cement 
plants at Torah and Alexandria nearly 1 
million tons. In November Soviet Union 
assistance was secured to build two new 
plants with a combined annual capacity 
exceeding 1 million tons at Assyut in 
Upper Egypt and Helwan near Cairo. 
When construction of the four plants is 
completed the country’s total capacity will 
rise to 4.8 million tons. A fifth plant with 
an annual capacity of 600,000 tons was 
planned for construction at Alexandria for 
completion by 1977. 

Finland.—Lojo Kalkverk installed a new 
kiln with an annual capacity of 350,000 
tons at its Virkby plant. 

France.—On June 5, Ciments de Cham- 
Pagnole S.A. started operation of its new 
plant at Rochefort-sur-Nenon (Jura) with 
an annual capacity of 450,000 tons. S.A. 
des Ciments Vicat began operating a new 
kiln with a capacity of 300,000 tons. 

Germany, West.—Breitenburger Port- 
land-Cement-Fabrik had a new kiln under 
construction at its Lágerdorf plant with a 
daily capacity of 3,300 tons. Nordcement 
A.G. scheduled completion of its new l- 
million-ton-a-year Alemannia plant at 
Hover for spring 1973. Bomke and Bleck- 
mann, Dyckerhoff, Heidelberg, Solnhofer, 
and Wittekind each had expansion projects 
under construction with a combined an- 
nual capacity of 3.6 million tons. 

Greece.—Genera] Cement Co. S.A. 
started full production with new kiln facil- 
ities at its Olympos plant in Volos that in- 
creased annual capacity by 850,000 tons to 
a total of 2 million tons. The company an- 
nounced plans for a third plant at 
Méthana, Eastern Pelopónnesus, near the 
Saronic Gulf, with an initial annual capac- 
ity of 1.4 million tons scheduled for 1975. 
Halyps Cement Co. S.A. was constructing a 
new kiln at its Skaramanga plant that will 
increase annual capacity from 460,000 tons 
to 900,000 tons when completed in 1978. 

Hungary.—A cement plant started oper- 
ation at Beremend near Siklos with an an- 
nual capacity of 1 million tons. 

India.—]aipur Udyog Ltd. started oper- 
ating a plant at Beawar, Ajmer district of 
Rajasthan, with an initial capacity of 
290,000 tons a year to be increased to 
580,000 tons in 1973. The Cement Corp. of 
India Ltd. was constructing a plant at 
Kurkunta and had plans for two new 


264 


plants at Bukajan, Assam, and Paonta, Hi- 
machal Pradesh, each with an annual ca- 
pacity of 200,000 tons. A cement plant was 
reported operating in Cherrapunjee, re- 
puted to be one of the wettest places on 
earth. 

Indonesia.—Cibinong Cement Co. will 
install a single dry-process kiln with a sus- 
pension preheater at Cibinong, 30 miles 
south of Jakarta. The $31.5 million plant 
scheduled for completion by yearend 1974 
will have an annual capacity of 550,000 
tons. The company will construct a $3.5 
million power plant to serve the new facil- 
ity. Yuo Ming Co. Ltd. of Hong Kong, in 
a joint venture with P. T. Gunung Ngadeg 
Djaya, plans to build a $20 million cement 
plant in central Java. 

Iraq.—A new plant was planned for con- 
struction at Al Fallujah, about 35 miles 
west of Baghdad, with an annual capacity 
of 200,000 tons. Another plant to be built 
by Polish engineers was scheduled for com- 
pletion in 1974 near Baghdad with an an- 
nual capacity of 84,000 tons. 

Ireland.—Cement Ltd. started operating 
a new kiln at Platin, west of Drogheda, 
with an increased annual capacity of 
400,000 tons. Cement Roadstone Ltd. was 
constructing the country’s third and largest 
cement plant at Platin, which was near 
completion at yearend. 

Israel.—Israel Portland Cement Works 
“Nesher” Ltd., the country’s sole cement 
producer, purchased a third plant at Bet 
Shemesh (halfway between Jerusalem and 
Tel Aviv) that has been closed. The plant 
will be rehabilitated for operation in May 
1973. The company plans to build a 
fourth plant with an annual capacity of 
660,000 tons for operation in 1975. By then 
the annual production capacity will reach 
2.5 million tons. Uri Matissis and Co. 
planned to build a 400,000-ton-a-year plant 
in Mizpe Ramon, Negev, about 30 miles 
south of Beersheba. 
` Italy.—Increased production costs, gov- 
ernment price controls, and a building re- 
cession forced seven small cement plants to 
close. At Guidonia, output of the new 
Union Cementerie Marchino Emiliane e di 
Augusta S.p.A. (UNICEM) new dry-proc- 
ess kiln with a suspension preheater has 
exceeded 4,400 tons of clinker a day with 
fuel consumption averaging 750 Kcal per 
kg of clinker (approximately 500,000 B.t.u. 
a barrel). Cementi Portorecanati S.p.A. 
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started operating its new plant at Castel- 
raimondo, Macerata, with an annual capac- 
ity of 440,000 tons. Cementerie di Sardegna 
S.p.A. was constructing a new plant at Sa- 
matzai, with an annual capacity of 440,000 
tons when completed in 1973, to replace 
its Cagliari plant. Cementerie Calabro-Lu- 
cane S.p.A. had two plants under construc- 
tion at Castrovillari, Cosenza, and Matera. 
When completed in 1973, each plant will 
have an annual capacity of 440,000 tons. 

Japan.—Increased demand and strict 
pollution control regulations forcing the 
closure of some kilns were mostly responsi- 
ble for a cement shortage in the country. 
Ube Industries, Ltd., installed a new dry- 
process kiln, reported to be the world's 
largest, at its Isa plant in Yamaguchi Pre- 
fecture. The kiln, 20.3 feet in diameter by 
410 feet long, has an annual capacity of 
nearly 2 million tons, or approximately 
230 tons an hour. The suspension prehea- 
ter is 258 feet high and comprises two 
lines with four sets of cyclones in each 
line. The clinker cooler is 14.8 feet by 13.8 
feet. A new 200-ton-an-hour vertical grind- 
ing mill was installed for the raw mate- 
rials. Onada Cement Co. Ltd. installed a 
new kiln equipped with a new Reinforced 
Suspension Preheater (RSP) system with a 
daily capacity of 5,500 tons. The company 
planned to install a 3,000-ton-a-day kiln 
with the RSP system at its Ofunato plant. 
Sumitomo Cement Co. Ltd. installed a new 
kiln at its Tochigi plant with an annual 
capacity of 720,000 tons and new facilities 
with a capacity of 1.2 million tons at its 
Ako Nakamizuo plant in  Hyogo-Ken. 
Nihon Cement Co. Ltd. installed a new 
kiln with a capacity of 1.2 million tons at 
its Kamiiso plant in Hokkaido. 

Korea, Republic of.—Tong Yang Cement 
Manufacturing Co. Ltd. planned to more 
than double the capacity of its Samch'ük 
plant in Kang Wón-Do. 

Kuwait —The Kuwait cement factory 
was dedicated on May 15, 1972. The new 
plant has an annual capacity of 330,000 
tons. 

Lebanon.—Romania's Technochin, in a 
joint venture with a group of Lebanese 
investors, plans to build Lebanon's fourth 
cement plant. The plant will have a daily 
capacity of 880 tons and completion is 
scheduled for late 1973. 

Libya.—Libyan Cement Co. started ex- 
panding the capacity of its plant in the 
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Hawari area near Benghazi. The new 
plant, started in 1972 with an annual ca- 
pacity of 220,000 tons, will have an addi- 
tional capacity of 440,000 tons when com- 
pleted in 1974. National Cement Co. had 
under construction an expansion of its 
plant at Homs to increase the annual ca- 
pacity from 110,000 tons to 440,000 tons, 
with completion scheduled for mid 1974. 

Malaysia.—Cement Industries of Malay- 
sia Sdn. Berhad was constructing a plant 
in Perlis with an annual capacity of 
400,000 tons. Production was scheduled for 
October 1974. 

Mexico.—By 1972 all cement companies 
required a minimum of 51% Mexican 
ownership to comply with a 1970 govern- 
ment decree involving Mexicanization of 
basic industries. General Portland Cement 
Co. was negotiating for 49% interest in the 
Tamuin plant owned by Cementos Ana- 
huac del Golfo S.A. The company had a 
contract to purchase cement for delivery in 
the southeastern "United States through 
1974. Cementos Anáhuac was expanding 
combined daily production capacity from 
5,800 to 8,000 tons. Cementos Guadalajara, 
S.A. merged with Cementos California S.A. 
and planned to build a new plant at Cu- 
liacán, Sinaloa, with a daily capacity of 
1,200 tons. Cementos Veracruz S.A. planned 
to increase the annual capacity of its Ori- 
zaba, Veracruz, plant from 275,000 to 
660,000 tons while removing obsolete kilns 
with a combined 100,000-ton capacity. Com- 
pletion was scheduled for late 1974. Cemen- 
tos Atoyac S.A. planned to double the daily 
capacity of its Puebla plant, from 440 to 
880 tons. Cementos de Sinaloa, S.A. was ex- 
panding the daily capacity of its Los Horn- 
illos plant from 440 to 1,320 tons. Cementos 
plant from 440 to 1,320 tons. Cementos 
Apasco S.A. was constructing a new pre- 
heater kiln with a daily capacity of 2,000 
tons at its Apaxco plant. The kiln was 
scheduled for operation in late 1974. 

The following companies completed 
plant expansions in 1972 with the daily ca- 
pacity increases in parentheses: Cementos 
Acapulco at Acapulco (330); Cementos 
Anáhuac at Barrientos (2,000); Cementos 
Chihuahua at Cuidad Juárez (390); Ce- 
mentos Maya at Mérida (550); Cementos 
Mexicanos S.A. at Monterrey (1,300) and 
at Torreón (550); and Cementos La Cruz 
Azul at Lagunas (990). Expansions under 
construction for completion in 1973 were: 
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Cementos Anáhuac at Barrientos (2,200); 
Cementos La Cruz Azul at Cuidad Cruz 
Azul (770); and Cementos Tolteca S.A. at 
Atotonilco (2,200). 

Morocco.—The Moroccan and Algerian 
Governments have signed an agreement for 
the formation of a jointly-owned company 
to build and operate a cement plant at 
Oujda, Morocco, near the Algerian border. 
The annual capacity of the plant will be 1 
million tons. 

Mozambique.—On June 30, 1972, Com- 
panhia de Cementos de Moçambique 
S.A.R.L. inaugurated the third kiln at the 
Nova Maceira plant at Dondo near Beira 
with an added annual capacity of 330,000 
tons, bringing the plant’s total to 506,000 
tons. The fourth kiln was under construc- 
tion at the company’s Matola plant near 
Lourenço Marques with an annual capacity 
of 660,000 tons. Completion was scheduled 
for late 1977. 

Nigeria.—Calabar Cement Co., Ltd. 
plans to increase the annual capacity of its 
plant at Calabar from 110,000 to 330,000 
tons. 

Okinawa.—Ryukyu Cement Co., Ltd. 
planned to increase the annual capacity of 
its plant at Yabu 15% from the present 
450,000 tons; completion is scheduled for 
1973. Niho Cement Co. of Japan acquired 
a 10% interest in Ryukyu Cement Co., 
while Kaiser Cement & Gypsum Corp.’s in- 
terest was reduced to 46%. 

Panama.—Importation of more than a 
million sacks of cement was not enough to 
meet the country’s demand. Cemento At- 
lantico S.A. was installing a new kiln with 
a preheater at its Colon plant that will in- 
crease the annual capacity of the plant 
from 110,000 to 330,000 tons. Completion 
was scheduled for 1974. ö 

Paraguay.— Plans were announced to 
double the capacity of Industria Nacional 
del Cemento's plant at Puerto Vallemi 
from 110,000 to 220,000 tons. 

Peru.—Cementos Lima S.A. replaced 
eight old kilns at its Atacongo plant with 
one kiln equipped with a suspension pre- 
heater. The kiln has a daily capacity of 
2,700 tons, an increase of 900 tons per day. 

Philippines.—Production was only 48% 
of the 6.6 million tons capacity in 1972. 
The Development Bank of the Philippines 
foreclosed on two cement plants. Floro Ce- 
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ment Corp.'s new plant at Lugait, Misamis 
Oriental and Mindanao Portland Cement 
Corp.’s plant at Iligan, Lanao did not op- 
erate during the year. In 1972 Prime 
White Cement Corp. became the first com- 
pany to produce white cement in the Phil- 
ippines. The annual capacity of the new 
plant at Asturias, Cebu was 33,000 tons, 
adequate to meet the country’s demand. 

Poland.—Two new plants were under 
construction at Opole and Kielce, each 
with a daily capacity of 3,500 tons. 

Portugal.—Companhia Cimento Tejo 
was installing two new wet-process kilns at 
its plant at Alhandra that will increase an- 
nual capacity from 858,000 to 1,540,000 tons. 
Completion was scheduled for 1973. Five 
Lille-Cail of Paris, France, has a contract 
to install a dry-process kiln 15 feet in di- 
ameter by 230 feet long with a multicy- 
clone preheater for the new plant of Cia. 
de Cimentos do Norte at Souselas in 
northern Portugal. When completed early 
in 1974 the plant will produce 1,760 tons a 
day of clinker. Cia. Industrial do Cimento 
do Sul was constructing a new plant at 
Loulé in the Faro district. When com- 
pleted in 1973 the annual capacity will be 
330,000 tons. 

Rwanda.—Plans for a cement plant at 
Mibirizi were included in a United Na- 
tions Industrial Development Organization 
(UNIDO) report. Also the People’s Re- 
public of China was reported to have an 
agreement to build a cement plant in the 
Cyangugu area. 

Saudi Arabia.—Arabian Cement Co. was 
doubling the annual capacity of its Jidda 
plant to 660,000 tons. Completion was 
scheduled for mid-1974. The Riyadh plant 
of the Yamama Saudi Cement Co. was 
brought into operation during 1972. 

Senegal.—The capacity of the Société 
Ouest Africaine des Ciments (SOCOCIM) 
plant at Rufisque will be increased by 
100,000 tons to 400,000 tons a year by the 
end of 1973. 

Somalia.—Somalia Cement Co. planned 
to build a plant with an annual capacity 
of 110,000 tons near Berbera with North 
Korean assistance. 

South Africa, Republic of.—Cape Port- 
land Cement Co. Ltd. had under construc- 
tion the company's largest kiln at its De 
Hoek plant. The annual capacity will be 
500,000 tons. 
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Spain.—American Cement Corp. signed 
an agreement to sell its 67% interest in 
Portland de Mallorca, S.A. to Cementos del 
Mar S.A. Cementos del Cantábrico started 
operating its new plant at Aboño, Carreíio 
with an annual capacity of 720,000 tons. 
Cementos Alba S.A. was constructing a 
new plant at Jerez, Cadiz. When completed 
in 1973, the annual capacity will be 
720,000 tons. Portland Valderrivas S.A. had 
a new plant under construction with an 
annual capacity of 880,000 tons when com- 
pleted in 1973. 

Sri Lanka (formerly Ceylon).—Ceylon 
Cement Corp. was installing a second kiln 
at the Puttalan plant to double the an- 
nual capacity to 484,000 tons. When com- 
pleted in 1973 the country's total capacity 
will be 787,000 tons a year. 

Switzerland.—Cementfabrik Holderbank 
planned to start construction in 1973 of a 
new plant at Rekingen, Aargau, with an 
annual capacity of 700,000 tons. Comple- 
tion was scheduled for 1975. Société des 
Chaux et Ciments de la Suise Romande 
planned installation of a new third kiln at 
its Eclépens plant with a daily capacity of 
1,500 tons. The kiln will replace two 
smaller units when completed by mid-1974. 
Bündner Cementwerke A.G. was installing 
a new kiln at its Untervaz plant that was 
expected to be in operation by early 1974. 

Taiwan.—Chia Hsin Cement Corp. was 
doubling the capacity of its Kangshan 
plant, with completion scheduled for early 
1975. Cheng Tai Cement Corp. planned to 
increase the capacity of its Tsoying plant 
in Kaohsiung with the addition of a 1,- 
100-ton-a-day dry-process kiln. 

Thailand.—The country’s cement indus- 
try capacity increased from 3,163,000 tons 
in 1971 to 4,455,000 tons in 1972. Siam Ce- 
ment Co., Ltd. completed the first full 
year of production at its new plant in 
Kaeng Khoi, Saraburi. The plant, with an 
annual capacity of 825,000 tons, increased 
the company's total to 3.1 million tons. 
The company planned to install another 
kiln equipped with a suspension preheater 
and having a daily capacity of 2,500 tons 
at the Kaeng Khoi plant. Siam City Ce- 
ment Co. started production at its new 
plant with an annual capacity of 660,000 
tons in Saraburi, about 129 kilometers 
north of Bangkok. 

Turkey.—Askale Tesis Müdürlugu was 
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operating its new plant at Erzurum with 
an annual capacity of 390,000 tons. The 
following plants were under construction 
with completion scheduled for 1974: Bolu 
Cimento Sanayii A.S. at Bolu with an an- 
nual capacity of 550,000 tons; Góltas Ci- 
mento A.S. at Isparta (620,000 tons); Mar- 
din Cimento at Mardin (580,000 tons); 
and Ünye Cimento at Ünye (620,000 tons). 

United Kingdom.—Rugby Portland Ce- 
ment Co. Ltd. was doubling the annual ca- 
pacity of its plant in Halling, Rochester, 
Kent, from 400,000 to 800,000 tons. The 
company was also doubling the capacity of 
its South Ferriby, Lincolnshire, plant from 
390,000 to 779,000 tons. Both plants were 
scheduled for completion in 1974. Associ- 
ated Portland Cement Manufacturers Ltd. 
closed its plants in Greenhithe, Kent; Har- 
bury, Warwickshire; Dunstable, Bedford- 
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shire; and Stone, Kent. 

Zaire.—Société des Ciments du Zaire 
planned to increase the annual capacity of 
its Lukala plant from 308,000 tons to 
660,000 tons. Cimenterie Nationale was 
constructing a new cement plant at 
Kimpese with an annual capacity of 
330,000 tons. Completion was scheduled for 
May 1974. An abandoned clinker-grinding 
plant at Kisangari with a capacity of 
198,000 tons a year was being rehabilitated 
for operation in early 1973. 

Zambia.—Chilanga Cement Co. Ltd. was 
doubling the capacity of its plant at Ndola 
with the addition of a second dry-process 
kiln equipped with a suspension preheater 
and planetary cooler, having a daily capac- 
ity of 600 tons. When completed in 1973, 
the total annual capacity of the plant will 
be 440,000 tons. 


TECHNOLOGY 


Several cement producers and equipment 
manufacturers consider the optimum-size 
kiln to have a capacity of about 3,300 tons 
a day. Nevertheless, to fully exploit the 
economic advantages of mass production 
some companies were increasing the size of 
new production units incorporating the 
latest technology. For many years most of 
the significant advances in cement produc- 
tion technology were made and tested in 
Europe and Japan and slowly adopted in 
the United States. Recent improvements on 
preheater systems developed in Japan have 
increased kiln output tremendously and 
may be the most significant advance in ce- 
ment technology since the preheater system 
was introduced. 

Shortages of natural gas, fuel oil, and 
low sulfur coal contributed to a sharp in- 
crease in fuel costs for making clinker. 
Fuel costs amounting to $2.65 a ton of 
clinker produced in the U.S. were expected 
to increase and perhaps double in a few 
years. For this reason more companies were 
investigating the economics of short kilns 
equipped with preheaters and, in particu- 
lar, suspension preheaters. Because of the 
more effective heat transfer in the prehea- 
ter system, fuel consumption is greatly re- 
duced in the kiln. In the first 8 months of 
1972, 25% of the new kilns sold in the 
U.S. and Canada were equipped with sus- 
pension preheaters, accounting for 35% of 


the new capacity. A recently installed short 
kiln with a suspension preheater was pro- 
ducing clinker at nearly 1 million B.t.u. a 
ton less than long dry kilns operating 
alongside the new unit. This was about 
one-half the B.t.u. requirements for long 
wet kilns. 

Development of continuous bypass sys- 
tems to remove and control alkali content 
in both traveling grate and suspension 
type preheaters were significant technologi- 
cal advances that made the preheater kiln 
more attractive to companies in the 
United States. More than 450 kilns 
equipped with preheaters were in opera- 
tion throughout the world. In 1972, Ube 
Industries, Ltd., installed a new kiln 20.8 
feet in diameter by 410 feet long equipped 
with a four-stage suspension preheater. 
This was reported to have the world’s 
largest kiln output with a daily capacity of 
5,665 tons. 

Other advantages of suspension prehea- 
ter kilns in addition to lower fuel con- 
sumption are shorter material retention 
time, enabling use of a shorter kiln with a 
smaller diameter; less heat loss by radia- 
tion; and lower capital cost for installa- 
tion. 

Three Japanese firms developed special 
burners to facilitate calcination of raw ma- 
terials in the suspension preheater which 
further increased kiln production capacity 
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by 25% to 50%. Mitsubishi Cement Co., 
Ltd. received patents for calcining equip- 
ment with a fluidized bed called Mitsubi- 
shi Fluidized Calcinator (MFC). This unit 
comprises a separate heat source between 
the kiln and suspension preheater. Heat 
consumption of the whole clinker-produc- 
ing operation including the MFC was 792 
Kcal per kg of clinker, about the same as 
for an ordinary kiln with a suspension 
preheater. Power consumption using the 
MFC increased 0.7 kilowatt hours per ton 
of clinker. Very few kiln upsets occur with 
the use of MFC, thereby enabling a sta- 
bilized operation that increases refractory 
brick life and, as a result, permits continu- 
ous operation for more than ] year with 
increased production capacity attained. 
Using the MEC, old, small kilns can be re- 
modeled to high productivity at a rela- 
tively small construction cost. 

Onada Cement Co., Ltd., and Kawasaki 
Heavy Industries, Ltd., jointly developed a 
two-chamber furnace installed in the sus- 
pension preheater structure that greatly in- 
creased clinker production capacity and 
heat efficiency of a kiln. The system, called 
Reinforced Suspension Preheater (RSP), 
utilizes a swirl burner and a swirl calciner 
to increase the decarbonation rate, which 


is normally 40% in suspension preheaters, 


to 85% to 90%. The swirling raw meal in- 
side the furnace permits rapid heat trans- 
fer. In August 1972, installation of the 
RSP on the No. 3 kiln at the company's 
Tahara plant nearly tripled production ca- 
pacity. Heat consumption for this kiln was 
estimated to be 760 Kcal per kg of clinker 
with very small heat loss. To prevent brick 
problems in large-diameter kilns, the diam- 
eter should be limited to 16 to 18 feet. 
Using the RSP system, this size kiln can 
produce 6,600 to 8,800 tons of clinker a 
day. Long continuous kiln operation is pos- 
sible because of increased refractory brick 
life. Air pollution control problems are 
also reduced. The RSP can be used to in- 
crease capacity of small, old kilns. 
Ishikawajima Harima Heavy Industries 
Co. and Chichibu Cement Co., Ltd., intro- 
duced a flash furnace with special burners 
to facilitate calcination in the suspension 
preheater. A kiln, 12.5 feet in diameter by 
166 feet long, using the new furnace pro- 
duced 2,200 tons a day, about twice the 
amount expected from this size kiln. 


MINERALS YEARBOOK, 1972 


Harbison-Walker Refractories patented 
Trefoils have been in use in numerous 
kilns for manufacturing lime. Only re- 
cently the Trefoil was installed in a 
wet-proces cement plant in Texas and a 
dry-process kiln in Virginia. The Trefoil is 
a supplementary heat exchanger near the 
firing zone of a kiln, built of refractory 
bricks with shapes arranged to divide the 
cross-sectional area of the kiln into three 
equal parts. By dividing the kiln load, 
more load surface is exposed to direct heat 
transfer. A fuel savings of 5% to 15% was 
reported. A slight increase in production 
occurred because of less dust loss. 

To facilitate better heat exchange, one 
company replaced an old chain system in a 
kiln with a new chain system and thereby 
increased the production capacity of the 
kiln 17% while decreasing fuel consump- 
tion 17%. 

Where alkali was not a problem some 
companies were insufflating dust collected 
in electrostatic precipitators. Dust re- 
covered and pumped to the kiln ranged 
from 50 to more than 100 tons per day. 

European-designed impactor crushers 
were becoming more widely accepted in 
the United States, along with the prehea- 
ter kilns. Increased use of preheater kilns 
led to new developments in raw material 
processing. The impactor crusher was ame- 
nable to special design in permitting 
crushing and drying to take place simulta- 
neously utilizing hot exit kiln gases. Raw 
materials with initial moisture content up 
to 25% have been effectively processed. 
Preprocessing in a crusher/dryer may ac- 
count for a 3% to 15% increase in raw 
grinding capacity and power consumption 
reduction by 10% to 1595. An impactor 
crusher with a capacity of 1,000 tons an 
hour was installed recently in a western 
State. Mobile primary crushers were also 
receiving more consideration. 

Roller mills were in competition with 
ball mills and rodmills for grinding raw 
materials. Two Loesche roller mills were in- 
stalled at the Isa plant of the Ube Cement 
Co. along with the largest kiln in the 
world. The four-roller mill utilizes hot 
waste gases from the suspension preheater 
to dry raw materials from 5% moisture to 
0.395. Each vertical mill has the capacity 
to grind 230 tons an hour with 90% of 
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the raw meal passing 200 mesh. The mills 
were driven by 1,500-kw motors each. To 
sweep the mill a fan with a 1,600-hp 
motor delivered 250,000 cubic meters of air 
an hour. Roller mills with a 450-ton-an- 
hour capacity each were being designed for 
raw grinding. Because of the limited reten- 
tion time in ball mills and rodmills, kiln gas 
is not hot enough to dry raw materials with 
initial moisture content exceeding 7%. The 
roller mills dry effectively with kiln exit 
gas material with 10% to 12% moisture 
and material with 25% to 28% moisture 
using an auxiliary heating unit. Depending 
on the diameter of the rolls, feed size up 
to 6 inches can be fed to the roller mill. 
Although the capital cost was about 10% 
to 15% higher than for a ball mill or rod- 
mill and the installation cost was about 
the same, the roller mill takes up less 
space, requires less horsepower, and oper- 
ates much more quietly. 

Lone Star Industries developed a new 
comminution process for minerals known 
as the Snyder process The revolutionary 
new process utilizes pressure chambers and 
a fast valve actuator (less than 15 millise- 
conds) to generate shock phenomena that 
shatter the rock almost instantaneously, 
taking advantage of a mineral char- 
acteristic of the rock, which is weaker in 
tension than in compression. The sonic 
and other shock waves created in the sys- 
tem produce cleavage of the component 
minerals through internal stress at their 
natural grain boundaries. This contrasts 
with the lower efficiency of conventional 
grinding mills that must overcome the 
rock's greater compressive strength. Only a 
prototype installation has been in opera- 
tion, with a capacity of 10 tons an hour. 

A 15.5-foot-diameter by 21-foot-long raw 
mill powered by a 3,000-hp motor was in- 
stalled in Arizona. This was the largest 
diameter-diaphragm ball mill supplied to 
the cement industry by the manufacturer. 

Ball mills continue to be the most im- 
portant finish-grinding mills. The trend to- 
ward larger units persists. Two mills, 16.5 
feet in diameter by 54 feet long, with a 
capacity of 200 tons an hour each, were 
installed by UNICEM at its plant in Gui- 
donia, Italy. These were gearless, variable- 
speed motor-driven ball mills rated at 
6,000 kw. The cement fines were controlled 
by automatic on-line permeabilimeters. 
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The world’s largest ball mill was under 
construction at the St. Lawrence Cement 
Co. plant in Clarkson, Ontario. The 8,700- 
hp gearless motor, with an 18-foot-diame- 
ter by 73-foot-long mill as the rotor, has a 
stator 32 feet in diameter. The mill was 
expected to operate in mid-1973. 

Many European ball mills use classifying 
liners, which are reported to increase 
grinding efficiency from 10% to 25%. The 
segregating liners produce self-segregation 
of the ball charge in the second compart- 
ment so the larger diameter balls grind 
the coarser material. This improved grind- 
ing efficiency decreases the circulating load, 
which in turn increases the separator 
efficiency. High-chromium grinding media 
used with the segregating liners reduce 
wear rate and deformation problems. Sev- 
eral domestic producers ordered the new 
liners for finish-grinding mills. 

Sumitomo Cement Co., Ltd., developed a 
monitoring device for controlling the mill 
feed rate. Operation was based on measur- 
ing the pressure differential of air flow be- 
tween the inlet and outlet of the mill. Po- 
lysius A.G., Neubeckum, West Germany, 
developed a continuous automatic device 
for determining grinding fineness. The ex- 
tremely fine particles of the ground mix- 
ture are scanned by a thin needle. A 
piezoelectric system converts needle 
oscillations into electric currents that are 
proportional to the fineness. The method 
makes it possible to accurately and rapidly 
monitor, control, and adjust the grinding 
operation on the basis of the product fine- 
ness. 

General Portland, Inc. research laborato- 
ries developed an expansive cement that 
does not depend upon sulfo-aluminates to 
control shrinkage in concrete. The com- 
pany claims the product has more uniform 
expansive and stressing properties, works 
better under hot weather conditions, and 
has strengths equal to or better than type 
I cement. Using essentially the same raw 
materials and requiring only minor plant 
modification, the new expansive cement 
was expected to be produced commercially 
by mid-1973. 

Utilizing waste fly ash produced at pow- 
erplants, Dundee Cement Co. introduced 
portland pozzolan (type IP) cement at its 
plants in Clarksville, Mo., and Dundee, 
Mich., and Santee Portland Cement Co. 
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started to intergrind fly ash to produce 
type IP cement at its Holly Hill, S.C., 
plant. The Bureau of Mines conducted 
studies at its Tuscaloosa Metallurgy Re- 
search Laboratory in Alabama to investi- 
gate use for two solid waste materials, fly 
ash and calcium silicofluoride. Research 
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led to the development of a regulated set 
cement comparable to commercial products 
by using limestone, kaolin, fly ash, and cal- 
cium silicofluoride. Strengths equivalent to 
those of commercial cement were achieved 
with the same setting times. A report was 
in preparation. 
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Table 3.—Portland cement shipped by plants in the United States, by type 1 
(Thousand short tons and thousand dollars) 


1971 1972 

Type — ———Ə— [A E 

Quantity Value Average Quantity Value Average 

per ton per ton 

SE use and moderate heat (types 

and Ps 381 1,362 ,997 $18.49 75,452 1,512,214 $20.04 
h-early-strength (type III!) 2.691 54,214 20.15 2, 827 61,508 21.76 
Sulfate- resisting (type vv 545 10,890 19.98 581 11,672 20.09 
„ . Nem 634 13,220 20.85 671 14,626 21.80 
C; ee te ee 414 17,194 41.53 459 20,795 45.31 
Portland-slag and portland pozzolan. . 104 2,068 19.88 438 8,412 19.21 
Expansive.__....-.-..------------- 211 5,354 25.37 177 5,213 29.45 
Miscellaneous 2__...-...------------ 702 14,760 21.08 827 19,341 28.39 
Total or average? 79,005 1,480,696 18.74 81,482 1,653,779 20.31 


Includes Puerto Rico. 
2 Includes type IV, waterproof cements. 
s Data may not add to totals shown because of independent rounding. 
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Table 4.—Cement shipments by destination and origin 1 
(Thousand short tons) 


"— Portland cement ? Masonry cement 
Destination EE 


1971 1972 1971 1972 

Ff!“ 1,158 1.261 100 110 
IE ²ĩ˙⸗imüqü. ¾ ] d vy y ees 64 68 W w 
ATIZO0n8&: L U ce oot See ient ³ AA 1,364 1,544 w w 
ECC ] ùͥVẽ p ̃ 83 57 65 

California, northern--------------------------------------- 8,207 8,026 (4) (4) 

California, southeñ .. 5,328 5,465 (4) (4) 
Colorado: P ———————— E" 1,239 1,425 85 45 
err, Eege Bene tes 834 874 17 16 
Delaware)... pd et eee ss ee s 179 191 8 10 
District of Columbia ꝶ²uuuunununn 169 224 28 21 
Foil ⁰⁰mm km e SLE E. 3,935 5,001 275 877 
S ess Si e t; tial umu 2,172 2,506 218 243 
Hawal 52m ³ mD dence ⁰km eee A CLE M EAD 376 402 11 13 
In Lyr — us 438 414 2 1 
Ino... 3,913 3,606 106 116 
I.... ⁰ ee Diar 86 1.727 1,798 107 115 
EE 1,615 1,601 25 25 
Kansas MM c ͥ ͥ¶ꝓZßdf k v ee ee 983 1,048 20 24 
Kentucky o²Fẃ x 8 1,083 1,125 97 104 
I EE 2,179 2,358 60 73 
I...... DT 2 See ICQ Sul us 228 257 11 13 
Maryland ere 1,404 1,432 105 118 
Massachusetts ?_____._..--------------------------------- 1,847 1,411 47 49 
Michigan’ cm 3,349 8,231 178 179 
Minnesota GE 1,634 1,602 48 52 
Mississippi EEN 789 929 63 72 
z ; p p p Dume 2,026 1,798 86 41 
e d ñ ß 306 242 2 3 
Neff. ͤ ³ĩðL AAA ⁵⁵⁵ 88 839 956 11 13 

N; / ⁰⁰mr eee ss ee 413 402 (4) (4) 
New Han hire oh ee pe ee 181 243 11 13 
Nen mnmDdr TS aS ŠQ 2,184 2,174 78 80 
E, E 50 13 16 
New York, enn 867 729 37 42 
New York, westeererrern 853 1,108 35 58 
New York, metropolitan ?... 2 1,525 1,796 49 45 
North Caroling EE 1,608 1,873 282 269 
North Dakota EE 280 312 6 7 
Ohio -eoor conc decem er aci Oh hee 88 3,373 3,340 207 280 
Oklahoma... s. zL Tu pee ces i eee 8 1,216 1,398 53 64 

Oregón oso acs eet 0: 8 704 806 ($) (4) 
Pennsylvania, eastern 2,206 2,070 64 73 
Pennsylvania, western... nnn 1,189 1,203 79 82 
Puerto- Rico eeh 8 1,938 1,904 ue a 
Rhode ndl... 208 200 5 6 
South Carolina_____ EE ee e dE 879 910 148 166 
South Dakotas 2c oe . oc iL OMNE. SE 322 319 7 7 
Tennessees o usos Krk 1,551 1,608 170 192 
Texas.---------------- EE 6,159 6,786 154 179 
c ⁵² d Deiere 495 652 1 1 
lh é 107 154 6 6 
IAI ·—B—Bhl k. sasam uu b aus 1,887 2,107 199 232 
Washington: EE 1,216 1,091 6 7 
West Ving: se te Sees EE 639 557 33 36 
Ver EE 1,576 1,619 60 65 
EE 167 194 2 2 
Total United States 78,910 82,744 8,322 3 , 782 
Foreign countries s.. 95 64 70 89 
Total shipmentss 79,005 82,808 8,392 8,871 
=—— M———————ÉÁwÜOÜÉÜÉÜÉEÁÀÁÀOÁOÉ. 

ORIGIN 

United sd ⅛ð« ðõß be amas as C: 75,881 77,974 3,340 3,779 
Puerto Nies. sss s 2,001 1,946 ee S= 
Foreign EENEG 1,123 2,888 52 92 
Total shipment 79, 005 82, 808 3,392 3,871 


W Withheld to avoid disclosure of individual company confidential data; included with Foreign countries.“ 

! Includes imported cement shipped by domestic producers (1971-1972) and Canadian cement manufac- 
turers and other importers (1972). 

2 Excludes cement used in the manufacture of prepared masonry cement. 

3 Has no cement producing plants. 

* Less than 14 unit. . . 

5 Direct shipments by producers to foreign countries, U.S. possessions and territories, and also including 
States indicated by symbol W. 

6 Includes cement produced from imported clinker by domestic producers. 

7 Includes imported cement distributed by domestic producers (1971-72), Canadian cement manufacturers 
and other importers (1972). Origin of imports withheld to avoid disclosing individual company confidential data. 
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Table 5.—Clinker capacity and production in the United States, 
by district, as of December 31, 1972 


Active plants 2 pally W Apparent š 
—— Num- capacity number annual Produc- 
Process used ber of (thou- of days capacity tion 4 Percent 
—————— Total kilns sand formain- (thousand (thousand utilized 
Wet Dry short tenance shorttons) short tons) 
tons) 
New York and Maine. 7 8 10 21 17 84 5,621 5,099 90.7 
Eastern Pennsylvania. 4 9 13 46 19 84 6,291 5,773 91.8 
Western Pennsylvania 8 2 5 13 8 88 2,612 2,298 88.0 
Maryland and West 

Virginia 2 2 4 10 8 46 2,550 2,497 97.9 
Ohio 5 3 8 22 9 13 3,170 2,846 89.8 
Michigan............ 7 1 8 29 18 88 5,968 5,488 91.9 
Indiana, Kentucky, 

Wisconsin 8 5 8 19 10 21 8,486 8,281 94.0 
Illinois. $s 3 8 4 85 1,319 1,477 112.0 
Tennesse 6 Sa 6 13 41 1,944 1,7 87.9 
Virginia, North Caro- 

lina, South Carolina_ 8 1 4 11 7 52 2,193 2,069 94.3 
Georgia „ 1 2 3 7 4 50 1,260 1,154 91.6 
Florida.............. 4 ag 4 12 7 13 2,462 2,089 84.8 
Alabama 5 2 7 18 7 21 2,411 2,363 98.0 
Louisiana and 

Mississippi 5 ne 5 18 6 58 1,841 1,585 86.1 
Minnesota, South 

Dakota, Nebraska 3 1 4 13 5 24 1,703 1,542 90.5 
Iowa 8 2 5 19 8 29 2,689 2,458 91.2 
Missouri 5 2 7 12 14 33 4,651 4,317 92.8 

T 3 2 5 15 6 5 2,162 1.907 88.2 
Oklahoma and 

Arkansas 3 2 5 11 8 18 2,777 2, 632 94.8 
Texas 14 4 18 47 24 22 8,232 7,663 98.1 
My omnes Montana, 

Idaho............. 8 1 4 8 8 84 993 952 95.9 
Colorado, Arizona, 

Utah, New Mexico... 3 5 8 18 11 16 8,839 8,080 80.2 
Washin: gton SE 8 1 4 7 4 62 1,211 1,108 91.5 
Oregon and Nevada. - . 2 1 8 7 8 80 1,005 848 84.4 
Northern California 8 2 5 19 10 40 8,248 2,786 85.8 
um California 2 6 8 30 21 34 6,956 6,284 89.6 

Hawaii 1 1 2 8 2 79 571 68.1 
Puerto Rico. ........ 8 ue 8 11 7 89 2,284 1,794 18.5 

Totaloraverage 106 63 169 461 256 81 85,899 77,378 90.6 

1 Includes Puerto Rico. 


2 Includes white cement manufacturing facilities. Lone Star Industries Inc. ceased clinker production at its 
Norfolk, Va., plant in April 1972. 

3 Calculated on individual company data: (866 days, minus average days for maintenance, times the reported 
24 hour capacity.) 

* Includes production reported for plants which added or shut down kilns during the year. 


Table 6.—Raw materials used in producing portland cement in the United States ! 
(Thousand short tons) 


Raw materials 1970 1971 1972 

Cement e 22, 824 23,074 23,799 
Limestone (including oystershell and aragonite (1972) ) 88,230 85,857 90,003 
TI. y 1.669 1.741 2,080 
Clay and Shale EN 11,883 11,808 12,158 
5 %ö;ö»Ü f 8 858 713 759 
GY DRUM - uuo y ¼; ß ate 88 8,491 8,750 4,094 
Sand and sandstone (including silica and quartz). ))) 2,193 2,226 2,774 
Fon m TEE 777 693 889 
Mieelnn ed ........ 1... X dnd 841 479 414 

Total EE 127,211 130,341 136,920 


1 Includes Puerto Rico. 

2 Includes fuller’s earth, diaspore clay, and kaolin. 

s Includes iron ore, pyrite einders, and mill scale. 

4 Includes fluorspar, pumicite, calcium chloride, soda ash, borax, staurolite, fly ash, bauxite, diatomite, air- 
entraining compounds, and grinding aids. 
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Table 7.—Clinker produced and fuel consumed by the portland cement industry 
in the United States by process 1 


Clinker produced Fuel consumed 
Year and process Plants Coal Oil! Natural gas 
active Thousand Percent thousand (thousand (thousand 
during short tons of total short tons) 42-gallon cubic feet) 
year barrels) 
1971: 
Wet- Ee 107 45,015 59.8 4,072 8,155 145,888,568 
Dry: o... caw ores 63 80,216 40.2 8,110 2,599 74,084,672 
Tot... 170 75, 231 100.0 7,182 10,754 219,978 ,285 
1972: 
Wet- oc 2: 2 107 45,846 59.2 4,158 8,898 147,540,429 
Dig. lc 63 81,532 40.8 8,181 8,888 75,810,098 
Total... onere eme 170 77,378 100.0 7,939 12,281 228,350,522 


1 Includes Puerto Rico. 


Table 8.—Clinker produced in the United States, by kind of fuel 1 


Clinker produced Fuel consumed 
Year and fuel Coal Oil Natural gas 


Plants Thousand Percent (thousand (thousand (thousand 
short tons of total short tons) 42-gallon cubic feet) 


barrels) 
1971: 

Coals out esos 40 115,778 21.0 4,026 XX XX 
EH acere 22 uz 16 28,549 11.4 XX 8,626 XX 
Natural gas 45 218,679 24.8 XX XX 111,297,106 
Coal and oil......... 9 4,837 6.4 1,049 95 XX 
Coal and natural gas 25 9,199 12.2 67 XX 36, 605, 834 
Oil and natural gas 23 10,360 13.8 XX 1,468 54,398,714 
Coal, oil, and natural 

E88... E sss 12 7,884 10.4 1,140 570 17,676,581 

Total 29ßf/ . 170 75,231 100. 0 7,182 10,754 219,973, 235 

1972: 

Coa oo ) ess sess 36 214,046 18.2 8,646 XX XX 
Hee 18 29,206 11.9 XX 9,27 XX 
Natural gas 29 212,098 15.6 XX XX 75,474,261 
Coal and oil 11 6,276 8.1 1,257 4 XX 
Coal and natural gas 27 9,585 12.4 1,169 XX 36, 182, 730 
Oil and natural gas 34 17,008 22.0 XX 2,002 90,385,808 
Coal, oil, and natural 

CCC 15 9,164 11.8 1.267 469 21,807,728 

Total 339 170 77,378 100.0 7,389 12,281 223,350, 522 


XX Not applicable. 

t Includes Puerto Rico. 

2 Average consumption of fuel per ton of clinker produced as follows: 1971 —coal, . 25525 ton; oil, 1.009 bar- 
re and natural gas, 5,958 cubic feet. 1972 — coal, .25958 ton; oil, 1.008 barrels; and natural gas, 6,239 cubic 
eet. 

3 Data may not add to totals shown because of independent rounding. 
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Table 9.—Electric energy used at portland cement plants 1 in the United States 2 


by process 
Electrie energy used 
—n——Vy — ə—. Ave 
Generated at Finished electric 
portland cement Purchased Total cement energy used 
Year and process plants roduced r ton 
—ä — — (thousand of cement 
Million Million Million short produced 
Active kilo Active kilo- kilo- Percent tons) (kilowatt- 
plants watt- plants watt- watt- hours) 
hours hours hours 
1971: 
Wet ¿uuu aol se 6 174 106 5,586 5,710 56.9 46 ,088 123.9 
Dry: cases 10 677 6 $3,648 4,320 43.1 30,919 189.7 
Cr 16 851 170 9,179 10,080 100.0 77,007 130.2 
Percent of total elec- 
tric energy used XX 8.5 XX 91.5 100.0 XX XX XX 
1972: 
Wet L Len Eu mE 7 204 104 5,698 65,897 55.9 47,878 123.2 
PH 8 646 67 4,009 4,655 44.1 32, 866 141.6 
Teta! 15 850 171 9,702 10,552 100.0 80,744 130.7 
Percent of total elec- 
trie energy used XX 8.1 XX 91.9 100.0 XX XX XX 


XX Not applicable, 
1 Includes pne ding plants and white cement facilities. 
2 Includes ico. 


Table 10.—Shipments of portland cement from mills in the United States, 
in bulk and in containers, by type of carrier 1 
(Thousand short tons) 


Shipments to ultimate consumer 


Shipments from —Ə — — 
plants to terminal From terminal to From plant to Total 
Year and type of carrier consumer consumer shipments 
In In In In In In 
bulk containers bulk contalners bulk containers 
1971 
Railroadoe 8,487 262 694 28 10,991 668 12,376 
Truck. laeso 8E 952 71 18,021 844 41,187 5,272 65,324 
Barge and boat. 8,429 9 168 Be 1,075 6 1,249 
Unspecified 2ʒũĩ22 Lus Se Ls e 44 12 56 
Total... e TO 17,868 842 18,888 867 53,297 5,958 379,005 
1972: 
Railroad. ............. 9,020 295 835 213 11,126 714 12,888 
Truck. ews 516 60 17,940 848 48,278 5,258 67,319 
Barge and boat 8,426 5 812 = 848 za 1,155 
Unspecified 292: = TN E "S 63 7 70 
Total. 222 co dens 17,962 . 860 19,087 1,061 55,310 5,974 3 81,432 


1 Includes Puerto Rico. 

? Includes cement used at plant. 

3 Bulk shipments were 91.4% (72,180 tons); container (bag) shipments were 8.6% (6,825 tons) for 1971. 
Bulk shipments were 91.4% (74,897 tons); container (bag) shipments were 8.6% (7,035 tons) for 1972. 
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Table 13.—Average mill value in bulk, 
of cement in the United States 1 
(Per short ton) 
Portland Slag Prepared All 


Year cement cement masonry classes of 
cement? cement 


1968.... $16.80 $20.75 $20.48 316.97 
1969 17.04 20.44 21.22 317.18 
1970.... 17.69 W 22.68 17.88 
1971.... 18.74 W 25.28 19.01 
197222 20.31 W 26.52 20.59 


W Withheld to avoid disclosing individual com- 
pany confidential data. 

1 Includes Puerto Rico. 

2 Includes masonry cements made at portland, 
natural, and slag cement plants. 

3 Includes slag cement. 


Table 14.—U.S. exports of hydraulic cement, by country 
(Short tons and thousand dollars) 


1970 1971 1972 
Country — — — Y —— NK — TN sx — P r. 
Quantity Value Quantity Value Quantity Value 

Aüstralia- 2 nomtn cpu LE eu 5,115 716 1,205 60 282 25 
RT a EE 205 83 809 34 168 25 
r 5, 139 192 2,467 96 2,722 181 
Belgium-Luxembourg. ...............- 242 20 917 54 542 28 
Bermuda .--------------------------- 175 19 682 40 293 25 

Brazil. 2 5 te ec acu cuc LU 82 84 42 528 
Canada ll. c... sroxs isuu mas 86,499 2,285 58,152 1,351 57,862 1,729 

ei TEE 583 8 6 1,018 
Se. 996 32 224 6 512 16 
Dominican Republic 276 30 227 40 810 34 
Ecuador----------------------------- 2,468 103 604 87 1,126 53 
Finn... 8 33 22 447 2 6 15 

French West Indies. 14,121 130 7,719 71 76 
Germany, West 458 8 54 112 444 84 
Guatemala- ------------------------- 96 r7 208 26 ot 
Honduras ee See cece 40 9 190 13 357 16 
Indonesia...........................- 444 15 515 26 86 b 
|j aed o v cM 330 21 242 9 483 32 
Jamaica. --------------------------- 696 26 591 r 37 409 24 
JUDA e eee eee ei sma Es 2,279 309 8,704 299 1,360 246 
Leeward and Windward Islands......... 16,461 171 12,709 130 9,669 100 
Meise Ie eee 7,110 866 4,001 855 5,036 316 
Netherlands Antilles 5,441 70 5,935 64 7,970 81 
RT EE 2,115 83 626 24 6 
Norway- couscous e 781 20 633 23 409 20 
Panama 279 114. r 19 r5 100 14 
JC 129 15 124 14 30 1 
Philippines... u L eet 657 80 801 30 174 15 
Saudi Arabia 120 17 271 29 402 38 
PII! 8 362 23 52 12 195 20 
Sweden... free. Usu 22 297 31 136 17 352 26 
Switzerland . . . . en 165 34 453 41 932 72 
CJ ⁵˙.. 8 300 25 486 60 204 9 
Trinidad and Tobago 80 8 25 8 383 16 
Tull! ³ 263 9 169 24 539 15 
United Kingdom 378 14 249 22 431 28 
Venezuela... 239 20 285 15 175 19 
Yugoslavia___ l... . l.l. -- Se, 125 27 29 15 
(0, 0,1; Mc 3,266 219 2,778 143 4,607 282 
Total; c zo ee oe akin a 159 ,271 5,211 7109,566 r 3, 463 100, 889 3,712 

r Revised. 
Table 15.— U.S. imports for consumption of cement 
(Thousand short tons and thousand dollars) 
Roman, portland, 
and other Hydraulic cement White nonstaining 
Year hydraulic cement clinker portiand cement Total 
Quantity Value Quantity Value Quantity Value Quantity Value 

KL EEN 2,150 28 ,596 402 4,320 45 1,259 2,597 84,176 
1971: 88 r 2,827 35,681 r 728 r 7,610 83 1,057 r 8,088 44,348 
1972. eee 3,192 51,115 1,691 19,672 28 970 4,911 71,757 
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Table 16.—U.S. imports for consumption 
of hydraulic and clinker cement, by country 
(Thousand short tons and thousand dollars) 


1971 1972 
Country — — —P_o|.T 
Quantity Value Quantity Value 
Bahamas 774 12, 123 955 15,762 
Belgium- 

Luxembourg 21 714 18 670 
Canada 1,560 20, 610 2,100 30,433 
Colombia Ge ES 18 200 
Denmark...... 8 215 21 386 
France r 12 r 494 233 2,888 
Germany 

East. Se "S (1) 6 
West...... r6 r 563 5 464 
Honduras Sg RN 20 399 
Italy xim mc (1) 11 
Japan......... 20 244 (1) 15 
Mexico. ....... 151 1,859 290 3,587 
Norway 436 6,093 601 8,488 
Panama ws Se (1) 4 
Peru Bue em 4 62 
Spain 3 94 144 2,001 
Sweden r 17 r 223 88 860 
Taiwan........ Sei Se (1) 1 
Turkey SÉ a 25 295 
United 

Kingdom 55 770 428 5,475 
Venezuela 5 55 8 111 
Yugoslavia... ... 20 291 8 139 
Total. 78,088 44,348 4,911 71,757 

r Revised. 


1 Less than Le unit. 
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Table 17.—U.S. imports for consumption of hydraulic and clinker cement, 
by customs district and country 
(Thousand short tons and thousand dollars) 


Customs district 
and country 


Anchorage: 


Boston: 
Belgium-Luxembourg. .. 


Bridgeport: Norway........ 
Buffalo: Canada 


Charleston: 


1971 1972 
Quan- Value Quan- Value 
tity tity 
24 471 7 1,183 
DI 2 () 2 
24 1473 57 1,185 
Q) (2) 2 24 
zr -- 0) OI 
20 419 OI 
20 7419 (1) 1 
16 227 m zx 
437 75,068 500 6,919 
115 1,442 m "t 
H ZS 219 2,503 
115 1,442 219 2,503 

2s is 44 704 

M -- 5 209 

m i 49 913 


See footnotes at end of table. 


3,081 
1,189 
360 
209 
4,839 
499 
148 
914 
1,062 
64 


13 
13 


1971 1972 
Customs district — — — 
and country Quan- Value Quan- Value 
tity tity 
Detroit: 
Canada 300 2,836 300 
Sil C oo s 86 
Sweden > es 38 
Turkey c CS 14 
Total_.__. ee 300 2,836 438 
Duluth: Canada OI 14 a 
El Paso: Mexico 7 165 26 
Galveston: 
Denmark.............. S Lu 12 
Germany, West (1) de 
United Kingdom 7 227 54 
Total. __. 7 232 66 
Great Falls: Canada 2 49 3 
Honolulu: 
Denmark OI (1) 8 
Japan.---------------- 16 148 1 
Total 16 148 1 
Houston 
Germany, West (1) 12 ze 
United Kingdom M bye 48 
Total... u u az: (1) 12 48 
Laredo: Mexico. ........... (1) 11 0) 
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Table 17.—U.S. imports for consumption of hydraulic and clinker cement, 
by customs district and country—Continued 
(Thousand short tons and thousand dollars) 


1971 1972 1971 1972 
Customs district — h ſ Customs district ———— — — 
and country Quan- Value Quan- Value Value and country Quan- Value Quan- Value 
tity tity tity tity 
Los Angeles: Philadelphia: 

Germany, West (1) 14 ()) Canada ss $ 40 540 

Pl 1 17 € as Germany: 
R (1) 1 zš a EAA... "- -- Di 6 
Taiwan - -- ) 1 West... 8 6 515 5 454 
United Kingdom 2 55 1 52 BEE XS ie 21 174 
nited Kingdom () 4 ES Is 

Totals ccm 3 87 1 63 Yugoslavia. ........... 3 115 3 139 

BE gy, WE 634 69 1,313 
Miami: Portland, Maine: Canada 8 196 821 
Bahamas 319 4,798 257 4,147 
F 1 22 1 27 Portland, Oreg 
S e me 55 644 C FFC 2 PE e 
Honduras — = 3 87 Japan O) 1 8 = 
Mexico 28 376 67 837 United Kingdom (1) 12 PE M 
Norway........--.---. DE in 139 1,389 
CCC c KA 4 02  Á .. Total. (1) r15 me ES 
Turkey E 11 86 ee Canada 17 329 te EN 
United Kingdom 34 289 105 1,474 = 
St. Albans: 

Total. 382 75,483 642 8,753 Canada 85 1,862 112 2,639 
Milwaukee: Canada V 71 83 United Kingdom (1) (1) we Sa 
Mobile: United Kingdom.... d) 2 E ES 

Total E 85 1,862 112 2,639 
New Orleans San Juan 
Span 3 92 we as Belgium- Luxembourg 18 648 13 538 
United Kingdom z = 1 31 lombia.............. S = 18 200 
Denmark 5 179 5 183 
Tote 3 r92 1 31 France 1) 18 æ) 18 
L LSS Germany, West (1) 12 IN MA 
Honduras MR E 3 41 
New York City Japan 3 71 M ae 
Canada 2 20 ae zh Spain =š Si 13 216 
Denmark 3 36 ses ws Venezuela. ............ 5 55 8 111 
Franee () 3 E =S 
Norway--------------- Set 5, Set 42 7,099 o 31 7983 60 1,307 
Sweden............... 117 7223 = -- Savannah: 
Yugoslavia. ........... 17 176 Se am France 1 22 z IE 
Germany, West (1) 5 PE CS 
Pot... r 459 16,325 462 7,099 United Kingdom (1) 6 Si ES 
Total. 1 733 z a 
Norfolk 
Bahamas 134 2, 063 172 3, 164 Seattle 
Franc ril 1451 230 2,848 Canada 291 3,286 361 4,533 
UE zr -- 0) 11 Japan 5 uc is 
Spall eT — € Ge 19 213 United Kingdom 1 40 ()) 9 
United Kingdom 7 86 ss SE 
EE 292 r3,331 361 4,542 
Total r 152 72,600 421 6,234 
Tampa: 
Bahamas 321 5,264 526 8,451 
Ogdensburg Belgium- Luxembourg 4 105 
Canada 226 3,917 298 5, 220 a nada ee * 97 1,265 
Mexico 1) 1 z2 pr Denmark i s 4 55 
Panama..............- Se == AN 4 Honduras 2. ee 14 271 
Mexico._._..-.-------- 116 1,306 197 2,242 
otal. .------------- 226 13,918 298 5,224 
Pembina: Canada 33 697 9 1,981 Total. (€ 439 6,614 842 12,389 
Wilmington, N.C.: 
United Kingdom 4 49 T XN 
Grand total r3,088 44,348 4,911 71,757 
r Revised. 


1 Less than 1⁄4 unit. 
? Revised to none. 
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Table 19.—Hydraulic Cement: World production by country 


(Thousand short tons) 1 


Country 1970 1971 1972 p 
North America: 
ET EE 919 917 1,087 
Canada (sold or used by porodueerg). 7,945 9,066 10,010 
Costa Ne... y 206 235 288 
%%/;éö⁵¹.ʒ «qꝓ . d eee 6mm 88 818 e 830 « 880 
Dominican Republic_-__.-.......--...---------------------------- 543 657 746 
(MRT e . 180 205 240 
Guatemala. Cu L sp ⁵ð ee eet 8 247 250 291 
III cle ete ke ese d eae A ee 68 79 89 
Honduras. Ee 168 179 214 
Ff; d / d ES 487 467 460 
Menn... 8 7,915 8,115 9,482 
Neg. porq el ote Rein tiiu d Ru Eu ia te mis dre ME cau 140 128 180 
C;õöê—OeAAu ] ]] yd 0 269 310 325 
Trinidad and Tobago- - ---------.------------------------------- 299 282 816 
United States (including Puerto Rieo). 74,619 81,223 83,697 
South America: i 
ntina. TZ Eeer 5,228 6,099 6,002 
Bolivia EE 128 141 166 
Eege Ss eee ec eee sus ð dE 9,923 10,806 12, 545 
iii.... ⁰yd Be oes 2,250 1,50 1,548 
Sen 3,082 8,139 8,188 
EcuüsdoP:-.22:22222-290950259 0 05 8 Dc deed leet 365 407 885 
Paraguay L ¿s onis e eee auc aee aa uu Eu el eee 97 67 T9 
FI! EE 1,248 1,595 1,793 
ie,; ⁰mm . 8 549 504 513 
Venezuela w— ĩðſſ (KZX0] ĩ-•¼ a u ee ee. 2,921 3,086 8,287 
Europe 
Albania JJ... AA IPSUM RUNS os 400 400 400 
RT e WEE 5,298 6,053 6,994 
Belgiüm- -sicas tesa sea aeaea ( 8 7,417 7,640 7,819 
EIERE est eee e ACC LS 4,043 4,273 4,312 
Czechoslovakia. ccs ß ee Ee eee scan eee 8,159 8,770 , 863 
(RE d EE 2,870 3,013 e 3,030 
TT WEE 2,066 1,996 2,187 
e eee EE 81,978 81,910 33 ,387 
Germany, East... ] ]:] ũ . AA Sees dup ute ee 8. 804 9,840 e 9,870 
Gern, EE 42,246 45,209 47,559 
7//nnn............kk.k˖;slðv S S E ,9 6,106 6,614 
liis EMT —Ó M (Ó 8,055 2,989 8,267 
( ³oWA.. ⁵ ⁵ d i se LIE 94 110 143 
Finn. gĩ T 947 1,657 e 1,650 
3233) 8 36,460 85,046 36,879 
EEN EE 27 289 341 
Nr; e ss 4,222 4,459 4,435 
N ³ hee ete JJ ee eine eee 2,876 8,000 2,919 
Poland- -zes e ⅛˙¼ͤ-ͤdĩͤ... ue ⁊ð d mum cL EM xy i UE E 13,426 14,420 15,417 
EE Eed D vaL DE Cun e EE 2,571 , 109 8,081 
e . . . cope Ree Ede 8,958 9,395 10,154 
Spain (including Canary Islands)... ..............................- 18,411 18,732 21,429 
Sweden ee EE EE 4,490 4,217 4,114 
SS rr eee eo sce a 8 5,288 5,154 6,297 
S S EE 104,998 110,557 114,684 
United ler EE 18,802 19,727 19,894 
Yugoslavia. oc p eet Ee , 849 5,461 „338 
Africa: 
Algerians EE 1,019 1,063 * 1,060 
Ahh w 496 584 e 680 
Cameroons. u T Tu Tol. E 83 155 187 
Cape Verde Islands. _.........-...-.-...------------------- eee 19 11 ° 11 
Egypt, Arab Republie lll. 4,061 4,322 e 4,080 
e pp Ee, 200 233 207 
Gbana- oou ͥͤ mm.. p ab ð : mt y ewes mae 487 585 457 
Ivory h. ⁵⁵¼ d 8 441 551 * 550 
J ⁵ V ² oe ee EE 873 875 e 990 
III ³ A ⁵³ð—- 100 100 * 100 
Dibya 2 ni clase ¼AA coc mn 38 105 79 e 90 
Malagasy Republic... g 84 85 71 
Malawi EE 76 69 80 
E 1.549 1,626 1,700 
AR E UE 434 464 516 
hir ARP" soe cece oe ee 8 33 33 39 
III ³oð¹¹ꝛ² ⁰ͥ⁰ DM 8 647 721 1,288 
Rhodesia, Southern_________.. . . le . EE BEE dee 524 616 * 660 
el EE 266 266 870 
Sierre E EE 83 zm == 
South Africa, Republic oꝶfſ t.. 6,839 6,455 6,787 
S ²˙²˙ ꝛꝛq r¹Iꝛv¼jlQ⁵ d Ne du art IR Fes 172 186 175 
KEE 184 196 261 


See footnotes at end of table. 
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Table 19.—Hydraulic Cement: World production by country—Continued 


(Thousand short tons) 1 
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Country 1970 1971 1972 p 
Africa—Continued 
TüunisSig;2 ere ³ doch EHE eee cee tee ese Dull Sasu u 603 644 693 
o TTD 208 223 183 
Zaire (formerly Congo- Kinshasa) 462 502 e 510 
/ ³o¹. u ⁵ e EL i 197 519 535 
Asia: ; 
A ghanaian EE 104 e 100 e 100 
J 8 184 217 204 
China, People’s Republic of Zi „„„ 11,000 18 ,225 15,400 
PTUS: Cl (——Á—————————— aaa i 293 334 466 
nB) ⁰⁵⁰⁰⁰ ⁵⁵ eM dE et aes 474 564 456 
EE 14,929 16,418 17,306 
Id ee cee ee eae Ne ee eee S sss 610 603 * 610 
F111 ⁰˙¹à1Iàà ] ee eee ar eee ET kS 2,888 3,142 e 3,190 
NEE 1,500 1,500 ,500 
CT EE 1,526 1,549 * 1,600 
7 u-! 63,040 65,547 66,841 
ͥĩ̃ĩ⅛˙wꝛ»¹ ⁊ ͥͥͥͥ ⁰ . e atus 417 462 441 
Khmer Republic (formerly Cambodia) 42 65 109 
HHU ſſꝗſ ⁰ðyzz ⁊ꝛ dr.. u , ĩͤ ̃ Ee 4,420 e 5,290 e 5,840 
Korea, Republic g...... 8 6,418 7,575 7,252 
ETI) ³⁰·¹A AAS LE LM e E 1,476 1,652 1,792 
Malaysia soe ß e S ere eels E 1,135 1,208 1,168 
Mono,, eee et Soe —— 106 105 e 105 
Pakistan. uu ³⁰³W¹¹¹¹ ⁴³˙ r 2,834 2,889 2,970 
Philippines. MU OUS NUN E E E E EE EN 2,697 8,102 38,200 
Qatar PT crm FP E 280 280 280 
unnd“, Rn ee 280 280 280 
Sanne. au Ds cow Se, 744 775 1,028 
Sin poe: —— — — ————Á——ÓA—Á——— S Ze 800 676 1,112 
III; a ſyd ⁰⁰ 359 425 422 
Syrian Arab Repuüblie....nacdkecoccDohsosíwneevdeHuecEiesaad c aus 1,068 1,002 1,164 
NIE EE 4,745 5,559 6,272 
e d ß 2,896 8,063 8,739 
d iod co AMNEM UE x a SN 7,024 8,320 9,286 
Vietnam, North ñð ß r parc dee es eee 550 550 280 
Vietnam, South. ----------------------------------------------- 315 290 259 
Oceania: 
BN EE 4,971 5,164 5,441 
Ioa urn Heu Pct 65 86 98 
NSVVVVVôÜ¹edntn ee e demam RR 914 907 992 
Total: lclceeseertesqomegusdc n ⁰⁰⁰⁰⁰k cC dec S E E r 629,645 «667,614 702,666 


e Estimate. P Preliminary. r Revised. 


1 Because this table contains data in thousand short tons rather than thousand 376-pound barrels (as in 


previous editions of this chapter), revisions have not been individually indicated in the 1970 column. 


2 Year beginning March 21 of that stated. 
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Chromium 


By John L. Morning 1 


Technologic change in the manufacture 
of stainless steel during the past several 
years brought about increasing use of 
lower cost high-carbon ferrochromium in 
place of higher cost low-carbon ferro- 
chromium. Although the domestic chro- 


mium alloy producers maintained their 
production pace of the previous year, in- 
creasing demand for chromium alloys was 
met by imports, which rose to a record 
high of 141,000 tons. 


Table 1.—Salient chromite statistics 
(Thousand short tons) 


United States: 


Legislation and Government Programs. 
—An amendment to Public Law 92-156 
(section 503) allowed the importation of 
strategic and critical materials from South- 
ern Rhodesia in 1972, and the Department 
of Treasury published regulations remov- 
ing controls on these materials.2 Various 
congressional efforts were made during the 
year to nullify section 503, but both the 
House and Senate rejected plans to rein- 
stall the embargo. A Federal suit by some 
congressional members to reinstate the em- 
bargo was rejected by the court. 

Government chromium stockpile material 
inventories and objectives are shown in 


1968 1969 1970 1971 1972 
13 49 41 35 20 
126 150 73 145 57 
1,084 1,106 1,405 1,299 1,061 
1,316 1,411 1,403 1,098 1,140 
912 675 733 1,019 857 
5,444 5,865 6,672 6,908 6,841 


table 2. Included in the inventories is ma- 
terial sold but unshipped. This includes 
chemical-grade chromite, 341,680 tons; met- 
allurgical-grade chromite, 116,906 tons; 
and refractory-grade chromite, 6,772 tons. 
General Services Administration (GSA) 
under various disposal programs offered 
for sale all three grades of chromite either 
by competitive bidding or by negotiated 
sales. Sales were as follows: Chemical-grade 
chromite, 1,796 tons, and refractory-grade 


1 Supervisory physical scientist, Division of Fer- 
rous Metals. 
jua era Register. V. 37, No. 16, Jan. 25, 


Table 2.—U.S. Government chromium stockpile material inventories and objectives 


(Thousand short tons) 
Inventory by program, Dec. 31, 1972 
Objective National Defense Supple- 
stockpile Production mental Total 

Act stockpile 
Chromite, chemical-grade dt 250 544 a 366 910 
Chromite, refractory- grade 368 991 178 1,169 
Chromite, metallurgiealerade 2,911 882 901 823 1,556 
Ferrochromium, high- carbon 126 a 277 403 
Ferrochromium, low-carbon. ...................- = 128 - 191 819 
Ferrochromium-silicon.. .......................- 23 26 x 83 59 
Chromium metal_____ 4 1 "—- 7 8 
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chromite, 13,618 tons. Actual deliveries of 
chromite from government stockpiles from 
current or prior sales contracts were: 
Chemical-grade, 116,128 tons; metallurgi- 
cal-grade, 53,366 tons; and refractory-grade, 
14,416 tons. 
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A 1964 finding that chromic acid from 
Australia was sold at less than fair value 
within the meaning of the Antidumping 
Act, 1921, as amended, was revoked in 
1972 by the Department of Treasury.3 


DOMESTIC PRODUCTION 


Domestic mine production of chromite 
ceased in 1961 when the last Government 
Defense Production Act contract was 
phased out. However, the United States 
continued to be one of the world's leading 


Company 
Metallurgical industry: 


Airco Alloys and Carbide Div., Air Reduction Co. Ine 
Chromium Mining and Smelting Cord 
Foote Mineral (oo 


Interlake Inne 
Ohio Ferro-Alloys Cord 


chromite consumers in producing chro- 
mium alloys, refractories, and chemicals. 
The principal producers of these products 
were as follows: 


Plant 


Apir S. C. 


Vancoram, Ohio 
Graham, W. Va. 
Beverly, Ohio 
Brilliant, Ohio 


Shieldalloy Corp- 25 ³o¹ mi.... ð dd ⁰ O eee E N ewfield, N.J. 
Union Carbide e EE Niagara Falls, N.Y. 
Marietta, Ohio 
Refractory industry 
The Babcock 4 "Wilcox Ore EECH Augusta, Ga. 
gëeegente Maple Grove, Ohio 
orhart Refractories Co., Inc. .............. 2... LLL LLL LL LLL LL Lll lll... Buckhannon, W.Va. 
Louisville, Ky. 
E. J. Lavino & Co. (Div. of IMo lll lll ll. ll... Newark, Calif. 
Plymouth Ee Pa. 
General Refractories Coo f ꝛhhhh«ꝛũ««««“ꝛ Baltimore, M 
Lehi, Veh 


Harbison-Walker Refractories Co. (Div. of Dresser Industries, Ine.) 
Kaiser Aluminum & Chemical Cor 


North American Refractories Co... 
Ohio Fire Brick Coo 


Chemical industry: 


Allied Chemical Cord 
Diamond Shamrock Corp. ...................- 


PPG Industries, Inne 


Foote Mineral Co. announced at yearend 
that it would stop ferrochromium produc- 
tion at its Vancoram, Ohio, plant. Antici- 
pated pollution control costs connected 
with the operation together with writeoff 
costs made the action necessary, according 
to Foote. 

Diamond Shamrock Corp. dedicated its 
new chromium chemicals plant at Castle 


ep - ge es "o" 4» c — ap em om am ep — "D op em co —— 


ep < — es ep e — — 2 ce e < = oo 


Hammond, Ind. 
Baltimore, Md. 
Moss Landing, Calif. 
Columbiana, Ohio 
Womelsdorf, Pa. 
Jackson, Ohio 


Baltimore, Md. 
Castle Haynes, N.C. 
Kearny, N. 

Corpus Christi, Tex. 


Haynes, N.C., which began operation late 
in 1971. Reportedly the plant will process 
South African chromite. 

A worldwide survey on chromium supply 
and demand was published early in the 
year.* This study presented information on 
supply and demand as well as worldwide 
trade by principal countries. 


CONSUMPTION AND USES 


Domestic consumption of 1,140,000 tons 
of chromite ore and concentrate containing 
about 353,000 tons of chromium was 4% 
higher than in 1971. Of the total chromite 
consumed, the metallurgical industry used 
63.8%, the refractory industry 19.6%, and 


3 Federal Register. V. 37, No. 226, Nov. 22. 
1972, p. 24838. 

4 Roskill Information Services Ltd. Chromium 
Minerals, Ferrochrome, Chromium and Chromium 
Chemicals: World Survey of Production and Con- 
sumption With Special Reference to Future 
Demand and Prices. London, January 1972, 236 
PP. 
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the chemical industry 16.6%. The metal- 
lurgical industry consumed 727, 000 tons 
containing 238,000 tons of chromium in 
producing 350,000 tons of chromium alloys 
and chromium metal. About 68.7% of the 
metallurgical-grade ore had a chromium- 
to-iron ratio of 3:1 and over; 18.5% had a 
ratio between 2:1 and 3:1; and 12.8% had 
a ratio of less than 2:1. 

Producers of chromite-bearing refracto- 
ries consumed 224,000 tons of ore contain- 
ing 55,000 tons of chromium. The chemi- 
cal industry consumed 189,000 tons of 
chromite containing 59,000 tons of chro- 
mium in producing 147,000 tons of chemi- 
cals (sodium bichromate equivalent). 

The technologic change in manufactur- 
ing stainless steel, that of decarburizing a 
molten bath by one of several processes, 
was reflected in both production and con- 
sumption of chromium alloys. Domestic 
producers switched their product mix to a 
higher proportion of lower cost high-car- 
bon ferrochromium to meet consumer de- 
mand. Consumers in 1971 used about 
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equal quantities of high-carbon and low- 
carbon ferrochromium; whereas in 1972 
the ratio was 1.5:1. 

Chromium has a wide range of applica- 
tions in the metallurgical industry. Its 
principal use is in stainless and heat-resist- 
ing steels, but its use in alloy and tool 
steels, cast iron, nonferrous alloys, and 
welding and alloy hard facings rods and 
materials accounted for 30% of chromium 
alloy consumption. 

The refractory industry used chromium 
in the form of chromite, primarily for 
manufacture of refractory bricks for use in 
metallurgical furnaces and ladles. Some 
chromite, however, is employed for refrac- 
tory purposes in mortars and in ramming, 
castable and gunning mixes, or directly for 
furnace repair. 

The chemical industry consumes chrom- 
ite for manufacture of sodium or potas- 
sium dichromate, the base material for a 
wide range of chromium chemicals used in 
electroplating, pigments, leather processing, 


Table 3.—Consumption of chromite and tenor of ore used by primary consumer groups 
in the United States 


(Thousand short tons) 
e Metallurgical industry Refractory industry Chemical industry Total 
ear — —— — — — — —ää— sv —  — n- M 
Gross Average Gross Average Gross Average Gross Average 
weight Cr203 weight Cr203 weight Cr:03 weight rsO s 
KA (%) (%) (%) 

1968..........-- 804 49.7 811 34.1 202 45.1 11,316 45.4 
1969...........- 898 49.1 802 35.0 211 45.1 1,411 45.5 
1970... —— 912 48.0 278 35.9 218 45.8 1,403 45.2 
CCC 720 47.8 193 86.3 180 45.6 1,093 45.4 
1912.1... cun 727 47.9 224 35.9 189 45.7 1,140 45.2 


1 Data may not add to total shown because of independent rounding. 


Table 4.—Production, shipments, and stocks of chromium ferroalloys and chromium metal 
(Short tons) 


Production 
Alloy —_—_—_—_—_—_—————_ Shipments Producer 
Gross Chromium stocks 
weight content Dec. $1 
1971: 
Low-carbon ferrochromium mn 111,861 78,056 104,148 26 , 780 
High-carbon ferrochromium - -~ ------------------------- 132,169 88,977 146,643 28,370 
Ferrochromium-silicon._.....-..---------------------- 92,145 85,983 86,020 19,823 
Other. pol TTC e 17,426 13,069 15,899 4,851 
Total ond jocum c t oC Xe peu St T MC ees 353,601 216,085 352,705 79,774 
1972: 
Low-carbon ferrochromiu mmm 68,872 47, 766 78, 997 23, 575 
High- carbon ferrochromiu mmm „ 169,525 112,805 162,718 87 , 888 
Ferrochromium-silicon..._.......-..------.----------- 98,228 86,886 90,986 22,096 
Otheri WEE ua. Su 8 14,289 11,349 16,104 2,585 
TOM EE 850,359 208,806 348,805 86,144 


1 Includes chromium briquets, chromium metal, exothermic chromium additives, and other miscellaneous 


chromium alloys. 
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Table 5.—U.S. consumption, by end use, and consumer stocks of chromium 
ferroalloys and metal in 1972 
(Short tons, gross weight) 
Low- High- Ferro- 
carbon carbon chromium 
End use ferro- ferro- silicon Other Total 
chromium chromium 

Steel: 

Ed s ccc zs u 1,255 2,498 470 w 4,228 

Stainless and heat-resisting. gg 93,851 122,189 56,086 176 212,252 

Ful alloy. e eee ewe eee 15,108 37,415 4,499 8,471 60,488 

High-strength low-alloy and electric... ....... 2,153 8,535 2,446 2,514 15,708 

Tool: EE 1,098 8,596 218 4,912 
Cast dena )ͤͤͥ ⁰⁰y A 8 960 8,192 127 709 9,988 
Superalloys- s 4,752 5,106 800 1,754 12,412 
Alloys (excludes steels and superalloys): 

Welding and alloy hard-facing rods and 

materials 497 678 E 164 1,889 

Other , en e esa ROI ee 1,049 1,112 w 2,449 4,610 

Miscellaneous and unspecified...................- 2,889 665 121 1,655 4,880 
Total... slrana n eie 128,107 189,986 64,717 212,952 390 , 762 

Chromium content 88,460 122,521 25,387 8,080 239,398 


Stocks December. 31, 177;ö; EEN 


10,666 1,206 


8,391 31,304 27, 422 


W Withheld to avoid disclosing individual company confidential data, included in Miscellaneous and un- 


specified.” 
1 Includes magnetic and nonferrous alloys. 
2 Includes 8,591 tons of chromium metal. 
3 Includes 549 tons of chromium metal. 


metal treatment, catalysts, and other ap- 
plications. 

The proposed Highway Safety Act of 
1973 could lead to significantly increased 
use of chrome yellow paint for marking 
the Nation's highways. Chrome yellow 


(lead chromate) not only has high visibil- 
ity, but also has good resistance to degra- 
dation by light and resistance to chemicals 
used to remove snow and ice from pave- 
ments. Chrome yellow contains a nominal 
16% chromium. 


STOCKS 


Chromite stocks dropped significantly 
during the year as all three consuming in- 
dustries reduced their inventories. Stocks 
decreased 1095 in the metallurgical indus- 
try, 31% in the refractory industry, and 
19% in the chemical industry compared 
with 1971 totals. Combined producer and 
consumer stocks of chromium alloys in- 
creased nearly 9%. 


Stocks of chromium chemicals (sodium 
bichromate equivalent) at producer plants 


decreased from 14,271 tons in 1971 to 


13,936 tons in 1972. 


Table 6.—Consumer stocks of chromite, 
Dec. 31 


(Thousand short tons) 
Industry 1968 1969 1970 1971 
Metallurgical. 396 296 887 667 601 
Refractory... 309 301 285 238 160 
Chemical.... 207 148 111 119 96 


Total.. 912 740 733 1,019 857 


PRICES 


Reversing the past 5-year trend, the 
published price for Soviet-metallurgical- 
grade chromite for 1972 delivery was 13 to 
15% lower than in 1971. Based on 48% 
Cr>Os, 4:1 chromium-to-iron ratio, f.o.b. 
Russian ports, the price was quoted at 
$45.00 to $46.50 per metric ton. An ade- 
quate stock level and lower demand for 
chromite as a result of the high level of 


ferrochromium imports were responsible 
for the lower price quotation. Published 
price for Turkish chromite 48% Cr205, 3:1 
ratio, per long ton, delivered Atlantic 
ports was $55 to $56; unchanged from the 
1971 price. However, industry sources indi- 
cated that Turkish chromite was priced at 
$43 to $47 per long ton. South African 
Transvaal chromite 44% Cr>Os, no ratio, 
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delivered Atlantic ports was quoted at $25 
to $27 per long ton until April and $24 to 
$27 for the balance of the year. 

Strong competition from imported chro- 
mium alloys resulted in lower prices of 
chromium to consumers. For instance, the 
price of imported charge chromium started 
the year at 21 cents per pound of chro- 
mium, or 2 cents below the 23 cents per 
pound for domestic material. In April, the 
imported price dropped to a range of 20 
to 21 cents per pound of chromium. To 
meet foreign competition, domestic produc- 
ers lowered their price to 20 cents per 
pound in July, which caused a further re- 
duction in the price of imported material 
to 19 to 19.5 cents per pound of chro- 
mium. In November, the domestic price 
for charge chromium ceased to be pub- 
lished. A similar price situation developed 
for domestic high-carbon ferrochromium 
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which started the year at 26.7 cents per 
pound of contained chromium which was 
reduced to 23.7 cents in July. The price 
was withdrawn in October. 


Selected chromium alloy prices published 


by Metals Week at midyear (July 13, 
1972) were as follows: 
Cents 
Material pound of 
chromium 
High-carbon ferrochromium. ......... 28.7 
Charge chromium... ...............- 20.0 
Imported charge chromium. ......... 19.0-19.5 
Low-carbon ferrochromium 
(0.025% carbon 89.5 
Low-carbon ferrochromium 
(0.05% carbon)..................-. 88.0 
Imported low-carbon ferrochromium 
(0.05% carbon) .................- 85.0-36.0 
Blocking chromium (high-silicon) ) 28.6 
Cente per 
pound 
product 
Aluminothermic chromium metal 115 
Electrolytic chromium metall 180 


FOREIGN TRADE 


Both exports and reexports of chromite 
dropped significantly compared with those 
of 1971; exports decreased 42% while reex- 
ports dropped 61%. Export shipments were 
to Mexico, 51%; Canada, 49%; and small 
quantities to three other countries. Reex- 
ports were shipped to five countries; Can- 
ada, 55%; Mexico, 33%; Spain, 7%; Ire- 
land, 4%; and Morocco, 1%. 

Ferrochromium exports increased 40% to 
12,861 tons valued at $4,341,539. West 
Germany, 36%; Canada, 30%; United 
Kingdom, 23%; and Sweden, 9% were the 
leading recipients of shipments. Reexports 
of ferrochromium decreased to 78 tons 
from 625 tons in 1971. Canada received 
86% of the reexports. 

Chromium and chromium alloys 
(wrought and unwrought) and waste and 
scrap exports totaled 200 tons valued at 
$303,576. Of the 24 countries receiving 
shipments, Canada accounted for 28%, Ja- 
maica 16%, Venezuela 1095, and the Neth- 
erlands 9%. : 

Exports of pigment-grade chromium 
chemicals totaled 166 tons, valued at 
$290,340. Canada received 54% of the ship- 
ments and the balance was dispersed 
among 18 countries. Exports of non-pig- 
ment-grade chromium chemicals totaled 
1,265 tons valued at $1,526,092. Japan re- 
ceived 27%, Canada 19%, France 15%, 
Italy 9%, and 25 countries the balance. 


Exports of sodium chromate and dichro- 
mate increased 31% compared with 1971 
totals, rising to 4,035 tons. Canada was the 
leading recipient with 6995 of the ship- 
ments, and 22 other countries accounted 
for the balance. 

Imports of chromite in 1972 decreased 
18% in quantity and 13% in value com- 
pared with 1971 totals. Imports from the 
U.S.S.R. rose 4197, compared with those of 
1971, while those from Turkey and the 
Republic of South Africa fell 7095 and 
41%, respectively. 

Imports of ferrochromium accelerated, 
reaching a record high of 141,271 tons val- 
ued at $34,588,000. This compares with the 
former high year of 1971 when ferro- 
chromium totaled 85,187 tons. The Repub- 
lic of South Africa supplied 34% and 
Japan 21% of the low-carbon ferrochrom- 
ium. High-carbon ferrochromium was sup- 
plied by the Republic of South Africa, 
4295; Southern Rhodesia, 1695; and Fin- 
land, 9%. 


Table 7.—U.S. exports and reexports 
of chromite ore and concentrates 
(Thousand short tons and thousand dollars) 


Exports Reexports 
Year — s  — — — —Q 
Quantity Value Quantity Value 
1970...... 41 2,582 78 2,572 
1971...... 35 2,094 145 6,081 
1972. ..... 20 824 57 1,946 
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Table 8.—U.S. imports for consumption of ferrochromium, by country 1 


(Short tons and thousand dollars) 


Low-carbon ferrochromium 
(less than 8% carbon) 


Gross Chromium Value 


Year and country 


High-carbon ferrochromium 


(8% or more carbon) 


Gross Chromium Value 


weight content weight content 

1971: 
Belgium- Luxembourg er = m 110 71 25 
FFII!!! ³ĩðAAA Sin ate T 1,882 847 291 
Canada. c. ¿C l. u 184 111 48 515 360 159 
Finn er ee EE we = Së 10,908 5,772 1,198 
LA E 1,086 778 425 4,255 2,927 125 
Germany, West 5, 038 8,728 2,843 6,788 4,892 1,620 
lll 8 2,260 1,628 800 SH = == 
CCC S. Posen ssp 7,890 4,882 2,943 12,992 8,863 2,924 
orway.-. . ee 8,458 2,409 1,460 800 211 85 
South Africa, Republic off 14,638 8,661 8,459 7,174 8,871 956 
SC sce .. .. . wie stots 5,484 4,086 2,492 220 1 52 
Turkey deco ⁵ ĩ ³ ee 1,120 750 357 € Gs oe 
!!! ³ĩðV2 22. coo 40,598 26,978 14,822 44,589 26,965 8,976 

1972: 
Belgium-Luxembourg............. 89 28 17 1,564 1,021 287 
razll lel: Coes S.S.S. S PE = oe 4,205 2,585 651 
CCTV 45 80 17 = = Se 
Finn. Si Ga S 6,887 3,612 681 
„ 465 336 177 ES = os 
Germany, West 2,949 2,168 1,211 2,316 1,619 501 
LC LEE = = 2 1,658 1,075 820 
Japan ee dee 14,134 9,598 5,484 8,577 2,267 786 
Netherlands 25 se an 827 556 188 
Norway... See . ...-.-.-- 6,282 4,505 2,422 8,318 2,272 766 
Rhodesia, Southern 8,578 2,581 1,403 11,835 8,075 1,910 
South Africa, Republic of... 28 ,095 14,406 5,955 80,890 17,118 4,861 
Sweden 9,60 7,125 3,958 1,17 796 269 
r ice eee 6, 882 4,708 2,912 Se SE -— 
Yugoslavia... ..................- 1,117 774 416 4,844 8,176 651 
Total; 222. oL l ol. 8 68,194 46,249 28,922 78,077 44,017 11,266 


1 Revisions in 1969: Less than 3% carbon Western Africa n.e.c.—deleted. Republic of South Africa should 


read 


oss weight 22, 050 short tons, chromium content 13, 706 short tons ($5,503); 1970; delete Mozambique, 


Republic of South Africa should read gross weight 1,120 short tons, chromium content 620 short tons ($140). 


Four countries, Norway, the Republic of 
South Africa, Southern Rhodesia, and Swe- 
den, supplied 8,427 tons of ferrochrom- 
ium-silicon valued at $846,106. Southern 
Rhodesia accounted for 72% of the total. 

Chromium carbide imports from West 
Germany and the United Kingdom totaled 
158 tons valued at $459,519. West Germany 
accounted for nearly 93% of the total. 

Imports of chromium metal, unwrought 
and waste and scrap, increased to 1,894 
tons from 1,632 tons in 1971. Total value 
rose to $3,791,079 from $2,965,641. Of the 
seven countries supplying imports, the 
United Kingdom accounted for 60% and 
Japan 27%. 

Imports of chromium-containing pig- 


ments were as follows: Chrome green, 450 
tons; chrome yellow, 7,530 tons; chromium 
oxide green, 1,383 tons; hydrated chro- 
mium oxide green, 183 tons; molybdenum 
orange, 659 tons; strontium chromate, 3 
tons; and zinc yellow, 1,461 tons. Total 
value of these products was $6.3 million, 
40% higher than in 1971. Chromium yel- 
low accounted for 60% of total value of 
these products. The leading supplier was 
Japan, which furnished 49% of total value. 

Sodium chromate and dichromate im- 
ports totaled 5,748 tons valued at 
$1,159,815; 10% less than in 1971. Imports 
were principally supplied by U.S.S.R., 


4495; Japan, 33%; and the Republic of 
South Africa, 10%. 
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Table 9.—U.S, imports for consumption of chromite, by grade and country 
(Thousand short tons and thousand dollars) 
Not more than 40% More than 40% but 46% or more Total 
Cr203 less than 46% Cr20; T20; 
Country — —e ä — 
Gross Cr303 Value Gross Cr:O; Value Gross Cr:0; Value Gross Cr O: Value 
weight con- weight con- weight con- weight con- 
tent tent tent tent 
T Finland oO o 1 Q o 1 

inland..... Hes SR a 1 1 2 z 2% 1 1 
Iran ES PP Pa = ER cs 12 5 881 12 5 881 
Pakistan BS = Ge 8 oo 85 17 1,018 35 17 1,018 
Philippines 147 48 3,055 12 5 207 = 2 ms 159 53 8,262 
Rhodesia, 

Southern za =: SAS = Ez 26 12 768 26 12 768 
South Africa, 

Republic of. 11 4 1834 271 120 3,177 140 65 1,961 422 189 5,272 
Turkey 88 82 1,894 75 83 2,818 180 85 6,056 888 150 10,268 
U.S. S. R 83 18 1812 ER md — 274 151 10, 101 307 164 1 10,913 

Total 274 97 5,895 358 158 5,698 667 335 20,280 1,299 590 781,878 

1972: 
nn == us me 14 6 846 a == $5 14 6 846 
Malagasy 

Republic.. 13 4 890 Se - 2 2E Sp En 13 4 890 
Pakistan. "3 SS ex s = 27 18 909 27 18 909 
Philippines.. 122 89 2,885 s EA SS 9 4 201 131 43 8,036 
Rhodesia, 

Southern ae Se 27 12 876 65 81 1,876 92 43 2,752 
South Africa, 

Republic oft ax -- 141 62 1,704 108 51 1,520 249 118 8,224 
Turkey..... 32 18 142 18 6 868 56 84 1,804 101 53 2,914 
U.S.S.R..... 63 24 909 a Déi — 871 202 13,147 434 226 14,056 

Total. 230 80 4,876 195 86 3,294 636 335 19,457 1,061 501 27,627 

r Revised. 
1 Less than 14 unit. 
Table 10.—U.S. import duties 
T ariff 
classifi- Articles Rate of duty, Jan. 1, 19783 ! 
cation 
CHROMIUM ORES AND METAL PRODUCTS 

601.15 Chromium ore Free. 
607.30 Ferrochromium, less than 3% carbon. ............ 4% ad valorem. 
607.31 Ferrochromium, over 3% carbon. ...............- 0.625 cent per pound on chromium content. 
682.18 Unwrought chromium other than alloys: waste and : 

SClED i o eu e E LLL ua 86 5% ad valorem. 

CHROMIUM CHEMICAL AND RELATED PRODUCTS 
420.08 Potassium chromate and dichromate.............. 1.1 cent per pound. 
420.98 Sodium chromate and dichromate 0.87 cent per pound. 
422.92 Chromium carbide d 695 ad valorem. 
CHROMIUM PIGMENTS 

473.10 Chrome green 5% ad valorem. 
478.12 Chrome vellog ............................-- Do. 
478.14 Chromium oxide gree ss Do. 
478.16 Hydrated chromium oxide green... -.------------ Do. 
478.18 Molybdenum orange............................ Do. 
478.19 Strontium chromate. ___._.______.__~_--.------- Do. 
478.20 Zinc yellouu „„ Do. 


1 Not applicable to Communist countries. 
? Duty temporarily suspended on waste and scrap. 


WORLD REVIEW 


Brazil.—Cia. de Ferro Ligas da Bahia, 
S.A. (FERBASA) continued to be Brazil's 
principal producer of chromite and ferro- 
chromium. Early in 1972, following a pe- 
riod of negotiations initiated in 1971, FER- 


BASA reached an agreement with several 
Japanese groups (Mitsui & Co. and others) 
to form a new company, called Cia. de Mi- 
neracáo Serra da Jacobina (SERJANA), 
which will conduct exploration work for 
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new chromite deposits. At the present 
time, the Japanese will not participate in 
FERBASA's  ferrochromium operations. 
FERBASA plans to increase its low-carbon 
ferrochromium production with the instal- 
lation of a 3,500-Kilovolt- ampere electric 
furnace. Annual production capacity of the 
enlarged plant will be on the order of 
5,512 short tons per year. 

Brazilian Chrome Resources Develop- 
ment (BCRD) initiated an exploration 
program to develop additional reserves at 
the Pedrinhas chromium mine in the State 
of Bahia. Chromite is mined at Pedrinhas 
to supply FERBASA and for export. 
BCRD is owned by two Japanese trading 
companies and six Japanese consumers. 

New Guinea.—American Metal Climax 
Inc. (AMAX) continued to explore a 
chromite deposit near the Sela River south 
of Lae. 


Table 11.—Chromite: World production 
by country 
(Thousand short tons) 


Country ! 1970 1971 1972» 
Albania 518 e 589 e 671 
TEEN e 91 e 33 
Colombia (2) 1 el 
CYPIUB 2. oo once ous 87 45 33 
Finland 133 123 e 123 

reece........-----.-- 29 27 e 26 
Indi!!! 8 299 288 310 
Itan e; v Su S e 220 194 198 
Japan... `. . . .. 36 35 27 
Malagasy Republic 3144 154 e 154 
Pakistan 32 36 
Philippines. 624 476 388 
Rhodesia, Southern e... 400 400 400 
South Africa, 

Republic fk 1,573 1,812 1,635 
Sudan 8 52 2 25 
Turkey À 572 665 e 710 

SI. AA 1,930 1,980 2,040 
Vugosla via 38 3 
Total... doe 6,672 6,908 6,841 
e Estimate. p Preliminary. 


1 In addition to the countries listed, Argentina has 
produced less than 500 tons of chromite annually in 
each of the three years listed in the table, and 
Bulgaria, Cuba, North Korea and North Vietnam 
also produce chromite but available information is 
inadequate to make reliable estimates of output levels. 

? Less than 14 unit. 

3 Exports. 


India.—In 1969, the Geological Survey of 
India (GSI) initiated an extensive study of 
chromite occurrences in Andhra Pradesh, 
Bihar, Maharashtra, Mysore, Orissa, and 
Tamil Nadu, and has since assisted in the 
conservation of existing ore and in the im- 
provement of the small-mine industry's op- 
erating methods. Currently, the GSI places 
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the total chromite reserve at 13.9 million 
tons. Of the total, lump ore comprises 1.6 
million tons; fines 4.7 million tons, and 
unclassified ore 7.6 million tons. A break- 
down by type of ore indicates 3.9 million 
tons represents metallurgical and chemi- 
cal-grade ores, and 10 million tons refrac- 
tory-grade ore. | 

India’s chromite production in 1971 de- 
creased nearly 4% compared with that of 
1970. However, the value of chromite pro- 
duction increased from $2.1 million in 
1970 to $2.5 million in 1971. For the third 
consecutive year all chromite exports were 
to Japan. Shipments by grade of ore were 
as follows: Over 48% Cr203, 59,304 tons; 38 
to 48% Cr>Os, 15,653 tons; and below 38% 
Cr203, 30,606 tons. 

Ferrochromium production decreased 
from 14,708 in 1970 to 13,756 tons in 1971. 
The major producer, the privately owned 
Ferroalloy Corp. Ltd., accounted for 80% 
of India’s output while the public sector 
firm, Industrial Corp. of Orissa, Ltd., pro- 
duced 15%. The balance was produced by 
three other concerns, one of which was in 
the public sector. Ferrochromium exports 
fell sharply in 1971 to 4,625 tons from 
9,274 in 1970. The United States received 
52% of total exports. 

A recently revised study by the Govern- 
ment of India Planning Commission esti- 
mates India’s chromite demand pattern 
through 1983 as follows: 1973, 330,000 
tons; 1978, 386,000 tons; and 1983, 408,000 
tons. 

Iran.—The Industrial Development and 
Renovation Organization of Iran was re- 
ported to be planning construction of a 
ferrochromium plant near Bandar Abbas 
with an annual capacity of 50,000 tons. 

Malagasy Republic.—In 1972 Cie. Min- 
ière d’Andriamena (Comina) cutback pro- 
duction of chromite at its Malagasy mine 
owing to sales difficulty. In 1971, Comina 
stockpiled about six months output be- 
cause of lack of sales. France and Japan 
are the principal recipients of Malagasy 
chromite. 

Pakistan.—The West Pakistan Industrial 
Corp. (WPIDC) is a semi-government 
agency which plans and supports industrial 
projects in Pakistan. WPIDC earmarked 
$2.3 million for a ferrochromium process- 
ing plant in the North West Frontier 
Province, 74% of which would be financed 
by Chinese credit. 

Philippines.—Output of chromite de- 


CHROMIUM 


creased 18% compared with that of 1971; 
77% was classified as refractory-grade and 
25% metallurgical-grade. Exports of refrac- 
tory-grade chromite totaled 314,229 tons. 
The United States received 47%, Japan 
15%, and the United Kingdom 12%; the 
balance was shipped to nine other coun- 
tries. Japan received all of the 75,919 tons 
of metallurgical-grade chromite exported. 

Rhodesia,  Southern.—United Nations 
economic sanctions, which were applied in 
1966, brought retaliation by the Rhodesian 
Government in the form of an embargo on 
mining news, primarily production data. 
Firm production data has been unavailable 
since 1965. 

Rio Tinto (Rhodesia) Ltd. (RTR) re- 
portedly requested government approval 
for building a chromium smelter complex 
at Eiffel Flats near Gatooma. Production 
could occur in 1975 depending on world 
demand and government approval. The 
company was also considering using the fa- 
cilities as a custom smelter. In preparation, 
RTR acquired the total share capital of 
Rhodesian Mining Enterprises Ltd. and 
the claims and assets of Great Dyke 
Chrome Mines Ltd. Rhodesian Mining had 
two mines in operation, the Jester and 
Feoch mines, and the O'Meath mine on 
standby. Great Dyke Chrome mines held a 
large number of claims in the Darwendale 
area of the Great Dyke. RTR also had an 
option to purchase the entire share capital 
of Frances Mines Ltd. 


South Africa, Republic of.—Chromite 
production in the Republic of South Af- 
rica totaled 1,635,000 tons and was down 
10% compared with 1971 figures. Of the 
total, 504,000 tons was classified as less 
than 44% Cr203; 1,078,000 tons from 44 to 
48% Cr>Os; and 53,000 tons as over 48% 
Cr203. Local sales of chromite accounted 
for 359,000 tons and exports 1,386,000 tons. 
Local sales and exports moved in opposite 
directions compared with 1972; local sales 
decreased 19% while exports increased 8%. 

Despite the downturn of chromite pro- 
duction in South Africa, the Transvaal 
Consolidated Land and Exploration Co., 
Ltd., a subsidiary of Barlow Rand Ltd., re- 
ported annual chromite sales increased for 
its reporting period ending September 30. 
According to the firm's annual report, the 
group owns a substantial portion of South 
Africa's chromite reserves and the com- 
bined production of its three mines makes 
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it the largest single producer of chromite 
in South Africa. 

Initial work has been completed on in- 
creasing chromite production at the Gras- 
vally Chrome mine owned by African 
Metal Corp. Ltd. (AMCOR) and operated 
by Cromore Ltd. Mining began in 1962 
and for the past eight years production 
ran about 500 tons per month. The cur- 
rent expansion project when completed in 
early 1976 will bring production capacity 
to 275,000 tons annually, of which 220,000 
will be available for export. 

South Africa's ferrochromium output re- 
ceived a major boost when the Associated 
Manganese Mines of South Africa and 
United States Steel Corp.'s new plant at 
Machadodorp came into production in De- 
cember. Full production capacity of the 
plant will be about 4,409 short tons per 
month. 

AMCOR's new chromium ferroalloy fur- 
nace was near completion at yearend. The 
new furnace with a rated capacity of 
50,000 tons of charge chromium annually 
will bring AMCOR's total ferroalloy pro- 
duction capacity to 125,000 tons annually, 
of which 80% will be available for export. 

Sweden.—Airco Alloys AB, a wholly 
owned subsidiary of Airco Alloys and Car- 
bide Div. of Airco Inc., brought onstream 
a 75,000-kilovolt-ampere furnace, reportedly 
the largest in the world for ferroalloy pro- 
duction, Although being used for ferrosili- 
con production, the firm also plans on 
using the facility for production of ferro- 
chromium. The new unit replaces four 
smaller units at the plant and is equipped 
with a sand filter dust control system for 
removing pollutants. 

Turkey.—Etibank was authorized to de- 
velop chromite deposits near Cakmak, Isla- 
hiye, Turkey. The agreement calls for ex- 
tracting 500 tons of chromite per year. 
Etibank also signed similar agreements for 
development of chromite deposits at Kirk- 
pinar and Kuzoluk. 

International Mining Corp., Chrome Re- 
sources S.A., and Foote Mineral Co. joined 
forces to construct a plant for concentra- 
tion of chromium ore in Turkey. Shipments 
of chromium concentrate were expected to 
begin late in the year. 

Yugoslavia.—The geology of Yugoslavian 
chromite deposits was described.5 

š Grafenauer, S. Recent Results on Alpine-Type 
Chromite Deposits. Mining Met. Quart., (Rudar- 


skometalurski Zbornic, No. 1, 1971, pP 1-10) 
translated from Slovenian, 1972, pp. 5-14. 
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TECHNOLOGY 


Processes for the production of stainless 
steel continue to be developed and im- 
proved. Most of the processes utilize lower 
cost high-carbon ferrochromium rather 
than higher cost low-carbon ferrochrom- 
ium. 

Joslyn Stainless Steel, a division of Jos- 
lyn Manufacturing and Supply Co. and a 
pioneer in the development of the argon- 
oxygen decarburization (AOD) process, be- 
lieves that it has perfected a process for 
substituting nitrogen for a significant part 
of the argon used in the process. Spartan 
Steel and Alloy Ltd. (United Kingdom) 
also found that nitrogen can partially re- 
place the more expensive argon. 


Allegheny Ludlum, Inc., teamed up a 
basic oxygen furnace (BOF) with a hot 
blast cupola furnace at its Natrona, Pa., 
plant.6 Stainless steel scrap, high-carbon 
ferrochromium, and molybdenum oxide 
are cold charged to the BOF furnace to 
which the cupola hot metal is added. Op- 
timum charge rate has been 66.5% hot 
metal. Chromium recovery rates range 
from 88.7 to 92.5%. 

For the production of most nickel stain- 
less steel grades, Allegheny utilizes a vac- 
uum refining process (AVR) which em- 
ploys an electric furnace for melting and a 
vacuum refining unit. Decarburizing is 
achieved by injecting oxygen below the 
liquid metal surface while it is held at re- 
duced pressure. Chromium yield in the 
AVR unit was reported at 98.1% and over- 
all chromium recovery at 92.6%.7 

Sweden's Uddeholm Steel Corp. devel- 
oped a stainless steel process similar to the 
AOD process, but in place of argon to 
carry off the carbon monoxide, water 
vapor is injected through the furnace bot- 
tom. Reduced refractory wear is claimed; 
however, the process is limited to stainless 
grades containing less than 0.15% carbon. 
The firm reports a savings of $8 per ton 
in the manufacturing of stainless steel. 

Outokumpu Oy (Finland) continued to 
develop a process for the production of 
electrolytic chromium. Chromium metal 
containing 200 to 300 ppm oxygen, 20 to 
40 ppm nitrogen, and 10 ppm sulfur was 
purified in bulk to less than 1 ppm oxygen, 
5 ppm nitrogen, and less than 5 ppm sul- 
fur. The material was then processed into 


a wrought bar by direct extrusion in an 
evacuated sheath. Small quantities of in- 
terstitial elements in chromium metal in 
the past has prevented processing commer- 
cial chromium metal to ductile metal. 

An improved electrorefining process was 
developed for the preparation of high-pu- 
rity chromium with low-interstitial con- 
tent. High-purity commercial chromium 
metal was electrorefined in a chromic chlo- 
ride (CrCl) electrolyte at cathode current 
densities of 40 to 210 amperes per square 
foot. Average current efficiency and chro- 
mium recovery were 96% and 99%, 
respectively.? 

Two new chromium plating processes 
were developed that could substantially re- 
duce repair and salvage costs. The first was 
an electrolytic process that can be taken to 
the automobile bumper. The second was a 
hard chromium plating system primarily 
intended for use in moldmaking and tool 
and die operations for salvaging worn or 
mismatched parts. , 

The Central Research Institute (India) 
reported the development of a self-regulat- 
ing, high-speed chromium salt. The per- 
formance characteristics of the formulation 
demonstrate the following advantages over 
conventional plating: Higher production 
rate; formation of smoother, brighter, and 
harder deposits; less frequent need for ac- 
cessories such as jigs; and elimination of 
control of critical constituents such as 
sulfate.10 

Bureau of Mines researchers determined 
low-temperature heat capacities and high- 
temperature enthalpies calorimetrically for 
sodium chromate.11 


e Iron Age. 92 Recovery Improved in 


Stainless E Refining. V. 209, No. 23, June 8, 1972, 
PP 
* Work cited in footnote 6. 

8 Sced. R. Production of  High-Purity 
Wrought chonim by Hydrogen Reduction and 
Extrusion Without Intermediate Melting. J. Less 
Common Metals, v. 27, No. 3, June 1972, pp. 


261-267. 

?Lei, K. P. V., J. M. Hiegel, and T. A. Suli- 
van. Electrolytic Preparation of Hi No edd 
Chromium. J. -Common Metals, v. 2 
June 1972, pp. 353-365. 

10 Journal of Mines, Metals and Fuels. Formula- 
tion for High-Speed Chromium Plating. V. 20, 
No. 4, April 1972, p. 124. 

11 Ferrante, M. Jo J. M. Stuve, and M. P. 
Krug. Low-Temperature Heat Capacities and 
High-Temperature Enthalpies of Sodium Chro- 
mate. BuMines RI 7691, 1972, 12 pp. 
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Geological studies on chromite included 
a discussion of occurrences in Sabah, North 


12 Hutchison, Charles S. Alpine-Type Chromite 
in -North Borneo, With Special Reference to 
Darvel Bay. Am. Mineralogist, v. 57, Nos. 5-6, 
May-June 1972, pp. 835, 856. 

Evans, Bernard W. and Thomas L. Wright. 


Borneo and in the lavas from volcano 
eruptions in Hawaii.12 


Compostion of Liquidus Chromite from the 1959 
(Kilavea Iki) and 1965 (Makaopuhi) Eruptions 
of Kilavea Volcano, Hawaii. Am. Mineralogist, v. 
Ar sone 1-2, January-February, 1972, pp. 
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Clays 


By Sarkis G. Ampian 1 


Clays in one or more of the classification 
categories (kaolin, ball clay, fire clay, ben- 
tonite, fuller's earth, or common clay and 
shale) were produced in 47 States and 
Puerto Rico. Clay production was not re- 
ported in Alaska, the District of Columbia, 
Rhode Island, or Vermont. The States 
leading iu output were Georgia, 6.2 mil- 
lion tons; Texas, 5.2 million tons; and 
Ohio, 4.1 million tons; followed in order 
by North Carolina, Alabama, and Califor- 
nia. Georgia also led in total value of clay 
output with $132.3 million; Wyoming was 
second with $18.5 million. Compared with 


1971 figures, clay production increased in 
31 States and value increased in 29 States. 
Total quantity of clays sold or used by do- 
mestic producers in 1972 was approxi- 
mately 5% higher than in 1971, and total 
value was approximately 10% higher. Both 
the total tonnage and value of clays pro- 
duced were alltime highs. Modest increases 
in value per ton were reported for all 
clays except fuller's earth and kaolin, 
which declined slightly in value. 

Kaolin in 1972 accounted for only 9% of 
the total clay. production but for 45% of 
the domestic clay and shale value. 


Table 1.—Salient clay and clay products statistics in the United States 1 
(Thousand short tons and thousand dollars) 


Clay refractories, shipments (value) 
Clay construction products, shipments (value) 


1 Excludes Puerto Rico. 


1968 1969 1970 1971 1972 
57,348 58,694 54,853 56,666 59,456 
$246,988 $264,415 $267,912 $274,481 $308,022 
1,51 1,5 i 1,978 1,847 
$44,184 $45,767 366,116 $65,329 $66,216 
87 64 67 
$1,951 $1,750 $1,802 $1,501 $1,809 
$229,660 $257,507 $256,384 $236,563 74,679 
$590,776 $608,982 $554,431 $641,567 $722,286 


DOMESTIC PRODUCTION, PRICES, AND FOREIGN TRADE, 
BY TYPE OF CLAY 


KAOLIN 


Domestic production of kaolin in 1972 
and its reported total value increased 9%. 
The average unit value for all grades of 
kaolin in 1972 was $25.75 per ton, $0.04 
lower than in 1971. Kaolin was produced 
in mines in 17 States. Two States, Georgia 
(74.6%) and South Carolina (12.8%) , ac- 
counted for 87.4% of the total U.S. pro- 
duction in 1972. Arkansas ranked third, 
Alabama fourth, and Texas fifth. Output 
in 1972 declined in Arizona, Arkansas, 
Idaho, Ohio, Oregon, and Utah. Increased 
production was noted in California, Flor- 


ida, Georgia, Missouri, Nevada, North Car- 
olina, Pennsylvania, South Carolina, and 
Texas. A new producing State in 1972 was 
Minnesota. 

Kaolin is defined as a white claylike ma- 
terial approximating the mineral kaolinite. 
It has a specific gravity of 2.6 and a fusion 
point of 1,785? C. The other kaolin-group 
minerals, such as halloysite and dickite, are 
encompassed. 

During 1972 Burgess Pigment Co. added 
an additional flash calciner at its Sanders- 
ville, Ga., facility, and Engelhard Minerals & 


1 Physical scientist, Division of Nonmetallic 
Minerals-Mineral Supply. 
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Chemicals Corp. announced plans for ex- 
panding its calcined kaolin production 
capacity at McIntyre, Ga. Anglo-American 
Clay Corp. also announced expansion of 
its facilities at Sandersville. This expansion 
included new spray-drying equipment plus 
additional equipment to increase the pro- 
duction capacity of their high-brightness 
coating clays. Freeport Kaolin Co. and 
Georgia Kaolin Co. were installing large- 
capacity wet magnetic separators at their 
Georgia plants, while the J. M. Huber 
Corp. was expanding its existing magnetic 
separator facilities. Theile Kaolin Co. was 
also reportedly planning installation of 
magnetic separators at its Sandersville 
plant. High-intensity wet magnetic separa- 
tors are used to remove iron-bearing con- 
taminants from kaolin clays. Dresser Indus- 
tries Inc. placed its new kaolin-calcining 
facility on stream at Kossee, Tex. 


- 
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Kaolin was exported to 54 countries. 
The recipients were Japan, 24%; Canada, 
22%; West Germany, 18%; Italy 12%; and 
the remaining countries, 24%. Generally, 
exports to all countries increased, except 
for those to Italy, France, West Germany, 
and Sweden which decreased 45%, 32%, 
24%, and 10%, respectively. The kaolin 
producers reported the end use of their 
exports were paper coating, 48%; paper 
filling, 25%; rubber, 8%; and others, in- 
cluding firebrick, paint, and plastics, 19%. 

Kaolin imports in 1972 continued the 
downward trend reported for a number of 
years, to 25,481 short tons valued at 
$736,000 from 44,622 tons valued at 
$907,000. The United Kingdom supplied 
over 96%; Canada, 3%; and 3 other coun- 
tries supplied the remaining 1%. 


‘Table 3.—Kaolin sold or used by producers in the United States, by State 


Rer hs orb a EE ĩ tea edi 


aii. iiit e UE 


Oe... ⁵⁵ 8 
Pennsylvania__________._--_---------------_------ 
South Carolina- e ee 
Other States )))) 


1971 1972 

Short tons Value Short tons Value 
64, 440 3646, 619 112,152 $1,186,466 
65 1,350 5 150 
48,191 494,881 58,748 522,198 
3,682,305 108,864,018 3,966,443 120,495,819 
76 608 Li SC 
2,426 WwW mt E 
1,500 w w w 
260,217 2,222,712 28,371 135,748 
218 5,020 133 670 
W W 54,983 613 , 167 
449,522 7,964,113 681,086 8,997,982 
877,288 5, 833, 518 415,721 4, 953, 400 


4,886,198 126,022,829 5,317,637 136,905,550 


W Withheld to avoid disclosing individual company confidential data; included with Other States.” 
1 Includes Arkansas, Florida, Idaho, Minnesota, Missouri, Nevada, North Carolina, Texas, Utah. 


Table 4.—Georgia kaolin sold or used by 
producers, by use 


(Short tons) 
Use 1971 1972 

Paper coating.......... 1,370,468 1,433,916 
Paper filling 801,084 751,687 
Firebrick and block. .... 260,073 92,897 
Whiteware............- 140,555 162,596 
Rubber 128, 436 143, 395 
Fiberglass... ---------- 105,614 130,625 
Paint... gie 99,239 127,460 
Plastics..............-.- 78, 865 66, 844 
Other chemicals. ....... 88,391 28,795 
Exports 512, 106 684,134 
Other uses 11. 147, 974 838,094 

Totale cu 8,682,305 8,966,443 


lIncludes cement, catalysts, floor and wall tile, 
other pottery, other refractories, insecticides and 
fungicides, foundry sand, and kiln furniture. 


Table 5.—Georgia kaolin sold or used by 
producers in 1972, by kind 


Kind Short tons Value 
Airfloat. ...........-..- 788,023 $10,317,785 
Calcined..............- 182,895 10, 196, 168 
Delaminated. .......... 186,230 8,574, 354 
Unprocessed. ........... 217,527 4,882,883 
Waterwashed........... 2,641,768 86,574,679 
Total 8,966,448 120, 495, 819 
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Table 6.—Georgia kaolin sold or used by producers in 1972, by kind and use 
(Short tons) 
Use Airfloat Unprocessed Water- Total 
washed 1 
ine ß e Kë w 54,012 
Brick, EE ee 13,250 ER 18,250 
Crockery and other earthen ware 19,995 En SS 19,995 
J yy I acl w SS W 180,625 
Firebrick, block, and shapes. ...................... 78,509 19,388 WX ,897 
Floor and wall tile, ceramic 18,385 m 18,8385 
HCC iu... 88 W 3 127,460 
Paper coating 16,100 -. 1,417,816 1,433,916 
Paper filling. 262 cocos ete cee ue eee SS 256,903 E 500,784 757, 687 
Durs. MERC ME LECHE w CR W 66,844 
Pottery s L. ß ß w S w 10,765 
C EID MEC RE 122,553 == 20,842 143,395 
Sanitary EEN w ES W 111,318 
Miscellaneous: 
Animal feed; caulking, putty and sealers; linoleum; 
pesticides 'and related produetss 5, 520 Be -- 5,520 
Catalysts (oil refining); foundry sand; unknown 
EEN 15,763 " zc 15,768 
China/dinnerware; glazes, glass, and enamels; 
roofing tO... ee e ca ie eei 21,012 BS ZS 21,012 
Electrical porcelain; refractory grogs and crudes; 
and roofing granule s 53,381 nd ER 58,381 
Aluminum sulfate; flue linings; refractory grogs 
and crudes; unknown uses 2 126,162 ee 126,162 
Catalysts (oil refining); chemical manufacturing; 
aluminum sulfat᷑e 2. LLL. c cl. l Ll. e E 41,842 41,842 
nd pre ; gypsum products; refractory mortar 
dE RIS Ac 488 438 
rds b ini: textiles zs £n 15,666 15,566 
Medical, pharmaceutical, and cosmetic; foundry 
sand; ceramic tile; unknown uses Së i 22,081 22,081 
Undistributed_.........-........-..-_-----_---__- 171,993 an 829,081 (2) 
// lues 2 2222. UE asss 775,114 158,800 2,848,395 8,282,309 
Exports: 
1/õ⁰˙ſ d Ga Ser 23,395 28,895 
Paper coating n M 361,431 361,431 
Paper Gling EE 1,884 SC 181,632 188,466 
Refractories. ___.....--------..---- eee 10,000 58,727 83 68,760 
e ß 1,075 E 8,109 4,184 
Other. E A mt 28 SG 42,898 42,898 
jug IE 12,909 58,727 612,498 684,134 
Grand tótal...-.22. 25: l... HS 788,023 217,627 2,960,893 8,966,443 
W Withheld to avoid disclosing individual company confidental data; included with Undistributed.“ 
1 Includes calcined and delaminated. 
? “Undistributed”’ total included with total for each specific use. 
Table 7.—South Carolina kaolin sold or used by producers, by kind and use 
(Thousand short tons) 
Kind and use 1971 1972 
Airfloat: 
FE WEE NA 19 
FI: ⁵ ⁵ d w 42 
Firebrick, block, and shapes: 222. ·vrB h., dd eee ceed W 8 
JJJö.Ü˙ ⁰Aàddadddadddddddddd/dddddddddyddbdddͤ Sis Š su as ce 7 W 
Pesticides and related products. ......... 2-2 LLL cL LL LL Ll LL LL LL LLL LLL .l.-- 8 28 
N oe oo ee ee oe sce see ace Rudd k m; uM EE 226 227 
J ee eee cee eee dn E uM yd ee see g s SS ae 149 261 
M I- oe ee eee See Ee, 160 59 
BEE 450 489 
ee Face brick and firebrick and block, total. ...--------------------------- NA 242 
Grand total- z- u u uu l Dull ⁰³⁰¹¹wuͥ.u. eesti ese us see 450 681 


NA Not available. 
“Other uses.” 

1 End use not available. 

2 Fertilizers and rubber. 

3 Includes animal feed, chemicals (1971), fine china/dinnerware (1972), drilling mud (1971), fiberglass, floor 
and wall tile, 3 produets (1972), paper filling, pottery, (1972), sanitary ware (1972), whiteware (1971), 
other uses, and uses indicated by symbol W. 


W Withheld to avoid disclosing individual company confidential data; included in 
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Table 8.—Kaolin sold or used as reported by producers in the United States in 1972, 
by kind and use 


(Short tons) 
Use Airfloat Unprocessed Water- Total 
washed 1 
POLI, p W ae W 73,417 
Alum (aluminum sulfate) and other ebemieals Gë 27,471 88,534 111,005 
Annees. sete se w 133 w 9,452 
Beli; ⁵³ Ee W 284, 507 W 285,268 
Catalysts (oil refining). --------------------------- w 86,880 w 67,990 
Cement, portland- -` .--.-------------------------- S 54,434 21,264 75,698 
Ceramic—hobby VL cc E T Pe ree 8 E 5 — 
China/dinnerware-_------------------------------ W ia 50,801 
Crockery and other earthen ware 19,995 = z 19,995 
Electrical porcelain. ........................-.--.- 5,938 zu E 5,988 
FF ³˙ ÜmꝛàAA m ⁊ y Ww = w 75,969 
Lal: Al BE w w 158,788 
Firebrick, block, and shapes. 84,7139 252,608 a 337,347 
Floor and wall tile, Serm ie 43, 235 200 = 43,43 
Glazes, glass, and enamels. ss. W W 27,126 
Grogs and crudes, refractory. .. w w e" 153,541 
Gypsum products 6,491 6,100 8,510 16,101 
l Ä ² ³˙i ² 000000 v 6 16,617 is 124,878 141,495 
Paper coating_____ ³ðVw eee ose chee ees 16,100 — 1,417,816 1,433,916 
, . 64,354 w 00,784 165,188 
Pesticides and related products 25,306 Zei 8,186 28,442 
Plastics- ¿s.l h 0k d asla s 5,000 w 71,844 
Sen e EE 18,355 w w 23, 743 
Ill; ³ĩð³Aſ ⁰ ⁵⁵ cease 349, 661 = 26 , 488 376,099 
Sanitary EE 86,437 = 59,616 146,053 
Miscellaneouununun ss 26,112 8, 898 40, 929 75, 939 
Undistributedgccaͥdõdd̃- lll Lll Lll lll... 274, 559 187,822 240,683 (2) 
Total os e eene eeu cuneus icu. 1,232,899 814,058 2,522,588 4,569,545 
Exports: 
eh EE = " 28,395 28,895 
Paper coating ns TEES - Së 861,481 361 , 481 
Paper IT 1,884 5 — 181.682 188 , 466 
Refractories- ------------------------------ 10,123 58,727 33 68 , 883 
a f . l... 1... l... - 59,525 zum 3,109 62,684 
fh ³o- ra a m ice s E 2,685 = 45,598 48,288 
Total: te eu sawas ene aed 74,167 58,727 615,198 748,092 
Grand tot 1,807,066 872,785 3,187,786 5,317,637 


W Withheld to avoid disclosing individual company confidential data; included with Undistributed.“ 


1 Includes calcined and delaminated. 


2 “Undistributed”’ total included with total for each specific use. 


Table 9.—U.S. exports of kaolin 
as reported by producers, by use 


(Short tons) 


Use 1971 1972 
Paper coating 388 , 984 961,431 
Paper filling 50,492 183,466 
Rubber 49, 806 62, 634 
Other 11. 72, 090 140, 561 
Total... 561,372 748,092 


1 Includes paint, plastics, refractories, and other 
uses, 


BALL CLAY 


Production and value reported for do- 
mestically mined ball clay in 1972 in- 
creased 12%. Tennessee mines provided 
6495, of the Nation's output, followed in 
order of output by Kentucky, Mississippi, 
Texas, California, Maryland, New York, 


and Indiana. Production in Kentucky, Cal- 
ifornia, Maryland, Mississippi, and Tennes- 
see increased over that reported in 1971. 


Ball clay is defined as a plastic, white- 
firing clay used principally for bonding in 
ceramic ware. The clays are of sedimentary 
origin and consist mainly of the clay min- 
eral kaolinite and sericite micas. 

In 1972 American-Olean Tile Co. an- 
nounced plans for a future factory for 
manufacturing quarry tile at Roseville, 
Calif. NL Industries, Inc., acquired Bell 
Clay Co. of Gleason, Tenn. Bell's complete 
line of ball clays were to be marketed 
through NL Industries’ TAM Division, and 
will supplemeht the clays and other mate- 
rials that the division supplies. 

The average unit value for ball clay re- 
ported by domestic producers rose in 1972 
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to $15.99 per ton, an increase of $0.04 per 
ton. Chemical Marketing Reporter, Decem- 
ber 25, 1972, listed ball clay prices as fol- 
lows: 
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Ball clay exports in 1972 amounted to 
87,000 short tons valued at $1.7 million, 
compared with 77,000 tons worth $1.5 mil- 
lion in 1971. Exports increased 13% over 


that shipped in 1971, while the value was 
12% higher. The unit value of ball clay 
exported in 1972 declined $0.11 per ton, 
from $19.55 in 1971 to $19.44. These ship- 
ments were made to 21 countries. The 


Domestic, air-floated, bags, carload 
lots, Tennessee, per ton.......... 318. 00-92: 00 
Domestic, crushed, moisture-repell- 
tent, bulk, carload lots, Tennessee, 


f 8.0011. 25 ° r 
porad; | u bags, carload 7050 major recipients were Canada, 48%, and 
ots, Atlantic ports, per ton __ Mexico, 44%; 19 countries accounted for 
5 . 5 40.50 the remaining 8%. 


Table 10.—Ball clay sold or used by producers in the United States, by State 


1971 1972 
State Short tons Value Short tons Value 
35327377 ĩðâ 377,421 35,455, 628 491,126 $6,444,986 
Other Sta States l . aci ²·˙ AAA A 226,208 4,156,589 244,159 4,850,589 
MM €————ÓÁ——Á— 8 602,624 9,612,217 675,285 10,795,525 


= 1 Includes California, Indiana (1972), Kentucky, Maryland, Mississippi, New Jersey (1971), New York, and 
exas. 


seams and are generally used for refracto- 
ries. Some fire clay was previously reported 
in other end uses. 

Fire clay production was reported in 
1972 from mines in 21 States. The first 
four States in rank, Missouri, Ohio, Penn- 
sylvania, and Alabama, accounted for 79% 
of the total domestic output. 

In 1972 Louisville Fire Brick Works in- 
creased capacity for special hand-molded 
firebrick shapes at its Grahn, Ky., plant. 

Exports of fire clay decreased from 
162,000 short tons worth $3.6 million in 
1971 to 124,000 tons valued at $2.9 million 


FIRE CLAY 


Fire clay sold or used by domestic pro- 
ducers in 1972 was reported at 3,580,635 
short tons valued at $29.2 million. Fire 
clay is defined as detrital material, either 
plastic or rocklike, containing low percent- 
ages of iron oxide, lime, magnesia, and al- 
kalies to enable the material to withstand 
temperatures of 1,5009 C or higher. Fire 
clay is basically kaolinite but usually con- 
tains other materials such as diaspore, ball 
clay, bauxite clay, and shale. Fire clays 
commonly occur as underclay below coal 


Table 11.—Fire clay sold or used by producers in the United States, by State 1 


1971 1972 
State 
Short tons Value Short tons Value 

Ah “i 299,954 32, 736, 448 350,094 $2,862,978 
ie y ete ee E E 86, 559 121,520 100, 270 281, 387 
%%% ³ / EEN 42, 512 242, 084 54, 294 206,158 

IA ³ðV k Ede du W w 9,868 
Illinoig.____ ee et EC Er 89, 725 513, 504 106,008 661,762 
Indiana... ⁵ ⁵˙˙ä x ete 4,466 W w 
Kentuckk / 112,884 533,311 81,094 517,775 
Maryland: )½m ] T rErx ee te Ba E ER 8,819 11,617 
J EE EEN 871,681 4,895, 960 894,174 5,512,204 
New Jersẽꝶ e W W 59,372 370, 757 
GE ⁵ d 658,229 3,567,757 08,498 5,127,052 
Pennsylvania... . 1... . 1... eee 559,128 4,172,685 768,688 9,809,806 

Tennesse 28 46 21 
OT i E ete ete E ae ie ee ey 74,814 W 88, 821 684, 400 
111! ³˙màààA ͥ dh ³ͥ¹Ü m ͤ W W 8,764 21,790 
Other States ꝶ 2 298,772 2,217,041 257, 360 8,117,220 
%ö· 8 8,044,281 19,004,822 3, 580,635 29, 184,933 


W Withheld to ayia ee individual company confidential data; included with “Other States.” 


1 Refractory uses on 
2Includes Arizona (572), Georgia, Iowa (1971), Montana, New Mexico, North Carolina (1971), South 
ata included by symbol W 


Carolina (1971), Washington, West Virginia, and 
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in 1972. Fire clay ex ports declined 23% in 
tonnage and 19% in value. The price of 
exported fire clay increased by $1.42 to 
$23.43 per ton. 

Fire clay was exported to 41 countries, 
with Canada and Mexico receiving 40% 
and 38%, respectively. The other 39 coun- 
tries received the remaining 22%. No im- 
ports of fire clay were reported during 
1972. 

There are no price quotations in domes- 
tic journals for fire clay, but the per-ton 
value reported by producers ranged from 
$2 to about $9. The reported average unit 
value for fire clay produced in the United 
States increased 31% from $6.24 per ton in 
1971 to $8.15 in 1972. 


BENTONITE 


Bentonite production in 1972 increased 
4% in tonnage and 5% in value over 1971. 
A general increase in domestic consump- 
tion, particularly in drilling mud, animal 
feed, and oil filtering uses, offset decreased 
exports and a decline in foundry sand ap- 
plications. 

Bentonite was produced in 15 States. In- 
creased bentonite production was reported 
for all States except Arizona, Colorado, 
Idaho, Mississippi, Oklahoma, South Da- 
kota, and Utah. 

Generally, the high-swelling or sodium 
bentonites are produced chiefly in Wyo- 
ming, Montana, and South Dakota. The 
calcium or low-swelling bentonites are pro- 
duced in the other States. 

Dust collection and control equipment 
was installed by Federal Bentonite Co. and 
Kaycee Bentonite Co. in their Wyoming 
plants. 
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Chemical Marketing Reporter, Decem- 
ber 25, 1972, quoted bentonite prices as 
follows: Domestic, 200 mesh, bags, carload 
lots, f.o.b. mines, $14.00-$14.40 per ton; 
and imported Italian, white, high-gel, bags, 
5-ton lots, ex-warehouse, $116.60 per ton. 
The average unit value reported by pro- 
ducers of domestic bentonite sold or used 
in 1972 was $10.60, a slight increase from 
the $10.46 average of the previous year. 
Per-ton values reported in the various pro- 
ducing States ranged from $3 to $23, but 
as in 1971, the average value reported by 
the larger producers was near the Wyo- 
ming average figure of $10.14. 

Bentonite imports in 1972, including 
chemically activated and special-purpose 
Italian material, totaled 2,853 short tons 
valued at $229,000 compared with 2,393 
tons valued at $194,000 in 1971. The 2,853 
tons of chemically activated bentonite was 
imported from six countries, with Canada 
supplying 49%; Mexico, 29%; West Ger- 
many, 11%; Japan, 10%; and Ireland and 
the United Kingdom the remaining 1%. 
Imports of Italian bentonite in 1972 in- 
creased from 66 short tons in 1971 to 127 
tons. 

Bentonite exports in 1972 decreased from 
663,000 short tons in 1971 valued at $16.2 
million to 521,000 tons valued at $15.1 
million. Although the tonnage exported 
decreased 21% from that shipped in 1971, 
the value decreased only 7%. The lesser 
decline in value was the result of the unit 
value of exported bentonite increasing 
$4.58 per ton, from $24.43 per ton in 1971 
to $29.01 per ton. This increase in per ton 
value was attributed to a large decline in 


Table 12.—Bentonite sold or used by producers in the United States, by State 


1971 1972 
State 

Short tons Value Short tons Value 
ATIZONS oo dd EE W w 25,410 $284,660 
e,, ß e 83,982 $1,047,583 39,787 923,027 

Sr ³ðͤ ĩ 1,548 7,142 929 6, 
ͤͥͤĩͥͤ we Deseo V E W 40 120 
Mississipiidʒdʒ«„„ũn⸗ „ 280,635 3,396, 447 277, 596 3,387, 514 
Missouri... e e te eee 42,5 W 
Monts l... .-.- 228,624 1,668,732 283,390 1,489,861 
EE ĩ]ſ/ ²˙·w is Soci eme SC 10,140 1,192 14,309 
üõ suma CERES W 88,220 1,127,997 
Utah eeen a to ee eee oS Se a 4,051 80,652 4,01 48,8038 
KT EEN 1,751,858 17,267,091 1,811,246 18,359, 756 
Other State DET 21,768 4,468,428 285,174 ; 987 
Total. c: ³˙¹—¹ꝛͥA ⁰ m A 2,665,759 27,891,815 2,766,998 29,880,517 


W Withheld to avoid Mack individual company confidential data; included with “Other States." 


Includes Alabama, Nevada, 


klahoma, South Dakota, and data indicated by symbol W. 


CLAYS 


the amount of lower cost bentonite 
shipped for iron ore pelletizing. Exports in 
previous years consisted of a larger per- 
centage of the lower cost pelletizing grades. 
Domestic bentonite producers were facing 
increased competition in foreign markets. 
Bentonite from the Greek island of Milos 
was reportedly being blended with the 
U.S. clay for pelletizing Canadian taconite 
ores on a large scale. 

Bentonite was exported to 71 countries, 
a decrease of 4 from the previous year. 
The major recipients were Canada, 56%; 
Australia, 9%; West Germany, 7%; United 
Kingdom and Singapore, 6%; each; and 
others, 16%. Domestic bentonite producers 
reported the end use of their exports were 
iron ore pelletizing, 43%; foundry sand, 
40%; drilling mud, 13%; and others, in- 
cluding animal feed, oil refining catalysts, 
and waterproofing and sealing, 4%. 


Table 13.—U.S. exports of bentonite as 
reported by producers in 1972, by use 


Use Short 

tons 
Drilling mud`-__----------------------- 56,666 
Foundry sandddddd 167,130 
Pelletizing (iron ore 188,458 
Other! unas tau ² Kd v eode 15,840 
Totals zz: Qu usu ² ůͥw-- eee eee 423 ,094 


1Includes animal feed, oil refining catalysts, 
waterproofing and sealing, and other uses. 
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FULLER'S EARTH 


Production of fuller's earth in 1972 de- 
clined 3% in quantity and the total value 
declined 5%. The unit value assigned by 
domestic producers decreased $0.61 in 1972 
to $23.08 per ton. This decrease in value 
was due primarily to the lower values re- 
ported by Florida producers. Georgia pro- 
ducers reported modest increases in unit 
value. 

Fullers earth production was reported 
from operations in eight States. The top 
two producing States, Georgia (4195) and 
Florida (36%), accounted for 77% of the 
domestic production. The other six States 
accounted for the remaining 23%. Georgia, 
Mississippi, and Tennessee showed gains in 
production, while Illinois, California, Flor- 
ida, Texas, and Utah declined. 

Fuller's earth is defined as a nonplastic 
clay or claylike material, usually high in 
magnesia, which has adequate decolorizing 
and purifying properties. 

Production from the region that includes 
Attapulgus (Decatur County), Ga. and 
Quincy (Gadsden County), Fla, is com- 
posed predominantly of the distinct lath- 
shaped amphibole clay mineral attapulgite. 
Most of the fuller's earth produced in the 
other areas of the United States contains 
varieties of montmorillonite. 

Prices for fuller's earth were not pub- 
licly quoted in 1972, but the per-ton val- 
ues reported by producers ranged from $14 
to about $29. 


Table 14.—Fuller's earth sold or used by producers in the United States, by State 


State 


ta 
Other States 22222222 222 c LLL lll 2222 lll 


1971 1972 
Short tons Value Short tons Value 
432,689 $12,220,273 353,473 $9,709,923 
348,048 7,729,590 405,170 9,053,440 
2,580 50,591 2,080 41,857 
280,602 4,019,162 227,815 4,012 ,899 
1,013,914 24,019,616 988,538 22,818,119 


! Includes California, Illinois, Mississippi, Tennessee, and Texas. 


Exports of fuller’s earth to 40 countries 
increased from 27,000 short tons in 1971 to 
39,000 tons valued at $1.7 million in 1972. 
Export tonnage increased 44% and its val- 
ued increased nearly 47%. The unit value 
of exported fuller's earth rose nearly $0.68 
per ton. The major recipients were the 
United Kingdom, 2695; Canada, 21%; and 
other countries, the remaining 53%. 


Imports of fuller's earth in 1972 were 43 
short tons valued at $3,000, all from the 
United Kingdom. Imports increased nearly 


2397. 
COMMON CLAY 


The domestic production of common 
clay and shale in 1972 totaled 46.1 million 
short tons valued at $74.0 million. Com- 
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KAOLIN,thousand short tons 


BENTONITE, thousand short tons 


MINERALS YEARBOOK, 1972 
6,000 


° 
8 


+ 
o 
o 
o 


OOO) 
SSS 


A 
e 
0$0$0905 


S 
Es 


Lë NNNSN 

8 5 ESS 
AN 

SRR OF» a>: wa a Su SNN 


O EE SSANAANAS 


S 


dë 


2,000 S 


d 

“⁄⁄ 
"rg 
444 


Eeer 
Se 
— 


w 


NNNA SEAS SS 


4444 
4444 
VIAAAAAAAA 


4444 


NNASSASSSSS 
NNA NA S 


44444444 


1,000 


H 
H 
7 


° SOAK AA : x : X : LE 
NOI Ones eramics 


O 
1963 965 967 969 1971 I973 1975 - 


Figure 1.—Kaolin sold or used by domestic producers for specified uses. 
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mon clay and shale represented 78% of 
the quantity and 25% of the value of the 
total clay and shale produced domestically 
in 1972. In addition, Puerto Rican produc- 
tion of common clay and shale was re- 
ported at 360,724 tons valued at $382,296. 
Domestic output in 1972 increased 4% 
over that reported for 1971. 

Common clays and shales are for the 
most part used by the producer in fabri- 
cating or manufacturing a product. Less 
than 10% of the total clay and shale out- 
put was sold. The average unit value for 
all common clay and shale produced in 
the United States in 1972 was $1.60 per 
short ton, $0.08 more than in 1971. The 
range in unit value reported for the bulk 
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of the output was from $1 to $2 per ton. 

Common clay is defined as a clay or 
claylike material which is sufficiently plas- 
tic to permit ready molding and vitrifica- 
tion below 1,100° C. Shale is a consoli- 
dated sedimentary rock composed chiefly of 
clay minerals which has been both 
laminated and indurated during burying 
under other sediments. These materials are 
used in the manufacture of structural clay 
products, such as brick and drain tile, 
portland cement clinker, and bloated light- 
weight aggregate. 

During 1972 General Shale Products 
Corp. and Pine Hall Brick and Pipe Co. 
announced plans to increase brick produc- 
tion capacities General Shale's expansions 


Table 15.—Common clay and shale sold or used by producers in the United States, 


by State 1 
1971 1972 
State — 
Short tons Value Short tons Value 

A.. ³ðji. 8 2,550,806 $3, GN 777 2,388,062 $3,462,479 
I/ ⁰˙¹·wĩd ĩ⅛ ä 119,003 3,048 108,957 70,441 
AT Kansas oe bee ³ md 936,048 1, 499 „500 885,147 990,269 
Salieri... 2,702,046 5,419,459 2,493,297 5,507,604 
Colorado. uz mccum ⁰⁰y ⁵³ĩͤ 8 581,174 1,084,672 691,718 1,321,018 
Connecticut.  ............ S aha Q S URS "T 174,165 322,069 156,723 291,864 
Delawaren- -ece oo et usss l sg suwapas 2 mu e 13,918 8,351 15,480 9,28 
WË et TEE 559,853 613,391 568,351 625,977 
l ⁵ð d EE 1,760,374 2,502,695 1, 855, 555 2,712,308 
F ears EE 1,621,661 2,675,409 1,609,537 2,652,316 
Iñdiagna- EEN 1,324,294 2,302,673 1,419,141 2,462,468 
E r huuu OSC S Zi muyu I LEE 1,027,654 1,702,207 1,047,466 2,642,705 
EMV ³ꝛ dd 879,426 1,151,078 1,169,528 1,456,742 
7Cö˙³5ê ũ . . 843,411 844, 071 838, 573 887,900 
Louisigna- al lu ms 886 1,073,417 1,606,173 1,000,162 1,454,844 
EE 42,180 56,077 40,230 57,081 
Maryland- uu acus Nox teet s s s r 1,024,989 1,558,148 1,101,140 2,109 ,578 
Massachusetts 185 , 732 376 , 883 218 ,779 415,812 
Melli. suwa scu ua 2,457,593 3,365,678 2,513,808 3,714,690 
Wund 223, 144 334,717 167,412 251,119 
Mississippis ot ³Ä˙ d aa ML co EE 1,860,323 2,138,984 1,496,694 1,506,355 
III cec ues d i dM e ah Ere 1,439,738 2,558,227 1,676,958 9,588,328 
Montana sco q ...... 8 34, 898 48,567 70,377 100, 610 
Ne ⁵ð i s s s s s P P n Eu Ue TE 69,401 82,358 115,033 143, 424 
New Hampahire LLL LLL LLL LLL ll. 36,725 33,812 50,750 70,125 
Now Jersey EE 8 134,377 891,783 152,514 485 ,693 
New Mexico... ... 2222 c LL LL Lll 2l Ll ll 22222 lll cll 76,189 114,142 65,124 107,789 
FEFJVCFVU½˙¹¹1LA ꝛĩð . adiu ce E E 1,588,012 1,742,467 1,600,723 1,919 ,417 
North Caroliug ng a eee eee bees 8,502,879 3,801,769 3,862,435 4,473, 183 
Ohio. onu pasya ũ ũ—— .... 8 3,054,644 5,589,308 3,292,878 6,009 ,840 
Ar ete ele y QE 844,617 1,254,585 937 ,683 1,397,874 
C Lu suu 155 ,922 240,177 149,411 223,111 
Pennsylvania ß e hes ds 1,766,279 4,767,608 1,857,880 5,405,932 
Puerto Rito- oe AA toe 8 41,726 58 ,449 60 , 724 382 ,296 
South Carolina______ dow EE 1,599,291 2,247,204 1,540,271 2,269,648 
South n 50,071 127 ,589 85,461 156,140 
KK 1,159,550 1,189,170 1,286,629 1,273,532 
„ DTT 4, 374, 219 7, „097, 936 4 „894,299 7,872, 486 
II/lküö —ãñĩ[yx s W w 256 ,397 682,741 
Iii... 1,709,859 1,799,879 1,634,024 1,783 ,350 
Washington: P xat Romi te Soe SS SS Eee 255,203 548,547 264,093 583,639 
West Virginia. ---------------------------------- 232,178 335,565 274,310 402 ,927 
TEEN 4,025 7,645 8,851 7,085 
Wyoming---------------------------------------- 45,696 110,438 61,634 149 ,370 
Other States ͤ2·ͥ·i 258,558 665,615 108, 374 224, 235 

"OMA oc eit St ³ ⁵ ů² ˙ m hama 44,795,218 68,237,895 46,487,593 74,369,973 


W Withheld to avoid disclosing individual company confidential data; included with Other States.“ 


Includes Puerto Rico. 


2 Includes Hawaii, Idaho, Nevada, North Dakota, and data indicated by symbol W. 
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were scheduled at its fully automated 
Knoxville, Tenn., plant and at Marion, Va. 
The expansion at Marion included a new 
40-million-brick-per-year kiln. Pine Hall 
had broken ground for an addition to its 
No. 4 plant in Madison, N.C., which was 
completed and put into operation in 1970. 
The enlarged facility would double Pine 
Hall’s capacity by increasing production by 
40 million bricks. Alliance Brick Corp. was 
purchased by the Whitacre-Grier Fire- 
proofing Co. of Waynesburg, Ohio. Whit- 
acre presently devotes its production equally 
to refractories for the steel industry and 
architectural clay products. Alliance’s mod- 
ern brick plant with its two tunnel kilns 
was viewed as supplementing Whitacre’s 
operations. An enlargement of its Tulsa, 
Okla., plant from a present capacity of 16 
million bricks per year to 40 million per 
year was outlined by the Acme Brick Co. 
The Oklahoma Brick Corp., of Oklahoma 
City, Okla., also announced plans to fully 
automate its clay brick plant. The kilns in 
the newly automated facility will highlight 
a highly efficient moisture removal system. 

Georgia Lightweight Aggregate Co. has 
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contracted with Fuller Co., Catasauqua, 
Pa., for a new rotary kiln processing sys- 
tem to be installed at its Rockmart, Ga., 
plant late in 1972. Dust collecting and 
control systems were scheduled for the Er- 
windale, La., plant of Big River Industries, 
Inc, and at Vulcan Material Co.'s ex- 
panded shale plant near Bessemer, Ala. 
The Onondaga Lightweight Aggregate 
Corp.’s newly acquired fly ash sintering 
plant in Queens, N.Y., formerly owned by 
Consolidated Edison, was successfully 
moved, renovated, and put on stream pro- 
ducing the corporation’s aggregate, Onolite. 
Plainville Corp. unveiled its redesigned 
"Masslite" expanded shale facility at Plain- 
ville, Mass. The redesigned Masslite plant 
features a more efficient operation and en- 
vironmental controls. 

Exports of common clay and shale are 
not tallied by the U.S. Department of 
Commerce. Most countries have local de- 
posits of either clays or shales which are 
adequate for manufacturing structural clay 
products, cement clinker, and lightweight 
aggregates, and thus have no need to im- 
port such material. 


CONSUMPTION AND USES 


The manufacturing of heavy clay prod- 
ucts (building brick, sewer pipe, drain 
tile , portland cement and clinker, and 
lightweight aggregate accounted for 38%, 
21%, and 18%, respectively, of the total 
1972 domestic consumption of clays. In 
summary, 77% of all clay produced in 
1972 was consumed in the manufacture of 
these clay- and shale-based construction 
materials. The above clay tonnage relation- 
ships were similar to those reported for 
1971. The utilization of clays in 1972 for 
heavy clay products and portland cement 
increased 2% and 8%, respectively, over 
that reported in 1971. This increased clav 
consumption in building products reflected 
the general increase in construction activ- 
ity. 

Heavy Clay Products.—The values re- 
ported for shipments of heavy clay prod- 
ucts in 1972 rose by 13% to $722 million 
from the 1971 value of $642 million. The 
trends in corresponding quantities were 
less consistent. Thousand-unit counts for 
unglazed facing tile, floor and wall tile, 
building bricks, and the tonnage of vitri- 
fied sewer pipe increased 33%, 12%, and 


11% respectively, over that shipped in 
1971. Shipments in 1972 of unglazed struc- 
tural tile, glazed facing tile and the ton- 
nage of vitrified sewer pipe showed de- 
creases of 34%, 15%, and less than 14% 
respectively, compared with shipments in 
1971. 

Lightweight Aggregate.—Consumption of 
clay and shale in the making of light- 
weight aggregate increased in 1972 to an 
alltime high of 10,750,217 short tons. This 
was a 5% increase over the 10.2 million 
short tons used in 1971. 

The tonnage of raw material mentioned 
in tables 16 and 19 for lightweight aggre- 
gate production refers only to clay and 
shale and does not include the quantity of 
slate and blast furnace slag similarly used. 
In 1972, a total 1,269,646 short tons of 
slate was expanded for lightweight aggre- 
gate, an increase of 54% over the 1971 
figure of 824,787 tons. In addition, the Na- 
tional Slag Association reported the 
amount of slag used as lightweight con- 
crete aggregate and in block manufacture 
decreased 8% in 1972 from 1,377,000 short 
tons in 1971 to 1,264,000 tons. 
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Refractories.— All types of clay were 
used in manufacturing refractories. Fire 
clay and kaolin accounted for 85% and 
12%, respectively, of the total clays used 
for this purpose. Minor tonnages of ball 
clay (2%) and bentonite, fuller’s earth, 
and common clay and shale (the remain- 
ing 1%), were also used, primarily as 
bonding agents. 

The tonnage used for refractories in 
1972 increased from 6% in 1971 to 7% of 
the total clays produced. This slight in- 
crease in the use of clay-based refractories 
reverses a downward pattern set for a 
number of years. The increase was due 
primarily to an upsurge in the production 
of refractory aggregates which offset the 
continuing decline in the production of 
more conventional brick-type refractories. 


Refractory aggregates are used mostly in 


plastic, ramming, and castable mixes. 


Filler.—All clays are used to some extent 
as fillers in one or more areas of use. Ka- 
olin and fuller's earth are the principal 
filler clays. Kaolin was used in the manu- 
facture of a large number of products, 
such as paper, rubber, plastics, paint, and 
fertilizers. The other important filler clay, 
fuller's earth, was used primarily in pesti- 
cides and fertilizers. Clays in pesticides and 
fertilizers are used either as carriers, di- 
luents, or prilling agents. 

A total of 595 of the clay produced in 
1972 was used in filler applications. Kaolin 
accounted for 92% and fuller's earth for 
6% of all the clay used for these purposes. 
The other clays accounted for the remain- 
ing 2%. The consumption of kaolin, ex- 
cept for plastics which decreased 10%, in- 
creased in the amount used, ranging from 
less than 1% to 90%. Kaolin used in 
paper filling and coating increased less 
than 1%, in paint 16%, in fertilizer 30%, 
in rubber 40%, and in pesticides 90%. 
Total quantity of fuller’s earth used in in- 
secticides and fungicides decreased 20%. 

Absorbent Uses.—Absorbent uses for 
clays, approximately 586,296 short tons, 
consumed slightly less than 1% of the 
total 1972 clay production. Demand for ab- 
sorbents in 1972 decreased 8% from that 
reported for 1971. Fuller’s earth was the 
principal clay used in absorbent applica- 
tions; bentonite was used to a lesser de- 
gree. Fifty-nine percent of the entire full- 
ers earth output was consumed for these 
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purposes. Demand for clays in animal lit- 
ter, representing 41% of the 1972 absorb- 
ent demand, decreased 14% from that re- 
ported for 1971. Demand for use in floor 
absorbents, chiefly to absorb hazardous oily 
substances, represented the remaining 59% 
of absorbent demand and decreased 3% 
from the 1971 figure. 

Drilling Mud.—Demand for clays in ro- 
tary-drilling fluids increased 4% in 1972 
from 583,712 short tons used in 1971 to 
approximately 596,180 tons. Drillings muds 
consumed slightly less than 1% of the en- 
tire 1972 clay production. Swelling-type 
bentonite is the principal clay used in 
drilling mud mixes, although fuller’s earth 
or nonswelling bentonite is also used to a 
limited extent. Bentonite and fuller’s earth 
accounted for nearly 100% of total amount 
of clay used for this purpose. Small 
amounts of kaolin, ball clay, and common 
clay and shale were used in specialized for- 
mulations. 

Floor and Wall Tile.—Common clay and 
shale, ball clay, kaolin, and fire clay, in 
order of demand, were used in manufac- 
turing floor, wall, and quarry tile. This 


tile end-use category accounted for less 
than 1% of the total clay production in 


1972. Demand in 1972, 452,014 short tons, 
decreased over 7% from that shown in 
1971. 

Pelletizing Iron Ore.—Bentonite is used 
as a binder in forming iron ore pellets 
prior to the blast furnace operation. De- 
mand, reversing a general trend for several 
years, decreased 9% in 1972, to 707,187 
short tons. This decline in the use of ben- 
tonite for iron ore pelletizing reflects the 
inroads made by the lower cost Greek ben- 
tonites into a traditional U.S. clay market. 
Of the total bentonite produced in 1972, 
about 26% of the swelling variety (a de- 
crease from the 37% in 1971) was con- 
sumed for this purpose. U.S. deposits con- 
tinued to be the major source for swelling 
bentonites. 

Pottery.—The total demand for clays in 
the manufacture of pottery, sanitary ware, 
and related products, excluding clay flower 
pots, accounted for 1% of the total 1972 
clay output. The total clay demand, prin- 
cipally ball and kaolin clays, rose about 
4% from 591,167 short tons in 1971 to 
616,494 short tons in 1972. 
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Table 16. —Clays sold or used as reported by producers in the United States in 1972, 
by kind, and use, including Puerto Rico 
(Short tons) 


Ball Common Fire clay Fuller’s Undis- 
Use clay Bentonite clay and (refractory earth Kaolin tributed! Total 
shale only) 
Adhesi ves bs (2) a Së (2) 73,417 = 3 78,417 
Alum (aluminum sul- 
fate) and other 
chemicals. ........ T (4) at (4) (4) 111,005 24,463 135 , 468 
Animal feed. ........ -- 100,590 oe sz (2) 9,452 aug 3 110,042 
Animal litter en 3,682 s — 288,921 ed TM 242,603 
Asphalt emulsion and 
tiles (4) (4) bë =e =e -- 11,110 11,110 
Brakes and clutches.. aa Mu 874 SC Se 5 
ef Building brick: 
Cormon 53 Z (2) 8,607,901 te we (2) -- 23, 607,901 
5 N (2) 16,575,310 80,000 — 285,268 -. 316,890,578 
Cialis (oil refining). 150 (4) ex A P 67,990 8,406 71,546 
Cement, portland.... e (2 12,539,953 Gs (2 75, 698 -- 212,615, 651 
Ceramie hobby 9 ES m 1,221 xu m 5 Pe 1,226 
China/dinnerware. .. (.) m ^ de am "e 50,801 we 3 50,801 
Crockery and other 
earthenware. .....- V = 5,118 (4) "T 19,995 9,484 84,597 
Drilling mud (2 537,357 200 — 58,623 (2 mS 3 596,180 
Electrical porcelain. . . (2) Ke EN zt MN 5,938 a 35,988 
Fertilizers em 2,608 (2) -- 42,006 75,969 ee 3 120,583 
Fiberglas ee ug 1 i — 158,788 me 158, 788 
Filtering, clarifying, 
and ecolorizing: 
Animal oil. ER (4) 858 ER (4) .. 81,742 81,742 
Mineral oil. ..... MS 51,240 NE -. 87,984 = oes 89,224 
Vegetable oil... lo 14,556 oF = (2) ES GR 3 14,556 
Firebrick, block, and 
shapes 40,851 6, 596 — 2,231,914 — 337,347 — 2,616,708 
Floor RENE E es (2) EN — 848,693 = ne 1343, 693 
Flower pots = ^ 48,098 ie 2 ES a 48 ,098 
Flue linings.......... e E 144,482 (4) 2 (4) 62,425 206,907 
Foundry sand. -- 711,534 -- 278,900 ie (?) os 3 985,434 
Glazes, glass, and 
enamels 1,555 (2) zs (?) EET 27,126 5s 3 28,681 
Grogs and crudes, re- 
fractory yy Sa Kom — 244, 035 — 153,541 a 897,576 
Gypsum products == 2e ET ER Ge 16,101 Ge 16,101 
High-alumina (mini- 
mum 50% Alz0) 
refractories (2 m — 228,487 "E (2) 28 3228 , 487 
Kiln furniture (4) - (4) Së — 22,548 22,548 
Lightweight aggregate. -- 10,750,217 e ES ou -- 10,750,217 
poleum e "n x s (3) y 
Medical, pharmaceuti- : 
cal, and cosmetic. . - m" (4) zx Te (4) (4) 2,784 2,734 
Mortar and cement, 
refractory ........- (4) Si (4) 257 ,553 8 (4) 58,582 816,135 
Paint. ` ------------ = (4) 96 e (4 141,495 3,419 145,010 
Paper coating Së (2) mE Es (2) 1,433,916 -. 31,433,916 
Paper filling (2) Sé SS Se (2) 765,138 fe 3765 ,188 
Pelletizing (pon ore) — 707,187 Ze 25 as Se ës 707, 187 
Pesticides and related 
products. ......... (2) 40,208 MN — 144,380 28,442 S 3 213,080 
Plastics ae za (2) as (3) 71,844 ES 3 71,844 
Plug, tap, and wad ... n SE -— 7,499 ae E a 7,499 
Pottery............. 182,471 (4) 13,267 (4) == 23,748 12,152 231,633 
Rubber............. 3 - GE ei (2) 376 ,099 ae 3 376,099 
Sanitary ware 173,431 Ee 2E == -- 146,053 ia 319,484 
bd pipe, vitrified . . Da -. 1,828,830 188,557 -- Ge -. 2,012,887 
e: 
Drain E ES 410,684 T E SE e 410,684 
Floor and wall, 
ceramic. .....- 137,112 Ss 141, 588 4,000 (?) 43,485 Srs 3 326,795 
Quarry.......... (2) A 125,219 Se = ix = 3 125,219 
Roofing......... M: "d 52,544 en a (2) SS 3 52,544 
Structural a ç 132 ,148 E PES e E 132,148 
Other a3 es 82,228 Ge Wi - Se š 
e and 
sealing ele 39 ,350 T Sie (2) = - 3 89,8350 
Miscellaneous Des ae 36,880 27,286 12,376 4,174 49: aoe 66 ,880 -- 223,531 
Un distributed 66,490 41,710 24,000 92,925 9,059 "Mh xs 
Exports 35, 685 423 „094 40, 370 27,591 39° 120 748, 092 -- 1,818,952 
Total 675,285 2,766,998 46,487,598 8,580,685 988,588 5,317,637 (8) 59,816,686 


1 Total of clays indicated by footnote 4. 

? Withheld to avoid disclosing individual company confidential data; included with “Miscellaneous.” 

3 Incomplete figure; remainder included with “Miscellaneous.” 

4 Withheld to avoid disclosing individual company confidential data; included with Undistributed.“ 

5 Includes graphite anodes; caulking, putty, sealers, glue; dummy and oil well sealin, ng; ink; mineral wool and 
1 GER granules; textiles; water treatment and filtering; unknown uses; an data indicated by foot- 
no 

6 Total “Undistributed” included with totals for each specific use. 
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Table 17.—Shipments of principal structural clay products in the United States 


Products 
W brick (building) 1,000 standard 
i 
Value. --------------- housands. . 
Unglazed structural tile short tons. _ 
ies... 8 thousands 
Vitrified clay sewer pipe and fittings 

short tons 

Value thousands 


Facing tile, ceramic glazed, including 
glazed brick. .1,000-brick equivalent. 
Value ge oso Rie thousands 
Facing tile, unglazed and salt glazed, 
ipte equivalent, 8- by 5- by 12- 


alue. 
Clay floor and wall tile and accessories, 
including quarry tile 
1,000 square feet. 


Vall. v thousands 
Total value thousands 
r Revised. 


1968 


1,705,528 


$109 , 465 
211,228 
$19,708 


8,082 
$750 


214,512 
$138,319 


$590,776 


1969 1970 1971 
7,289,669 6,495,995 7,569,726 
$318,892 $287,131 $346,390 
241,509 181,046 r 152,536 
$6,875 $5,908 $4,432 
1,783,546 1,622,889 1,720,597 
$120,420 $119,048 $138 , 067 
200 ,074 167,070 162,536 
$19,188 $15,661 $14,904 
2,965 1,915 950 
$729 $469 $129 
284 ,780 250,405 216,112 
$142,878 $126,219 $142,645 
$608,982 $554,431 $641,567 


Table 18.—Clay and shale used in building brick production 
in the United States in 1972, by State 


State Short tons Value 
Alabama 1,114,432 $1,766,607 
Arizona. ...........--- 93,95 57 69,9 41 
Arkansas.............- 456,870 422 ,027 
California 391, 645 787, 005 
Colorado. ............. 387,415 155,685 
Connecticut. 149,228 277,989 
Delaware 15,480 9,288 
Georgia 1,498, .168 2,156,710 
Hawaii and 

Florida 32,122 45,475 
Idaho and 

Massachusetts 165,914 297,515 
Illinois. ..............- 522,899 1,057,213 
Indiana 627,854 1, 022, 103 
ISS À. 282,106 685,484 
Kansas 398,989 549, 706 
Kentucky / 295, 467 344, 794 
Louisiana. 215,102 838,117 
Maine 40, 196 56,986 
Maryland 462, 370 1,138,648 
Michigan and 

Montana 113,872 156,128 
Minnesota 50,177 75, 266 


State Short tons 
Mississippi 990,075 
Missouri 230,269 
Nebraska. ...........- 44,999 
New Hampshire 50,750 
New Jersey 110,371 
New Mexico, 

South Pa kota 
and Uta g 166,280 
New Vork Oe KNEE 280,680 
North Carolina 2,875,922 
N visu Dakota......... 14,580 
nis 1,388,373 
Oklahoma mo 75,477 
Oregoůo n 89,543 
Pennsylvania 1,437,206 
South Carolina 1,287,487 
Tennesse 26,934 
OXaS ooo ee 8 1,592,148 
Virginia 1,056, 852 
Washington ALANI INO 121,614 
West Virginia 126,372 
isconsin. ...........- 8,081 
Wyoming............. 54, , 895 
Total..........- 20,183,211 


1972 


8,402,217 
$408,774 
100,534 


$8,084 


1,717,991 
$143,082 


129,498 
$12,934 


1,262 
$251 


807,894 
$159,105 
$722,286 


Value 


$1,233,164 
486,638 


379,810 


342, 568 


83,826,387 
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Table 19.—Clay and shale used in lightweight aggregate production in the United States 
in 1972, by State and including Puerto Rico 


State Short tons Value 
Alabama and Colorado.. eee 884,186 $1,086,418 
Arkansas, Florida, and Nebraska. 502, 500 574,000 
1% ⁵ ¼ ũ ͥ eet ERU u Got S hasa ei sa Saa ee 8 958,097 2,477,561 
Illinois and , ðᷣ rtr ams 1,000,646 1 „514,451 
1111 ³¹w³m¹A ⅛⁰Ü¹·⁶u ³o¹¹wm ⁰ ⁴ e ⁰⅛¹˙ ii . 8 288 , 822 02 , 550 
Kansas, Kentucky, and Marylan!daei 881,680 1,196,729 
Louisiana and Massachusetts- eee 881,630 612,994 
Michigan and Missouri... 22 2-5. gedet rene rane re 523,653 1,767,862 
Minnesota and Montana- ------------------------------------------------- 189,880 213, 040 
FTT S LS SQ Ee 476,033 238,017 
New York; scu Su. Tua ⁰⁵ yu dd t e P Q uo dE 1,010,094 1,021,081 
North Carolina, Ohio, and South Dakota... 1,025,541 1,038,177 
North Dakota and Utah. eee 162,833 412,161 
P nno ³⁰¹¹¹¹ ⁰ a awe e Sa dI LC M C ED 216,663 325 ,000 
OO ON EE 45 ,000 90,000 
Pennsylvania. EE 72, 500 39, 875 
Tennessee -criasse sn ⁰ͥͥ -; ð ſy ͥ⁰ꝑydd d ESU a 338,394 21,9 
/ööͤõͤõͤĩõĩʃͤ l deff ð j y ß 8 1,492,976 2,092, 200 
Virginia and Washington 313, 139 298, 081 
Püsrto Ric- ã l h tcd nter Ad UE M LIE E md S a Mts 86, 86,000 
Total; eeh 10,750,217 15,808,042 
Table 20.—Shipments of refractories in the United States, by kind 
Shipments 
Product Unit of 1971 1972 
quantity 
Quantity Value Quantity Value 
(thousands) thousands) 
CLAY REFRACTORIES 
Fire clay Sper are semisilica) brick and shapes 1,000 9-inch 209,900 $46,916 214,475 $49 ,960 
except su equivalent 
Superduty fire ened brick and shapes BE, TEE 60,930 22,060 61,826 24,930 
High-alumina brick and shapes (50% AleO: and do- 61,872 89, 244 14,620 51,524 
over) made substantially of calcined diaspore 
or bauxite.! 
Insulating firebrick and shapes ee | cus 41,452 18,320 44,684 14,824 
Ladle brick „ 178, 883 26,550 194,874 30, 579 
Sleeves, nozzles, runner brick, and tuyeres os SOO? us. ,510 14,748 ; 15,979 
Glasshouse pots, tank blocks, feeder parts, and 
upper structure shapes used only for "glass 
Hot-top refractoriess Short tons... 28,261 1,914 25,796 2,092 
Clay-kiln. furniture, radiant-heater elements, ....do...... NA 9,686 NA 11,883 
potters' supplies, and other miscellaneous 
shaped refractory items. 
Refractory bonding mortars, air-setting (wet and Short tons... 62,408 9,675 67,019 11,263 
Refractory siding mortars, except air-setting `... do 8,817 1,162 8,632 1,262 
Plastic Ee and ramming Sos LEE S . 159 ,648 16,196 174, 403 18,162 
Castable refractories (hydraulic-setting). ...... ----d0__---- 178 ,068 20, „733 192 , 624 24, 528 
et castable refractories icles do 42,716 6,510 44,642 7,647 
setting 
Other clay refractory materials sold in lump or do- 810,294 8,854 368,660 10,046 
ground form.‘ 
Total clay refractor ies XX 236, 563 XX 274, 679 
NONCLAY REFRACTORIES 
Silica brick and shapes 1,000 9-inch 33, 637 12,147 82,497 12,877 
equivalent 
Magnate and magnesite-chrome brick and do 77,039 93, 572 90, 109 106,726 
shapes (magnesite predominating) (excluding 
molten-cast and fused m 
Chrome and chrome-magnesite brick and shapes do 15,153 16,708 18,713 20,044 
Ne predominating) (excluding molten- 
Short tons... 14,828 14,323 15,756 15,769 


Graphite crucibles, retorts, stopper heads, and 
r 1 refractories containing natural 
graphi e 


See footnotes at end of table. 
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Table 20.—Shipments of refractories in the United States, by kind—Continued 


Product 


NONCLAY REFRACTORIES—Continued 


Mullite brick and shapes made predominantly of 
kyanite, sillimanite, andalusite, or synthetic 
mullite (excluding molten-cast). 

Extra-high-alumina brick and shapes made pre- 
dominantly of fused bauxite, fused or dense- 
sintered alumina (excluding molten-cast). 

Silicon carbide brick and shapes made predomi- 
nantly of silicon carbide (including kiln furni- 


ture). 
Zircon and zirconia brick and shapes made pre- 
dominantly of either of these materials. 
Forsterite, pyrophyllite, molten-cast, dolomite, 
dolomite magno) and other nonclay brick 
and shapes including carbon refractories ex- 
cept those containing natural graphite. 
Mortars: 


in . 
Plastic refractories and ramming mixes (wet and 
dry types): N . 
Basic (magnesite, dolomite, or chrome ore 
redominating). 
Other nonclay plastic refractories and ram- 
ming mixes. 
Dead-burned magnesia or magnesite. ......... 
Nonclay gunning mixes 
Other nonclay refractory materials sold in lump 
or ground form.* 


Total nonclay refractories 


Grand total refractor ies 


Unit of 
quantity 


1,000 9-inch 
equivalent 


Shipments 
1971 1972 
Quantity Value Quantity Value 
(thousands) (thousands) 
5,839 9,821 4,517 8,917 
8,006 9,299 2,684 8,629 
8,410 18,472 8,355 13,847 
1,953 6,914 1,785 6,671 
27,281 48,202 35,216 65,270 
94,774 9,782 11,465 1,865 
80,847 6,097 29,856 5,995 
40,996 10, 235 49, 416 12,861 
121,214 17,822 128, 550 18,371 
73, 883 16,870 80,884 19,394 
102, 270 8,511 115, 164 10, 075 
198 , 667 25,973 303, 108 35,817 
213, 676 7,993 342, 587 11,620 
XX 327, 286 XX 378, 628 
XX 563,799 XX 648,307 


NA Not available. XX Not applicable. 


1 Excludes data for mullite and extra-high-alumina refractories. These products are included with mullite and 
extra-high-alumina brick and shapes in the nonclay refractories section. 


2 Now included with fire clay Gncluding E 
che 


š Includes data for bonding mortars wh 


lica) brick and sha 
ontain up to 60% Al 
tain more than 60% Als, dry basis, are included in the nonclay refractories section. 


» except superduty. 


3, dry basis. Bonding mortars which con- 


4 Represents only shipments by establishments classified in “manufacturing” industries, and excludes ship- 
ments to refractories producers for the manufacture of brick and other refractories. 


5 Includes data for calcined clay, ground brick, and siliceous and other gunning mixes. 
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Table 22.—U.S. imports for consumption 
of clay in 1972 
Quantity Value 
Kind (short (thou- 
tons) sands) 
China clay or kaolin, whether 
or not beneficiated: 
Brazil 75 $1 
Canada 701 44 
„ West 1 1 
Japan 134 29 
United Kingdom........ 24,570 661 
Total. 25,481 736 
Fuller's earth: United 
Kingdom...............- 43 8 
Bentonite: Italy............ 127 8 
Common blue and other ball 
clay, not beneficiated: 
United Kingdom.......... 6,916 112 
Common pue or other ball 
ay, wholly or partly 
beneficiated: 8 S 
United (Kingdom os: 2,808 97 
Total. 2,818 99 
Clays, n. e. e., not beneficiated 
S ovis wks wey 27,328 21 
Canada 77 1 
France... ............- 8 (1) 
Germany, West 45 4 
TS 27,458 26 
Clays, ito wholly or 
partly beneficiated: 
Australia 1 (1) 
Canada 32 4 
5 West........- 239 21 
Japan. 142 34 
United Kingdom 786 45 
Totaal 1,150 104 
Clays artificially activated 
with acid: 
Canada 1,351 67 
Germany, West 305 30 
Ireland...............- (2) (1) 
kes FFC 276 63 
tor ata K AE 794 60 
United Kingdom Q) | 1 
Total 2, 726 221 
Grand total.......... 66,714 1,309 


1 Less than 1⁄4 unit. 


WORLD 


Australia.—The Australian Mineral De- 
velopment Laboratories at Frewville, South 
Australia, was requesting quarrying and 
mining companies in the Sydney and Mel- 
bourne areas to submit samples of clay, 
shale, or potentially bloating material for 
a preliminary evaluation of bloating be- 
havior up to 1,350? C. These evaluations 
were part of the Laboratories’ investiga- 
tions throughout Australia for new sources 


of lightweight aggregate material capable 


REVIEW 


of being used in heavy construction. The 
Laboratories were also planning tests to 
develop brick and tile blends using light- 
weight sands and fines.? 

Abaleen Minerals NL reported plans to 
begin kaolin production early in 1973, 
from its undisclosed southern deposit. Pre- 
liminary geological studies of the deposit 
proved some 20 million tons of exploitable 


Kee Minerals. No. 62, November 1972, 
p. 29. 


CLAYS 


Table 23.—Kaolin: World production, 


by country 
(Thousand short tons) 
Country 1 1970 1971 1972 p 
North America: 
Mexico 87 80 79 
United States 2 4,926 4,886 5,318 
South America: 
en tina 82 70 61 

Chile ...---.---- 53 46 60 

Columbia 102 106 111 

Ecuador el el 

Paraguay 1 1 4 

Peru... 2 e2 e2 

Wee e 
ustria (marketable) 108 102 97 

Belgium 110 110 110 

Bulgaria 140 152 e 165 

Czechoslovakia 405 445 e 468 

Denmark 20 20 20 

oe „FCC 575 e 580 e 580 

ermany, West 

Rab) 9 493 460 460 

reec e.. 53 59 e 61 
Hungary..........- 79 e 80 e 80 
Italy: 

Crude r 111 106 76 
Kaolinitic earth. 11 16 e 22 

Portugal........... 58 50 41 

Romania aa 55 55 55 

Spain (marketable) 4 192 857 e 390 

weden 33 33 88 
U.S.S.R. .. 2,000 2,100 2,200 
United Kingdom. 3,509 3,054 8,371 

Africa: 

Angola............ 2 1 el 

Egypt, Arab 

Republic of 25 49 e 55 
Kthiopls RON NS 12 11 29 
Keny a 2 e2 1 
Malagasy Republic 1 2 2 
Mozambique 2 2 2 
Nigeria 1 (5) is 
South Africa, 

Republic of 41 43 42 
Swaziland 2 2 2 
Tanzania 1 1 el 

Asia: 

Rone. Kong 4 3 3 
Salable crude. . S 225 203 240 
Processed...... 109 107 127 

Indonesia (kaolin 

powder) 10 11 7 
Ian 50 53 e 55 
Israel e 22 82 
Japan 243 420 356 
Korea, Republic of 215 211 208 

alaysia. ......... 4 13 116 
Pakistan 10 3 5 
Sri Lanka 2 3 4 
Taiwan )). ell el 18 
Thailand. 1 11 e 12 
Vietnam, South 1 1 1 

Oceania: 

Australia s_____ __ __ 99 e 100 e 100 

New Zealand 13 22 10 

Total. r 14,292 14,268 15, 289 

e Estimate. P Preliminary. t Revised. 


1 In addition to the countries listed, Brazil, People’s 
Republic of China, East Germany, Lebanon, ‘Southern 
Rhodesia, and Yugoslavia also produced kaolin, but 
information is inadequate to make reliable estimates 
of output levels. Morocco produced less than 500 
tons in each of the years covered by this table. 

2 Kaolin sold or used by producers. 

3 Includes kaolinite clay. 

Figure apparently re 1 marketed output, 
meang some crude olin and some washed 


s Less than Le unit. 

6 Year beginning March 21 of that stated. 

1 Data given are for ceramic and pottery and 
paper filler elays. 

8 [ncludes ball clay. 


$21 


ore, but indications were that this figure 
could be much higher. Although the ka- 
olin has a high titanium content, which 
tends to stain paper, Abaleen planned to 
sell to the papermakers.3 

Ataka and Co. Ltd., Japan, announced 
plans to expand its kaolin mining and 
processing project at Greenbushes, Western 
Australia, 135 miles south of Perth. Expan- 
sion of the Greenbushes pilot plant will 
increase production to 3,000 tons per 
month, at a cost of $1.5 million.* 

Mineral Deposits Ltd. reported conduct- 
ing feasibility studies on bentonitic clays 
from several localities with Baroid Aus- 
tralia Pty. Ltd., an associated company.5 
The Steetley Company, Ltd. acquired 
Commercial Minerals Pty. Ltd. of Newcas- 
tle, New South Wales. Commercial Miner- 
als, among its activities, extracted and pro- 
duced calcined flint clay, used widely as a 
refractory. This latest acquisition by Stee- 
tley, a vertically integrated United King- 
dom refractory producer, continued the 
groups' diversification and complements its 
basic refractory products.é 

English China Clay, Ltd., put a new ka- 
olin processing plant on stream in Victo- 
ria. The new plant's annual capacity of 
36,000 short tons per year of wet processed 
products was slated for expansion within 
the next few years to 90,000 short tons per 
year.7 

Canada. —A decision in midyear 1973 
was expected on a joint venture between 
Algoma Central and an unnamed firm to 
exploit Algoma's 200-million-ton silica-ka- 
olin deposits 50 miles north of Hearst, On- 
tario. Algoma and its partner, experienced 
in kaolin mining, processing, and market- 
ing, were planning milling at a rate of 
600,000 tons per year to yield 80% silica, 
15% kaolin, and 5% waste. The kaolin 
would be upgraded to about 83% bright- 
ness by a process developed jointly with 
the Ontario Research Foundation for use 
in papermaking.® 

Egypt, Arab Republic of.—A joint scien- 
tific program was announced between 
Egypt and Czechoslovakia to develop the 


3 Page 26 of work cited in footnote 2. 

Mining Journal Dec V. 278, No. 7139, 
June 16, 1972, p. 5 

4 555 and Quarry. V. 65, No. 2, August 1972, 


2 
* 5 Industrial Minerals. No. 57, June 1972, p. 53. 
6 Induatctal Minerals. No. 6i, October 1972, 


3 
P. Colligan, R. V. Kaolin. Eng. and Min. J., 
v. A Ne: 3, March 1978, pp. 158-159. 


and Mining Journal. V. 173, No. 
10, 8 1992 p. 24. 
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Table 24.—Bentonite: World production, by country 


(Short tons) 
Country 1 1970 1971 1972 v 
North America: 
Guatemala______ eee ⁰¹Ü¹¹ÜnmdA y ete, Se 2,816 ae 
Jõõĩͤ EE 69,390 63,524 41, 870 
United States: EE 532,843 2,665,757 2,766, 995 
South America 8 
Argentina; 22 O: oc een, 61,178 94,764 e 99,000 
Perú: scu 222 c ĩð dd mt 88 89,218 e 40,000 e 40,000 
Europe: 
France 2 ↄð ſ ⁰ T 21.315 e 22,000 22,000 
„ TTT 207,981 245, 500 e 254, 000 
Ff eS ee eee EE 71,650 8,2 e 77, 000 
ITI ³Üö ³ d x ra at et ole , 683 327,102 801,153 
Poland... e ae rete ee eee es ee de at 55,116 e 55,000 e 55,000 
(TT TEE 182 ,277 e 132 ,000 e 182 ,000 
Spali- eneee e eo ee ae ou es 41,176 42,167 ° 48,000 
Africa: 
Algeria (bentonite clay) .__.........--.-.---.-.---.--------- e 22 ,000 10,490 21,947 
PPP ⁵˙¹¹m ³ MM .A.. 62 e 28 = 
ENEE e 28,000 19,901 26,608 
h ²˙·¹ Le cla DLL LED ee 6,055 6,009 2,687 
South Africa, Republic ff 18, 412 22, „745 26,799 
Asia: 
UI... A x 8 A ae 1,489 
Cyprus (bentonite clay) ))) 14,441 13,849 12,174 
ER 13 ,228 14,830 e 15,000 
PB am acsads e 482 580 
Philippines EE 181 171 67 
If post A at 8 2, 200 2,200 2,200 
Israel (mataban tonite) JJ E S ya D MM M out Ae ER 2,756 2,206 
Oceania: 
Australia: ? 3 
(( ³ AAA 128 101 e 110 
Bentonitic cla „„ 282 273 e 260 
New Zealand. de s s s s s S s s s s s s s — 21,740 12,964 683 
7 ⅛·ͤvꝛ m; . ĩð y 8 8,709,872 8,892,827 8,944,677 
e Estimate. p Preliminary 


1 In addition to the countries ies listed Austria, Canada, the People’s Republic of China, Japan, and the U.S.S.R. 
are believed to have produced bentonite, but output is not reported and available information is inadequate to 


ut levels. 
ntonite cla 


make reliable estimates of ou 
? Data represent exports of 


3 Data are for year ending June 30 of that indicated. 


Table 25.—Fuller's earth: Noncommunist 


world production, by country 
(Short tons) 

Country ! 1970 1971 1972 » 
Algeria 66,139 » 66,000 ¢66,000 
Argentina 3,616 1,033 e 992 
Australia 2 e 90 99 
Italy ...........- 79,956 82,626 82,662 
Mexico 26,678 22,316 33,501 
Morocco......... 12,527 15,711 17,017 
Pakistan 14, 000 14, 106 12,397 
Senegal (Attapul- 

Wd Mc 8,362 8,097 8,405 
South Africa, 
Republic of 1,713 1,347 2,091 
United States. 981,890 1,013,914 988, 538 
Total 1,189,876 1, 220, 240 1, 206, 702 
e Estimate. p Preliminary. 


1 In addition to the countries listed, France, Iran, 
Japan, Turkey, and the United Kingdom have 
reportedly produced fuller’s earth in the past and 
may continue to do so, but output is not reported 

available information is inadequate to make a 
reliable estimate of output levels. Similarly, no in- 
formation is available on output in the Communist 
nations of Europe and Asia, but at least some of 
them also are presumably producing fuller’s earth. 


2 Data are for year ending June 30 of that stated. - 


newly discovered bentonite deposits in Fay- 
yum for use in oil well drilling. 

France.—Installation of additional equip- 
ment at Engelhard Minerals & Chemical 
Corp. and Solvay’s jointly owned kaolin fa- 
cility in Brittany was nearing completion. 
The additional equipment was designed to 
upgrade the plant production to paper- 
coating quality. Plant capacity was esti- 
mated at 110,000 short tons per year.9 

Germany, West.—Sued-Chemie A.G. and 
Girdler-Suedchemie G.m.b.H. of Munich 
announced that their recently appointed 
agents for bleaching earths and catalysts, 
Production Chemicals (Rochdale) Ltd., 
United Kingdom, will provide detailed 
technical services.10 

Guyana.—Final arrangements were made 
with a participating Japanese company, 
Nisho-Iwa Co., for erecting a kaolin proc- 


9 Work cited in footnote 


10 Industrial Minerals, No. 55, April 1972, p. 42. 
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essing plant. The entire planned produc- 
tion was scheduled for export to Japan. 

India.—The Government, in response to 
disappointing performances by selected in- 
dustries, proposed establishing a holding 
company to control future development of 
the steel, coking, coal, and refractories in- 
dustries. 

Indonesia.—China clay mined at To- 
garet, Minahasa Regency, in Sulawesi, by 
P. T. Usis in partnership with Kanematsu 
Cosho, Ltd., was exported entirely to 
Japan. China clay recovered from the 
other kaolin deposits, Bangka and Belitung 
Islands, was used by the principal domestic 
consumer, P. T. Keramika Indonesia Asosi- 
asi. 

Italy.—A permit to exploit Sardinian 
bentonite deposits was granted to C. La- 
viosa S.p.A. of Leghorn. Laviosa was also 
planning to build a plant at San Antioco 
on a 7 acre site. Annual production of 
bentonite was expected to amount to 
200,000 tons. Sud Chemie Italia S.p.A. re- 
leased plans for producing activated ben- 
tonite locally from Sardinian clays in a 
plant to be built by Breda Progetti e 
Costruzioni. 11 

Ivory Coast.— The Government was con- 
sidering plans for erecting a plant 30 miles 
from Abidjan near a large clay deposit at 
Plinhim on the Comeo River, capable of 
producing 260, 000 cubic yards of light- 
weight aggregate per year. The Ceram- An- 
ten Co. announced plans for constructing a 
second facility in Abidjan for manufactur- 
ing mosaic and enameled ceramics. The 
second facility would enable Ceram-Anten 
to treble tile production to 3, 500,000 
square feet. A new factory for producing 
sanitary fixtures, dishes, and faience tiles 
was also scheduled. The new factory was 
to be located adjacent to a large deposit 
said to contain an estimated 4,500,000 
cubic yards of white fire clay, 10 miles 
northeast of Abidjan. 12 

Malaysia.— The Japanese Sanyo Paper 
and Pulp Co. kaolin operations were 
started up during the year. The new oper- 
ation reportedly increased Malaysian kaolin 
production significantly.13 

Pakistan.—West Pakistan Industrial De- 
velopment Corp. was setting up its china 
clay processing plant at Shahderi in Swat. 
The plant scheduled for completion in 
early 1973 was reported to be capable of 
producing nearly 5,000 tons of water- 
washed clay annually.14 Pakpor Ceramics 
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of Lala Musa has acquired licenses to im- 
port undisclosed quantitites of ceramic- 
grade china clay.15 

South Africa, Republic of.—4A deposit of 
“potentially high-grade” china clay has 
been discovered on a farm in the Cato 
Ridge area, between Durban and Pieter- 
maritzburg. The Johannesburg Consoli- 
dated Investment Corp. has been con- 
tracted with for mining the clay.16 

Sri Lanka—A geological survey 
conducted by the Sri Lanka Ceramic Corp. 
succeeded in locating nearly $50,000 tons 
of kaolin in 10 acres of land near Bolgoda. 
The corporation was negotiating with Jap- 
anese firms who were interested in setting 
up a local ceramic factory, exclusively for 
export production. 

A market survey conducted earlier by 
the corporation disclosed a large potential 
market, particularly in the Middle East, 
for the corporation's “batik” designed 
ceramics.17 

Surinam.—The kaolin underlying the 
large bauxite deposits of the eastern 
coastal plain near Onverdacht and Moengo 
was reported to be suitable for papermak- 
ing. Higher quality kaolin deposits were 
unfortunately associated with a few weath- 
ered pegmatites.18 

Thailand.—Kaolin production continued 
to increase dramatically. Production in 
1972, nearly 12,000 short tons, represented 
a fourfold increase over that produced in 
1970. Exports to Japan accounted for most 
of the increased production.19 

Turkey.—A newly formed company, Ka- 
olin Ticaret ve Sanayii, A.S., was planning 
to set up facilities to exploit a kaolin de- 
posit in Eskigehir. Most of the kaolin pro- 
duction was intended for ceramic manufac- 
ture in domestic and overseas markets.20 


^ Industrial Minerals. No. 53, February 1975, 


Pp. 

12 Translations on Africa, No. 302, Joint Publi- 
Tor ues Research Service (J ERS L/4256, Aug. 28, 
"n industrial Minerals. No. 59, August 1972, p 


14 Mining Joana, (London). V. 279, No. 7158, 
Oct. 27, 1972, p. 337. 

35 Industrial Minerals. No. 58, Jy 1972, p 

16 Mining Joumal (London). 278, No. 77124. 


Mar. 3, 1972, p 

11 Mining Journal. (London). V. 278, No. 7139, 
June 16, 1972, p. 

38 Geologisch 8 Kundige Dienst, Para- 
maribo, Surinam. 30 years Geological and Mining 
Service of Surinam, 1973, pp. 21-22. 

19 U.S. ES of Mines. ea Trade Notes, 


V. 69, No. 7, July 1972, p. 
Se Industrial Minerals. No. 54, March 1972, p. 
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Samas Sanayii Madenleri, A.S., a Turkish 
company, was awaiting financial backing to 
exploit a bentonite deposit near Resadiye, 
Tokat, in northeastern Turkey. A proposed 
plant, pending negotiations with knowl- 
edgeable U.S. companies for supplying the 
needed processing equipment and exper- 
tise, was scheduled to produce between 
30,000 and 40,000 tons of Wyoming-type 
swelling sodium bentonite annually. The 
proposed Regadiye plant would include the 
usual drying, grinding, and packing facili- 
ties. Most of the plant's output was in- 
tended for export to European and Middle 
Eastern oil producing regions. The deposit, 
delineated nearly 5 years ago, was esti- 
mated to contain over 15 million tons of 
clay reserves in the present areas alone.?i 

United Kingdom.—Hepworth Ceramic 
Holdings, Ltd., acquired both Joe Kitson 
and Sons (Minerals) Ltd., and Thomas 
Temperley and Son, Ltd. Kitson has exten- 
sive clay-bearing land at Denby Dale in 
Yorkshire, which is near their main pipe- 
making works. Temperley manufactures 
and markets sanitary pipes and fittings and 
is based at Bacup, Lancashire.22 

The Cawoods Refractories, Ltd., plant at 
Belvedere in Kent was being enlarged to 
meet the increasing demand for the firm’s 
high-purity refractory aggregates. The new 
facility was scheduled to be on stream by 
the end of 1973.23 

Watts, Blake, 


Bearne and Co., Ltd., 
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(WBB) continued expansion of its ball 
clay production and raw materials han- 
dling capabilities. Development of their 
Courtmoor pit, North Devon, was well ad- 
vanced, and increased production was 
planned for 1973. The firm's Cornwood 
New Plant for china clays was completed 
and capacity was increased by at least 
50%. The new plant facilities include an 
automatic pressroom, band dryers, thick- 
eners and automatically fed wet and dry 
storage areas. The dry storage bunkers 
have a 12,000-ton capacity.24 

Agreement has been reached between 
Steetley Co. and NL Industries, Inc. (U.S.) 
on their joint bentonite derivatives opera- 
tions. This joint venture by Steetley com- 
plements its newly acquired interest in the 
German bentonite firm, Bentone Chemie 
G.m.b.H., near Bremerhaven.25 

The application of English Clays Lover- 
ing Pochin and Co. Ltd. (ECLP) to ex- 
tend its 140-year-old clayworks on the 
southern edge of Dartmoor National Park 
continued in abeyance. This particular ex- 
pansion has aroused considerable local op- 
position. ECLP's planning for many dec- 
ades hung upon this Dartmoor 
extension.26 

U.S.S.R.—Reports of a wet kaolin proc- 
essing facility, using Japanese technology, 
of unknown capacity, location, and quality, 
continued to circulate throughout the in- 
dustry. 


TECHNOLOGY 


Concomitant production of metallurgi- 
cal-grade alumina and portland cement 
clinker from kaolin-type clays by a lime 
sintering technique was described in a 
patent.27 Initially kaolin is admixed with 
sufficient limestone to form base soluble 
calcium monoaluminate and insoluble cal- 
cium disilicate during lime sintering. Alu- 
minum trihydrate is precipatated from the 
digested sinter solution by carbonating. 
The precipitate is subsequently calcined to 
the desired alumina. The insoluble cal- 
cium disilicate solid residue, from the 
digestion step, is mixed with sufficient 
limestone and fired to form a low alumi- 
nate containing portland cement clinker. 
Another patent covering a method applica- 
ble to producing alumina from clays by a 
combined reducing then calcining ap- 


proach was issued.28 The method involves 


reducing an alumino silicate ore and a po- 
tassium sulfate-bearing ore, such as poly- 
halite and langbeinite, and then calcining 
the reductants to form base soluble potas- 
sium aluminate and insoluble silicates. 
The reducing step reaction successfully de- 
composes the reactants and produces H3S. 
The aluminate is separated from the insol- 
uble silicates KOH and/or K,COs so- 
lution and precipitated as Al (OH) s with 


3! Page 21 of work cited in footnote 20. 

22 Work cited in footnote 10. 

23 z Pages 33 and 34 of work cited in footnote 5. 

24 Page 29 of work cited in footnote 15. 

25 Page 48 of work cited in footnote 6. 

26 Pages 21 and = of work eed in footnote 20. 

2 Angstadt, R. L., and R. Bell (assigned to 
Stauffer Chemical Co.). Production of Alumina 
and Portland Cement From Clay and Limestone. 
US. Pat. 3,642,437, Feb. 15, 1972. 

æ Burk, N., W. M. Bowes, and H. C. Krieg, 
(assigned to TRW, Inc.). Alumina Extraction 
From Alumino- Silicate Ores and Potassium Sul- 
fate Ores. U.S. Pat. 3,652,208, Mar. 28, 1972. 
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either SOg or COg. The aluminum trihy- 
drate is calcined to yield alumina. Some of 
the potassium carbonate or sulfite is re- 
cylced back into the processing stream, and 
the balance is converted to marketable po- 
tassium salts such as potassium sulfate or 
potash. 

The efficient conversion of aluminum ni- 
trate solution to cell-grade alumina was 
outlined in another patent.?? This difficult 
conversion of aluminum nitrate solution 
was a longstanding problem associated 
with the nitric acid processes for open- 
ing-up" clays. The conversion was accom- 
plished by introducing the solution into a 
fluidized bed under conditions that allow 
recovery of the bulk of the nitrate values 
as nitric acid vapor while forming a resid- 
ual hydrous aluminum nitrate solid. The 
solid is heated further to remove residual 
water and nitrate values and to convert 
the alumina to o- alumina. 

A process for the direct production of 
aluminum-silicon alloys, containing more 
than 50% by weight of aluminum, from 
alumina-bearing ores was patented.30 The 
alloys are produced by reducing stoichiom- 
etric amounts of aluminum and silicon 
along with predetermined amounts of 
water of hydration. Thermal reduction is 
successfully carried out with a materials 
throughput rate adequate to effect hydra- 
tion but insufficient for densification and 
induration. Densification and induration of 
the material, prior to introduction to the 
furnace reaction zone, could be detrimental 
to the alloying reactions. A patent for pro- 
ducing aluminosilicate alloys by directly 
industry participation in building and op- 
also granted.31 Sized ores, such as kaolin 
clays, bauxite, and kyanite, are fluidized in 
a stream of chlorine gas between 950? and 
1,2009C sufficiently to volatilize the iron 
and titanium contaminants, thereby leav- 
ing the residual aluminum-silicon alloy. 

Alumina from nonbauxite ores was the 
topic of a comprehensive report issued by 
a panel of the National Academy of 
Sciences.32 The most promising domestic 
sources of alumina (other than commercial 
bauxite) were reviewed, basic approaches 
to the processing of clays and other sources 
were examined, and the most workable 
processes were appraised. Hydrochloric and 
nitric acid processes for treating clays ap- 
peared to be the most promising for eco- 
nomic production of alumina from non- 
bauxitic ores. Experimental and pilot 
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plant data on other processes and/or ores 
were judged to be noncompetitive with the 
acid processes. The panel also recom- 
mended joint Government and aluminum 
chloridizing aluminosilicate materials was 
erating two 5-ton-per-day alumina plants. 
One plant was to use the “promising” hy- 
drochloric acid technique, and the other 
the “best” proposed nitric acid method. 
The Georgia Department of Trade and In- 
dustry (GDTI), responding to the panel’s 
recommendation, proposed a joint venture 
with the Federal Government using local 
supplies of kaolin as feedstock.33 | 


The Georgia Institute of Technology, in 
a separate report prepared for the GDTI, 
recommended using the Hyde-Margonlin 
nitric process for the joint venture.34 The 
alumina can be produced by this process 
from kaolin for $54 per ton commercially 
or only $4 above prices for bauxite alu- 
mina. 

A detailed article on the kaolin industry 
in the United Kingdom was published.55 
The article covered mining and processing 
techniques, technological advances, environ- 
mental issues, markets, products, individual 
companies, and the future of the kaolin 
industry in Great Britain. The smaller 
scale European and Japanese kaolin indus- 
tries were surveyed thoroughly in another 
report.36 Selected mining and processing 
methods used by the California clay indus- 
try, in Amador, Calaveras, Kern, and 
Mono Counties, along with a discussion on 
the recovery of alum and alumina from 
other California ores, were highlighted in 
a State publication.37 


2 Huska, P. A., H. P. Meissner, and T. J. 
Lamb. Method and Apparatus for Converting Alu- 
minum Nitrate Solution to Alpha Alumina. U.S. 
Pat. 3,647,373, Mar. 7, 1972. 

90 Schmidt, W., and H. Martin. Process for the 
Thermal Reduction of Alumina- Bearing Ores. U.S. 
Pat. 3,655,362, apr 11, 1972. 

a Hildreth, C. L. Chloridizing Alumina-Contain- 
ing Ore, U.S. Pat. 3,704, 113, Nov. 28, 1972. 

National Materials visory Board, National 
Academy of Sciences—National Academy of Engi- 
neering. Processes for Extracting Alumina From 
Nonbauxitic Ores. Report of the Panel on Poten- 
tials of Aluminum Extractive Processes of the Com- 
mittee on the Technical Aspects of Critical and 
Strategic Materials. Pub. NMAB-278, December 


1970, 88 pp. 
33 Page $8 of work cited in footnote 6 
“ Ward, C E cd W. C. 


Howard, and A. Co ini. Alumina From Kaolin 
Potentials. Georgia Institute of Technology, April 
1972, 64 pp. 

35 Industrial Minerals, No. 52, January 1972, pp. 


29. 
% Pages 9-19 of work cited in footnote 11. 
31 California Geology. V. 25, No. 10, October 
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The geologic relations, exploration and 
development trends, and consumption pat- 
terns for kaolins of the Southeastern 
United States were presented at the annual 
AIME meeting.38 A similar oral presenta- 
tion on the ball clays of Tennessee and 
Kentucky was also given at the annual 
AIME meeting.39 A comprehensive thesis 
on the occurrences, properties, and uses of 
fuller's earth, bentonite, attapulgite, other 
absorptive clays, and the kaolin industry of 
the South was published.*? An article dis- 
cussing ore controls in the Eufaula baux- 
ite-kaolin district in southeastern Alabama, 
an important source of domestic fire clays, 
its expanding mining operations, and the 
difficulties in finding ore reserves was 
published.41 The investigation of the Eu- 
faula district ores included detailed geolog- 
ical mapping of mines, in part based on 
auger and core drilling in selected areas 
combined with mineralogical analyses. 

The reaction products in clay-lime-water 
systems, including those containing kaolin, 
under conditions appropriate to soil stabi- 
lization, have been extensively studied and 
reviewed.42 The reaction products fall into 
two main categories, hydrous calcium sili- 
cates and aluminates. These silicates and 
aluminates are the principal components 
of portland cements and have hydraulic 
properties. The effect of typical kaolin im- 
purities, such as MgO, FeO, ZnO, and 
CuO, on forming solid solutions during 
firing in the solid-state temperature ranges 
was studied.48 This work, although theo- 
retical and unreported in nature, should 
be applicable to the manufacturing of 
structural clay products. 

A patent for producing high-brightness 
coating clays by a novel magnetic separa- 
tion-glass bead grinding technique was 
awarded to the J. M. Huber Corp.** An- 
other patent describing a method to re- 
move colored titania impurities from ka- 
olin by selective flocculation was also 
issued.45 Results of laboratory and road 
tests showed that calcined, waterwashed, 
and delaminated kaolin used as an exten- 
der was either equal to or superior to talc 
and extended TiO; in three vehicle systems 
used in traffic paints.4¢ These laboratory 
tests also demonstrated that calcined kaolin 
provided more abrasion resistance in traffic 
paints and was superior to all other exten- 
ders. Data on the effect of kaolin and 
other mineral fillers on the mechanical 
properties of polyester castings were added 
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to the technical literature.*? Fillers were 
used in polyesters, principally by the fur- 
niture and cultured marble industries, to 
achieve specific properties while reducing 
the volumetric cost of the casting. 

A derivatographic 48 method has been 
developed to both identify and estimate 
clay minerals associated with Indian coals 
and permit correlating the clay content 
with clinkering and ashing behavior dur- 
ing combustion. The major clay minerals 
and their combustion behavior were deter- 
mined by combined derivatographic and 
X-ray diffractometric studies of both ashed 
and unashed coals. Detailed geological and 
laboratory studies of the Indian china clay 
deposits at Singhbhum (Bihar) and the 
Mayurbhanj district (Orissa) were in- 
cluded in Indian publications. The report 
on Singhbhum clays also correlated chemi- 
cal analysis and physical properties with 
application by the domestic ceramic, tex- 
tile, paper, rubber, paint, and other 
industries.50 The mineralogical characteris- 


Smith, J. M., and H. H. Murray. Kaolins of 
the Southeastern U .S. Pres. at Fall Meeting, Soc. 
Min. Eng., AIME, Birmingham, ez Oct. 18-20, 
1972, SME Preprint 72-H-840, 11 

*?9 Phelps, G. W. The Ball Clays Pol ear mad 
and Kentucky. Pres. at Fall Meeting, Soc. 

Eng., AIME, Birmingham, Ala., Oct. 18-20, 1972 


SME Preprint 72-H-305, 11 pp. 
*? Puri, H. S. (ed.). Geology of . Dolo- 
mite, Limestone, and Clay Deposits. Proc. 7th 


Forum on Geol. Ind. Miner. T Tampa, Fla., Apr. 
28-30, 1971. Florida Dept. Nat. Res., Spec. Pub. 
17, June 8 pp. 37-179. 
M., Jr. Ore Controls in Eufaula 
Bauxite Kaolin Dist. Trans., AIME, v. 252, p. 
Vail, J. W., and J. de Wet. Hydrogarnet 
Phase in Kaolinite Lime-Water Slurries. 2 Am. 
Ceram. Soc., v. 55, No. 8, August 1972, p. 432. 
8 Segnit, E. R., and" T. Gelb. Metastable Quartz- 
Type Structures Formed From Kaolinite by Solid- 
State Reaction. Am. Miner., v. 57, Nos. 9-10, 
September-October 1972, pp. 1505-1514. 
** Whitley, J. B., and J, Iannicelli (assign 
J M. Huber Corp.). Method for Producing 
1 Products. U.S. Pat. 3,667,689, June 6, 


* Mercade, V. V. Purification of Clay by Selec- 
s Flocculation. U.S. Pat. 3,701,417, Oct. 81, 


Brooks, L. E., and W. R. Tooke, Jr. Effect 
of Extenders on Traffic 3 Performance. 
Paint J., v. 57, No. 28, Dec. 25, 1972, pp. 32-59. 

*! Jones, W. C., III, and A. L. Fricke. Fillers vs. 
Properties of a Ductile Polyester. Modern Plastics, 
v. 49. No. 4, April 1972, pp. 88-93. 

4 Deriva phy gives three different functions 
simultaneously: (1) Differential thermal analysis, 
(2) thermogravimetry, and (3) derivative thermo- 
gravimetric analys Log 

* Mukherjee, S. N., K. Nag, and S. K. 
Majumdar. À Study on tus Clay Minerals in Coals 
by Derivatograp hy. J. Mines, Metals, and Fuels, 
v. 20, N 12, December 55 pp. 363-373. 

% Schrivastava, R. C. B. China Clay Deposits of 
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tics of the Mayurbhanj clays were stressed 
in a second publication.51 

An article discussed the more important 
worldwide producers of clay and nonclay 
refractory raw materials.52 The clay refrac- 
tories discussed were the medium- and 
high-alumina materials of the aluminosili- 
cate range. The nonclay materials discus- 
sion was restricted to the basic refractories; 
namely, magnesia types and olivine. A gen- 
eral introduction to the field of refractor- 
ies—raw materials used, manufacturing 
methods, tests and specifications, end uses 
of the refractory products, and the general 
industry structure—was highlighted in an- 
other publication.53 A detailed discussion 
of the U.S. refractory industry was detailed 
in another work.5* A similar in-depth 
study of the refractory industry of the 
United Kingdom was also published.55 

Thorough articles on two major domes- 
tic refractory aggregate producers, Mulcoa 
in Georgia and the Interpace Corp. in Cal- 
ifornia, were published. The chemistry, 
mining, processing, and marketing of Mul- 
coa's entire range of refractory grogs, con- 
taining 45% to 70% Al?Os, were treated in 
one publication.56 The other article af- 
forded a similar exhaustive treatment of 
the California operation.57 A flow diagram 
for producing Interpace’s very pure cal- 
cined kaolin was also given. Physical and 
chemical properties of blast furnace stove 
refractories, with particular emphasis on 
checkers, were reviewed.58 Zoned refractory 
checker settings were suggested for dome 
temperatures from 2,100° to 2,600°F. 

A dossier on fuller’s earth was published 
by the United Kingdom Department of 
Trade and Industry, collating the factural 
data presently available.59 Comprehensive 
articles on the structure and properties of 
montmorillonites and attapulgite and their 
activated products, along with the in- 
dustrial markets for attapulgite and the 
calcium and sodium bentonites, were 
published.6o A compendium on Engelhard 
Minerals & Chemicals Corp’s attapulgite 
operation, with particular emphasis on end 
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uses, mining, and processsing, was also 
added to the literature. A similar de- 
tailed article on International Minerals 
and Chemical Corp.’s southern bentonite 
facility was also published.62 The use of 
industrial minerals, such as bentonite and 
attapulgite, in preparing water-and oil-base 
drilling fluids, along with the drilling and 
techniques used, was surveyed in another 
publication.63 


A concise work on producing high-qual- 
ity rotary kiln lightweight aggregates for 
block, structural, and highway surface ap- 
plication was published.64 The article also 
compared physical test results obtained 
from typical lightweight aggregates with 
selected rigid building and highway speci- 
fications. The raw materials, clay and 
shale, slates, and others, used in making 
structural lightweight and ultra-lightweight 
aggregates were discussed extensively in a 
Government publication.65 


5 Kara, V. K., S. Bose, and B. Sant. Some 
Mineralogical Characteristics of The Clays of 
Mayurbhanj ama Orissa. J. Mines, Metals, and 
Fuels, v. 20, No. 6, June 1972, pp. 188-190. 

52 Pages 9-30 of work cited in footnote 13. 

53 Pages 9-23 of work cited in footnote 15. 

54 Pages 9-27 of work cited in footnote 2. 

5 Pages 9-43 of work cited in footnote 6. 


55 Industrial Minerals. No. 56, May 1972, pp. 
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58 Russel, G. A., Jr. Selection of Refractories for 
Modern Blast Furnace Stoves. Iron and Steel Eng., 
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Bituminous coal and lignite production 
increased from 552.2 million tons in 1971 
to 595.4 million tons in 1972. The increase 
occurred primarily as a result of the in- 
creased demand for coal by electric utilities 
and a rebuilding of inventories which had 
been heavily drawn down during the nego- 
tiation of a new wage agreement late in 


1971. Production from deep mines increased ` 


in all major coal producing States, while 
production from surface mine increased in 
Western States and in Alabama, Illinois, 
and Indiana, but declined in Ohio, Pennsyl- 
vania, and West Virginia. 

The average f.o.b. mine value of coal 
increased from $7.07 per ton in 1971 to 
$7.66 per ton in 1972. The average price of 
coal at underground and strip mines in- 
creased from $8.87 to $9.70 per ton and 
from $5.19 to $5.48 per ton respectively. 
The average rail freight charge on coal de- 
clined from $3.70 per ton in 1971 to $3.67 
per ton in 1972. The decline occurred be- 
cause there were no general freight rate 
increases until late in the year, and unit- 
train traffic, which has lower per-ton-mile 
costs, increased nearly 14 million tons. 


Consumption of bituminous coal and lig- 
nite in the United States increased 5.0% 
principally at electric utility and oven-coke 
plants. The remaining principal types of 
consumers used less coal than in the previ- 
ous year. Consumer stock piles were replen- 
ished throughout the year and at the end 
of December inventories had been increased 
by over 21 million tons. 


Employment increased from 145.7 thous- 
and men in 1971 to 149.3 thousand in 
1972. Employment in 1972 continued the 
upward trend since 1969 as productivity, 
measured by tons of output per man per 
day, declined for the third consecutive 
year. However, the amount of decline was 


considerably less than 1970 and 1971. 


The average output per man per day at 
all mines fell from 18.02 tons per man per 
day in 1971 to 17.74 tons in 1972. At under- 
ground mines output declined from 12.03 
tons to 11.91 tons while output at strip 
mines increased from 35.69 tons to 35.95 
tons per man per day. 


1 Industry economist, Division of Fossil Fuels— 
Mineral Supply. 
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This chapter includes data on all bitumi- 
nous coal and lignite output in the United 
States by operations that produced 1,000 
tons or more per year. All quantity figures 
represent net tons of marketable coal and 
exclude washery and other refuse. Statistics 
are final and are based upon detailed an- 
nual reports of production and mine oper- 
ations furnished by producers. For produc- 
tion not directly reported, chiefly that of 
small mines, data was obtained from the 
records of the various State mine depart- 
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ments, which have statutory authority to 
require such reports. 

The monthly and weekly estimates of 
production, summarized in tables 4 and 9, 
are based upon railroad carloadings of coal 
reported weekly by railroads, and ship- 
ments on the Allegheny and Monongahela 
Rivers, reported by the U.S. Army Corps 
of Engineers, direct reports from mining 
companies, and monthly production state- 
ments compiled by certain local operators' 
associations and State mine departments. 


DISTRIBUTION AND SHIPMENTS 


Shipments of bituminous coal and lignite, 
summarized in tables 33 to 36, show by 
district of origin, State of destination, type 
of consumer use, and by method of trans- 
portation, the participation of coal in vari- 
ous local and national markets. 

The distribution data by consumer use 
do not necessarily conform to the consump- 
tion data because the latter represents ac- 
tual use at consumer facilities, whereas the 
distribution data represents shipments from 
the mines, some of which were in transit 
or in consumers’ storage. 

Total shipments increased from 553.1 
million tons in 1971 to 595.2 million tons 
in 1972. There were large increases in ship- 
ments to electric utility and oven-coke 
plants. However, receipts of coal by con- 
sumers in all other industrial fuel markets 
and to retail dealers were down 3.6 and 1.6 
million tons respectively. Miscellaneous 
items such as railroad fuel, mine fuel, 


Canadian and U.S. Great Lakes dock stor- 
age accounts, and net changes in mine in- 
ventory increased 0.9 million tons. 

The distribution data are based on re- 
ceipts submitted quarterly to the Bureau 
of Mines voluntarily by producers, sales 
agents, distributors, and wholesalers, who 
normally produce or sell 100,000 tons or 
more annually. The cooperation of these 
respondents resulted in their reporting 
about 93% of all coal produced or shipped. 
To account for total industry shipments, 
estimates for the remaining shipments are 
included, based on data from coal trade and 
other reliable coal statistical reporting agen- 
cies. | 
Additional details of bituminous coal and 
lignite distribution for 1972 are presented 
in a Bureau of Mines report.2 


? Bureau of Mines. Bituminous Coal and Lignite 
Distribution, Calendar Year 1972. Mineral Indus- 
try Survey, April 9, 1973, 39 pp. 


FOREIGN TRADE 


In 1972 the United States exported 56.0 
million tons of coal, a decrease of 0.7 mil- 
lion tons from that of 1971. Japan main- 
tained its position as the principal U.S. 
foreign market with a 32.1% share of total 
U.S. coal exports. Shipments of coal to Can- 
ada, Europe, and South America accounted 
for 33.3%, 29.8%, and 4.8%, respectively. 


The slight decline in coal exports in 1972 
was the result of a generally lower steel 
demand abroad, adequate coal stocks, and 
an improved world coking coal supply. The 
lower steel demand in Europe led to a 
buildup of stockpiles principally in West- 
ern Europe. 


WORLD REVIEW 


World production of bituminous coal and 
lignite in 1972 was estimated at 3,160 
million tons an increase of 1.2 percent over 
that of the previous year. In Europe, pro- 
duction decreased from 1,814 million tons 
to 1,786 million tons. Production of bitumi- 
nous coal and lignite in the U.SS.R., the 
largest coal producing country in the world, 


was estimated at 637 million tons in 1972, 
an increase of 14 million tons over 1971 
figures. Coal production in Asia increased 
1.3% from the revised 1971 tonnage. The 
Peoples Republic of China, the third 
largest coal-producing country in the world, 
increased its production from 430 million 
tons in 1971 to 440 million tons in 1972. 


COAL-BITUMINOUS AND LIGNITE 


331 


TECHNOLOGY 


Major emphasis in coal research in 1972 
was placed on the production of clean burn- 
ing fuels from coal to help meet the Na- 
tion’s rapidly increasing need for energy, 
while at the same time maintaining or im- 
proving the quality of the environment. 

On the basis of a 2-year detailed study, 
the National Academy of Engineering’s 
(NAE) Committee on Air Quality Manage- 
ment Ad Hoc Panel on Evaluation of Coal 
Gasification Technology concluded that 
pilot plant work on the Bureau of Mines’ 
SYNTHANE Process should be expedited 
as one of the four most important American 
processes for converting coal to substitute 
natural gas (SNG). In addition NAE's Ad 
Hoc Panel found that the Bureau’s HY- 
DRANE hydrogasification process for SNG 
showed great promise and recommended 
further development. 

The soundness of the basic design of the 
Bureau of Mines SYNTHANE Process was 
established in test operation of a 740 
pounds-per-hour coal gasification pilot 
plant. The gasifier was operated under con- 
tract with an outside engineering firm to 
provide information on critical elements of 
the SYNTHANE Process design and to as- 
sist with the startup of the 75 ton-per-day 
pilot plant, for which ground breaking cere- 
monies were held at the Bureau's Bruceton, 
Pa. facilities in February 1973. 

During the year bituminous coal was 
successfully processed in the Bureau's 10- 
pound-per-hour HYDRANE unit. In these 
tests it was confirmed that strongly caking 
coal could be processed without first treat- 
ing the coal to destroy its caking character- 
istics. Because up to 95% of the methane 
produced results from the direct reaction 
of hydrogen with coal, this process offers 
further economic advantage over other coal 
gasification schemes in that a minimum 
amount of methanation is required to con- 
vert the gases from the gasifier to pipeline 
quality gas. 

In other coal gasification research, 
strongly caking coal from the Upper Free- 
port seam in Preston County, W. Va., 
was gasified in a stirred-bed pressurized 
producer at 125 pounds per square inch 
gauge (psig), and a side stream of the gas 
was processed to remove up to 98% of the 
H2S. This latter step was accomplished by 
means of a solid absorbent consisting of 
25% iron oxide and 75% fly ash. 


During the year, the Bureau initiated 
a pilot field experiment to establish the 
feasibility of gasifying Western subbitum- 
inous coals in place. The site for the test 
is near Hanna, Wyo. The coalbed is 30 
feet thick and lies under 400 feet of over- 
burden. Preliminary tests showed the need 
to increase the permeability of the coalbed 
to permit unrestricted flow of gasification 
gases. This was accomplished by hydrofrac- 
turing the coalbed between a specially- 
designed pattern of vertical boreholes. Gasi- 
fication of the coal was then started by 
using air as the gas-making fluid. Later 
oxygen or oxygen-enriched air can be sub- 
stituted to obtain a high-quality product 
gas. Underground coal gasification could 
provide a major source of clean energy that 
would significantly reduce or eliminate 
many of the problems associated with con- 
ventional underground mining. 

Experiments were successfully concluded 
in a small laboratory process-development 
unit after showing that coal containing 
nearly 595 sulfur and 16% ash could be 
liquefied with hydrogen to yield a premium 
fuel oil essentially ash free and containing 
only 0.2% sulfur. A larger diameter reacter 
was constructed to study flow problems that 
may be encountered in scale-up of the 
process. 

During the year construction was under- 
taken on a 3-stage high-temperature coal 
combustion pilot plant designed to produce 
a low-ash, high-temperature gas suitable 
for open-cycle magneto hydrodynamic 
(MHD) power generation. The design 
called for the gasifier combustor system to 
have a nominal capacity of 1,000 pounds 
of coal per hour and to operate at 8 at- 
mospheres pressure. It is anticipated that 
the gas leaving the second stage will be at 
2,300°F and have the composition of a good 
producer gas. The gas will be suitable for 
combined gas turbine-steam turbine electric 
power generation plant after removing par- 
ticulate matter and sulfur. 

Research on mine waste land reclamation 
emphasized work on bituminous spoil and 
anthracite refuse banks. In one project 5 
acres of an anthracite refuse bank near 
Wilkes-Barre, Pa., were treated with 1,500 
tons of anthracite fly ash, and then seeded 
with grass-legume mixture. On one-half of 
the treated area, about 300 tons per acre 
of fly ash was applied to the ground surface 
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and mixed with surface refuse, while on the 
other half the fly ash was spread in a layer 
over the surface but not mixed. Lime was 
also added at the rate of 5 tons per acre to 
neutralize the fly ash and the anthracite 
refuse. In a second project, a coal company, 
an electric utility, and a volunteer group of 
concerned citizens joined to convert a coal 
mine refuse pile into a recreation park at 
Century in Barbour County, W. Va., Trans- 
formation of the waste land was accom- 
plished through a procedure developed by 
Bureau researchers utilizing fly ash as a 
soil amendment. In a related project, two 
test plots on graded spoil were established 
in North Dakota, one at the North Beulah 
mine and the second at the Center mine. 
The first plot features a monospecies on a 
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graded series of soils from various depths 


in the mining profile and tests the effect- 
iveness of phosphate fertilizer, slack coal, 
and both, on vegetative viability. The sec- 
ond plot features mixed grass seeding on 
graded spoil treated with slack coal and 
nitrogen-phosphorus fertilizer. 

Bureau personnel cooperated in a pilot 
plant SO? removal study conducted at a 
midwestern power and light company. The 
program, which lasted about 3 weeks, had 
as its objective determination of the amount 
of SO. that can be removed from the 
powerplant stack gases, using as the scrub- 
bing medium the soluble alkali extracted 
with water from the ash in Montana sub- 
bituminous coal. The procedure is similar 
to that researched on a smaller scale at the 
Bureau's laboratory. 


Table 1.—Salient statistics of the bituminous coal and lignite industry 
in the United States 


Item 1968 1969 1970 1971 1972 
Production thousand short tons 545,245 560, 505 602,932 552,192 595,886 
pis DC ME thousands.. $2,546, ,840 $2,795,509 $3,712,662 $3,904, ,562 $4,561, ,988 
Consumption thousand short tons 498,880 507 ,27 5 515,619 494 , 862 516, 776 


Stocks at end of year: 
Industrial consumers and retail yards 


thousand short tons 85,525 80,482 92,275 89 ,985 114,851 
Stocks on upper lake dock as do- 1.937 484 1.468 1,205 989 
Exports EE O...- 50, 687 56,284 70,944 56, 55, 980 
Imports 1 gd o_--- 224 1 86 111 47 
Price indicators, average net ton: 
8 2i coking e at merchant coke 
EE $10.58 $10.75 $12.28 $15.32 $16.25 
Railroad freight charge $3.01 .10 $3.41 $3.70 $3.67 
Value f.o.b. mines (so Minore a $4.38 .65 $5.89 $6.66 1:06 
Value Lob, minen 67 $4.99 $6.26 $1.01 s 
Method of 
Hand-loa undemrousd 
thousand short tons. . 14,755 11,700 9,599 4,992 2,974 
Mechanically loaded underground do- 829,887 885,431 329, 189 270, 896 801,129 
Percentage mechanically loaded 95.7 96.6 97.2 98.2 $9.0 
percentage et cut by machine 48.4 46.2 46.1 40.6 87.4 
Mined by stripping thousand short tons 185,836 197 ,028 244,117 258,972 275,780 
Percentage y Stripping 34.1 $5.2 40.5 ç 
Mined at auger mines 
thousand short tons. _ 15,267 16,850 20,027 17,832 15,554 
Percentage mined at auger mines 2.8 2.9 8.8 8.1 2.6 
Mechanically cleaned... thousand short tons 840,928 884,761 828 , 452 271,401 292 ,829 
Percentage mechanically cleaned. . .......... 62. 59. 58. 49.1 49.2 
Number of mines 5,9277 5,118 5,601 5,149 4,879 
Capacity at 280 days. thousand short tons 694,000 694 , 000 40,000 786 , 000 741, 000 
Average number of men working daily: 
Undergroun C ur eee eee 102,940 99,269 107, 808 109,311 112,252 
Strip mines 22,858 22,928 28,895 82,979 84,027 
Auger mines 2,596 2,940 8,987 8,974 2,986 
Total number of men working daily. 127,894 124,532 140,140 145,664 149,266 
Ave number of days worked:* 
nderground mines 217 224 229 210 221 
trip mines 248 247 286 220 225 
Auger mines 145 189 148 182 121 
Average, all mines 220 226 228 210 225 
Production per man per day: 
Underground mines short tons 15.40 15.61 18.76 12.08 11.91 
Strip mines do.... 84.24 85.71 85.96 85.69 85.95 
Auger mines do.... 40.46 89.88 84.26 89.00 49.00 
Average, all mines do.... 19.87 19.90 18.84 18.02 17.74 


1 Bureau of the Census, U.S. Department of Commerce. 
mission. 


2 Interstate 5 Com 


3 Estimates based on data supplied by Health and Safety Analysis Center, Mining Enforcement and Safety 


Administration. 
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Table 3.— Annual average unit heat value of bituminous coal and lignite 
produced and consumed in the United States, 1955-1972 1 
(British thermal units (Btu) per pound) 


Total Produetion Domestie Consumption 
Year Thousand Trillion Average Thousand Trillion Average 

short Btu Btu short Btu Btu 

tons per pound tons per pound 
JJ. ERE 464 ,633 12,080 13,000 428 ,412 10,940 12,920 
1556... m 8é 500, 874 13,013 12,990 482 , 858 11,142 . 12,870 
1951.25.25 nac ese yn I ie 492, 704 12, 800 12,990 413, 668 10, 640 12, 860 
/öÜ %⅛ ! 410, 446 10, 663 12,990 03 ; ; 
1959: —522:59 412,028 10,581 12,840 866,256 9,882 12,740 
180000 8 415, 512 10, 662 12,830 880,429 9,693 12,740 
181; 8 402,977 10, 308 12,790 874,405 9,502 12,690 
ELE 422,149 10,782 12,790 887,774 9,826 12,670 
LL tects 458,928 11,712 12,760 409,225 10,353 12,650 
1964- 8 486,998 12,418 12,750 481,116 10,899 12,640 
1965- eee ce cetes 512,088 13,017 12,710 459,164 11,580 12,610 
30s 8 533, 881 13,507 12,650 486,266 12,206 12,550 
1901... ea oos 552, 626 13,904 12,580 480,416 11,981 12,4'10 
1968 ¿22 essc e cce ee sas 545,245 13,664 12,530 498,880 12,401 12,430 
.... ruens 560,505 13,957 12,450 507,275 12,509 12,330 
/ ³·ÜAA Soc 602,932 14,820 12,290 515,619 12,488 12,110 
I ERR 552,192 r 13,385 r 12,120 494, 862 r 11,857 r 11,980 
177 exce Aem 595,886 14,319 12,025 516,776 12,278 11,875 


r Revised. 

1 Prior to 1972 the average heat content of the annual output of bituminous coal and lignite was measured 
at 18,100 Btu’s per pound. This value was based on an estimate made in 1949 (U.S. Bureau of Mines Informa- 
tion Circular 7538). In recent years this heat value has not been representative of the average unit heat value 
of the total annual coal supply because of the large annual increases in utilization of coal of lower heat values 
by the electric utility industry. The annual production values shown in this table are weighted averages of 
known and estimated Btu values of coal shipments to each major consuming sector. They include, for example, 
the Btu value of coal consumed at electric utility generating plants as reported to the Federal Power Commis- 
sion and compiled by the National Coal Association. Currently, electric utility plants account for 65% of 
total domestic coal consumption. The averages for U.S. consumption exclude shipments overseas and to Canada, 
the preponderance of which is of high Btu value metallurgical coal thus accounting for the difference in values 
between total production and domestic consumption. 
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Figure 1.—Production of bituminous coal and liguite, 
by type of mining in the United States. 
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Table 4.—Production of bituminous coal and lignite in the United States, 
with estimates by week 


(Thousand short tons) 
Maximum Average Maximum Average 
Produc- number of produc- Produc- numberof produc- 
Week ended tion working tion per Week ended tion working tion per 
1971 days working 1972 days working 
day day 
C 1478 10.8 2478 Jan. 8 11,696 6 1,949 
an. DEE 11,697 6 1,950 Jan. 18 12,125 6 2,021 
Jan. 16. ........... 12,717 6 2,120 Jan.22........... 11,691 6 1,949 
Jan. 28............ 12,5 6 2,098 Jan.29........... 12,015 6 ,008 
Jan. 80............ 12,300 6 2,050 Feb.5........... 11,64 6 — 1,941 
Feb. 66. 10,996 6 1,828 Feb.12.......... 11,712 6 1,952 
Feb. 18............ 11,898 6 1,900 Feb.19.......... ; 6 2,012 
Feb. 200 12,119 6 2,020 Feb.26.......... 11,502 6 1,917 
Feb. 272 12,516 6 2,086 Mar.4........... 10,999 6 —1, 
o 5742 6 1,957 Mar.11.......... 11,462 6 1,910 
Mar. 18........... 12,693 6 2,116 Mar. 188. I 6 1,978 
ar. 20... e rns 12,467 6 2,078 Mar.25.......... 12,466 6 2,078 
C 18,188 6 2,198 Apr.1........... 12,010 5.8 —2,2 
A .. . - 11,748 5.8 2,216 Apr.8........... 12,488 6 2,081 
Apr. 10....------- 12,504 6 2,084 Apr.15.......... 12,190 6 2,082 
Ar! ----- 12,741 6 2,124 Apr.22.......... 12,469 6 2,078 
AP yy) MUN 12,504 6 2,084 Apr.29.......... 12,672 6 2,112 
4891. 2... nc 12,855 6 2,059 May 6........... 11,872 6 — 1,895 
May 8...........- 12,64 6 2,107 May 18.......... ,502 6 1,917 
May 15..........- 12,860 6 2,060 May 20.......... 11,990 6 ,998 
May 22........... 10,990 6 1,882 May27.......... 12,125 6 ,021 
May 29........... 18,769 6 2,295 June 333. 10, 765 5 — 2,158 
June 55 11,215 5.1 2,199 June 10 13, 206 6 2,201 
June 12 64 6 2,108 June 177. 18,191 6 ,199 
June 199 84 6 1,558 June24.......... 12,521 6 2,087 
June 26........... 12,289 6 2,048 July 1...........- ; 8 2,187 
July EE : 8.9 1,775 July 8...........- 2.1 2,118 
July 10............ 4,746 2.8 ,068 July 15 10, 475 4.8 2,182 
July 17... 10,789 6 1,798 July 22........... 11,605 6 1,934 
July 24............ 11,077 6 1,846 July 29... ........ 11,889 6 1,982 
July 81............ 9,802 6 1,684 Aug.5........... 11,840 6 — 1,890 
Aug. 7............ 11,560 6 1,927 Aug. 12 6 1,983 
Aug. 14........... 13,214 6 2,202 Aug.19.......... 11,419 6 1,903 
ug. 21 13,184 6 2,197 Aug. Sp ; 6 1,884 
. 18, 6 2,205 Sept. 2 i 6 -1,934 
Sept. 4 .. 13, 506 6 2,251 Sept.9........... 10,289 5 2,058 
Sept. 11........... 11,450 5 2,290 Sept. 18 11,966 6 1,994 
Sept. 188 12,807 6 2,185 Sept.28.......... 280 6 2,047 
Sept. 2565... 12, 770 6 2,128 Sept. 3000 11,966 6 1.994 
FF 11,244 6 1,874 Oct. 777 11,569 6 — 1,928 
Oct. 9. 2,715 1.5 1,810 Oct. 14. 12, 120 6 2,020 
Oct. 166 2,565 1.4 1,882 Oct.21........... 1,702 5 2,840 
Oct. 2333. 2,121 1.2 1,768 Oct. 288 11,773 6 1,962 
Oct. 80............ 2,126 1.2 1,772 Nov. 44 6 —1,988 
Nov. 88 2,660 1.5 1,778 Nov. 1111 11,914 6 1,986 
Nov. 18........... 2,927 1.7 1,722 Nov.18.......... ; 6 2,007 
Nov. 20..........- 1,028 4 1,757 Nov.25.......... 10,177 5 2,085 
Nov. 27..........- 9,047 5.1 1,774 Dec.2........... 11,63 6 —1,940 
v — Á— — 12,620 6 2,108 Dec.9........... 11,620 6 987 
Dee. Ill! 88 6 2,147 Dec. 1668 10, 850 6 808 
CR E GE 6 2,189 Dec.28.......... 10,541 6 1,757 
Dec. 25. 10,978 5 2,196 Dec.30.......... ; 5 1,806 
1 : 5 2,277 
Total or 
average . 552,192 271.5 2,034 595,386 298.8 1,996 


u Figures represent production and number of working days in that part of week included in calendar year 
shown. ; 

? Average daily output for the working days in the calendar year shown. 

3 Data may not add to totals shown because of independent rounding. 
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Table 5.—Production of bituminous coal and lignite in the United States, in 1972, 
by State, and type of mining 


(Thousand short tons) 

State Underground Strip Auger Total 1 
WINTER 7,588 13,177 49 20,814 
JJß§;*ê( ⁵è⁶] :...... == 668 m 
Wat EE Ges 2,954 d 2,954 
Allr Rumes cuneum 8 420 m 8 
Colorado... fp 8,070 2,452 SH 5,522 
IT EE EES 81,721 33 ,802 =e ; 
EE 1,446 24,508 ES 25,949 
LOWE. o Sols Li etse eRtau Md sBast whee sees 352 499 E 851 
N;? ů f k- r aaa 2 tu ES 1,227 Se 1,227 
Kentucky: 

Eastern dco 37,946 22, 132 8,779 68, 858 
WM. ĩ⅛ð§AA l... ........-..-.-- 18,547 33, 645 137 52,930 
Total l ee ⁰⁰A—A—kT 56,494 55,776 8,917 121,187 
LR, WEE 141 1,485 65 1,640 
ß!!! EE aS 4,551 En 4,551 
Montana: 
Bituminous. .......................-l2-.2.-.-... 17 7,882 du 7,899 
Lignits: . cose t 822 e 8 
I ee De LE y ee 17 8,204 oe 8,221 
New Mexico 1,014 7,235 a 8,248 
No vids Dakota (lignite)............................ e 6,632 6,632 
prac NP PO mc ERE 16,269 84,077 621 50,967 
1 77 ĩð2³ĩo⁰ͥdͥd́« x 88 „536 CH 2,624 
Pennsylvania... 49,183 26,264 542 75,989 
Tennessee.. ⁰˙i¹X...... y y eset eee 5, 866 5,113 281 11,260 
Texas zie ee 4,045 "e P 
EE 4,770 82 e 4,802 
FI ³o¹ ⁰ . ae cu cL Dau 28,998 1,936 2,100 84,028 
ashington= y 29 2,606 e 2,684 
West Virginia 101,662 19,101 2,979 128 , 748 
WYOMING oc hi eet 8 442 10,487 25 10,928 
Totali. otc loss .. . .................-..- 804,108 275,780 15,554 595,886 


1 Data may not add to totals shown because of independent rounding. 


Table 6.— Production of bituminous coal and lignite in the United States, 1972, 
by district, and type of mining 


(Thousand short tons) 
District Underground Strip Auger Total ! 
1. Eastern Pennsylvania. 21,916 21,788 441 44,145 
2. Western Pennsylvania 28,718 6,778 165 85,721 
8. Northern West Virginia. 28 , 443 8,025 264 86 , 782 
hr EE 16,269 84,077 621 50,967 
b. Michigan. aoc eel EE eee E š = 
6. Panhandle_. y 9,275 209 10 9,495 
D Southern Numbered 1......................... 29 ,976 8,709 84,184 
Southern Numbered 2......................... 99,389 40,844 13,417 158,650 . 
9. est Kentucky_.......-.--.--.--------------- 18,547 33, 645 137 52,330 
e ß Sl lu PR 81,721 88,802 we 65,523 
ll. iii 22 c SE 1,446 24,5 Ce 25,949 
12. re 352 49 NM 851 
18. Southeasterrn 8,552 18 ,804 49 22 ,405 
14. Arkansas-Oklahoma. .......................... 96 883 ¿š 
15. Southwestern... 2 E 11,946 == 11,946 
16. Northern Colorado 575 Z š: š 575 
17. Southern Colorado 8,509 2,469 a 5,977 
18. New Mexico... Lll. llll.2.... = 10,172 a 10,172 
19. h emus regie 442 10,487 8 10, 928 
20; lll a a sus Si Dua se 4,770 de 4,8 
21. North-South Dakota. ........................- ae 6,632 eye 6,632 
22. Monts 17 8,204 m 8,221 
28 S; ⁰ Emu dd UR 29 8,274 s 8,802 
r ull T. ³ĩð2³ mE HERO 804,103 275 , 730 15,554 595 ,886 


1 Data may not add to totals shown because of independent rounding. 
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Figure 2.—Trends of bituminous coal and lignite production, realization, 
and mine capacity in the United States. 


MINERALS YEARBOOK, 1972 


340 


"PIOS 3ou [goo 10] *1o9npoud Aq pe3eurnse ‘Onea € sepnjoug Suu q o- “[g09 JO} peX1euo 1o poApeoe en » 
`3urpunoi: 3uəpuədəpur Jo əsnsoəq UMOYS 818303 03 ppe 1ou ABUT €39(Q ç 
"suozuy ur 
eutrpedid Amys Aq poddius pue "out 3€ sesodind 194730 10j Geen *seoAojdure eutur Aq pesn eut 4€ exoo eArqeeq o3ur epuur gau pus Imod 107 out 38 pesn [goo sapnjoug z 
*BÁSAJO]UA O Mn Aq Dong pue 'Zurtpis p9oJjre1 o3 syony Aq pe[neu *se21eq IƏALI JO SIVI peoJj[re1 ozur Áp39oJrp seurur 3€ pəpsol [eoo sepn[oug : 
Map [er3uepguoo Augen [enprarpur 3upso[ostp proas 03 PENN M 


SL 2 299 88 9 992 ert 99 2. 988 969 980 5 828 19 889 99 688 89 6L8°F — ¢ 9261ƏA% JO [030], 
10.29 ura 0? 528. 72.8 826.01 68 099'Y 08 , 671.9 FF.. aie eat RE ButuoA M, 
99 St 898 6 603 88 LY 18 01 8FL 861 666 T98 9 856 5 OST ‘SIT %6 |. | SIUIZIIA 359A 
Sp er $9 092 SIZ, 19.9 589 $ 269 7 88 cS Sow sss RCM uo Sutqse M, 
29 31 969 3 LTS 868 eI IT'OI 820 78 gI 7 290 T $96 ‘ZE 88099... SIUISILA 
67 81 998 966 3289 T 86 8 208.7 8 ae $26 LL8'8 QU ĩðùTvd 8 (ein 
oo 99 g; 008 L2 A 970 Y Ka 908 £ Obꝰ a B ee (e31u31) sexe], 
Tp 02 GE) 91 879.7 GR 092 TI 86 221, org : v 009'9 IGR . 8 Əəsgəuuə,], 
28 6T 556 S 97e TIZ v6 yT e 686 SL ost T60 8 F20 LI 507. 09 9383838 SIUBA[ÁSUUO q 
87 61 981. PPS 529 86 L 729.2 P SE 26 229.2 JJ S S S S UE ame MONO 
69 23 992 š 28 609 6 GR L96 09 8 199 9 987 81 IIS 28 908 — ͥͤã ·⅛öm 8 oqo 
88 TOT 99 666 PRS 208 389 9 8} AST $ 803 voc 8 W aa (e1ru3i) soed YWON 
e6 PO 091 636 089 19.8 85 8 ch 9I8 9 S pra I O EEN OSDXƏ]W MƏN 
09 88T 29 65 2 80 7 Te2'8 ES e 86 LET'S 6 077700955 s 93819A* 10 [030], 
56 89 9 993 61 25 2 228 EES SG 8 028, „ o əytu3rr 
08'68T Lg 8 866 IO 668 L Ei Dy 96 818 L Ly SN a es snoutumjtg 
: ua uo 
PL Gs 991 996 689 OS 9 199.7 Gg 869 2 L03 192. J EE. o ee E nos 
29.95 zo 181 088, 97.2 059. I EM 796 289 Hd ocr - khan ee aS s s D N 
98 T6 00. 2 90€ 919 Le (CR 281 Tet 89 LT6 8 649 9 veg 901 Ssh T ^" e 9361oA9 10 [30], 
68'86 TI8'I FPS AA 82°39 088' 29 92 216˙8 GA) 979,27 gl 3344444 un 
12 ZLI 888 8 2861 903 06 10˙8 898 89 ey E 286 ¥ 618 89 998 "^ uns 
:Áxon3ue m 
20 LT eL 866 97 68'9 Lee T 8 98 OPT 'I ZS susue yy 
PO 26 68 PLS TI, 98°F T98. 01 qu LLS, Sor [fl E CALOR SP inar ae de 301 
SL 88 69L, SLE SIS 3 89.9 676 93 ¥ 528.2 182 8 062 6T OP JW uu Rim V T vuBipuy 
68 5 989 3 092 ves OT FT 9 829 99 681 859 9 926 8 997 09 LO Seege Stout 
88 91 868 LVS Lee I LA 3839 9 e L89 GIL Tee v SE. ES we ER op 
PL St 78 voc 991 $6 OT 82 ae n q 825 37000000 8 leie eh A 
98 081 96 066 801 A 5796 6 5796 6 pili 9 JJ EE wuoztury 
96 96 96 . 018 $8 , A 899. UT EU ZII. 999 EL. EET ee D e "exserv 
85 91 892 T 093 290 9 89 63 VIS 03 9 067 T OTT € 802 9T JJ "7-54 7 7 7 777 eurequrv 
syusjd r n 
Kup ied (spuesnoqu3) penAõο Ajrep OO) s 10430 Zuljeisues ` Jon J0 [181 səurur 
usu Jed p ION SA Up Jo 2UDj10A Jed e [83O.L, uv q3noui Áq Aq Ago 
suo} shep-usu = Jequinu uəur 30 ən[gA -2U W pəddiqs poddiug 10 ejus 
NN jo 1equnN  e3e19AV Jequinu ANN ————— ———— — UNN 
odSuloAV (guo roys pussnoq1) uorjonpoiq 


ug Aq "Siet ur 
SNUS pojru() IP ur səurur nun pue [eoo snourumjiq 3e ¿ep xod uew id indino pue 
‘skep-ueur ohe skep ‘Apep SurqxoA uam ‘npea *uorpnpoid “səurur jo nN AQEL 


341 


COAL—BITUMINOUS AND LIGNITE 


plos 30u [80d 107] *190npo1d Aq pasus “Ən[8A 8 sepn[oum Suru OO) *[v09 10} pareo 1o DƏA1999:1 Ən[8À + 
*Sutpuno1 quəpuədəpurt jo INLIA uaoqs HTIO} 03 DDR Jou ABUT EIgC ç 
`wuozuv ut 
euyedid Kiimjs Aq peddius pus ‘supu 48 səsodInd 10430 103 pəsn *geoKojdure suru Aq Goen, uf 39 BHO Sau 03ut ap "gou pue 1eAod 10j oui 28 pesn [909 sapn[oug x 
*&Á€A19]€A 0j son Aq pə[neq put 'Zurpis prosper 03 gon Aq pene q dA 10 BIBI p90J[TEJ OjUI Á[jOouJrp səutu: 3€ pəpso[ [809 sepnjour ı 


FL LT L99‘ 88 Sos 998 ert 99°L 988 969 980 5 878 T9 889 99 688 897 GIS p. — 00007050 sre e 80L 
08 TY 6L 29 966 LO L 208: 8 a 269 2 021 999 y LlLtUUUUUUIeMultuseA KG 
09 881 29 65 LYS 80.2 Tee 8 Ms ca 86 861.8 JET B3UAuON 232 
88 TOT 99 666 182 20 8 289.9 8} LST € £03 772.8 y — - BIOHVC YMOS-YHON “TS 
67 81 998 933 289 T 86 8 208.7 8 ee $66 LL8 8 33 8 qein 02 
IO eg OTS 0 FLS pL `S 866 OT 68 , 099 Y 08 6519 %% Zumo A 61 
04'T6 TIT 85 GA 89'6 SLL ot 596 2 918 9 q 268 Woo eee eee OO MON “ST 
T6°9T 598 89 868 T 92`L 216˙9 1 289 TIP 646 Y 58 " " opS1o[o;) uieq3noS “LT 
5. 71 28 $66 591 LI`39 92 I SE, TOS 22. 0000 Ops1o[o0O u49u340N "ot 
69 08 688 986 298 T 98 5 9F6' TT 8 868 9 629 916 T LS TTT nes Uno “OT 
og TT T8 881 O67 50.6 626 Le 3 9g . 966, FE. — — 8 wuloqspiO-sesuexiv “PT 
99'9T £98 T 97 967 9 87 6 907 22 LS 06F I LTS 8 128 LI OLE 0707777777777 u1oj8e9q3noS "SI 
50.8 68 VLE IVI. 98 7 198 01 do" LS Sor LS Ge OI “ST 
SL 88 69L, €46 SIS d 89'q 676.92 y VLE d ISL $ 962.61 ov RID dd |) II 
68 Pé 989 6 092 vcs OT FT 9 829.99 68T 779. 916 8 99; 09 LV ee eee ee stoutllI “OT 
68 86 IIS, I lG OTF 2 85 9 088 29 92 LT6 8 SPL, 979 cP SOT mus 389A 6 
86 VI 966 OT 80 866 08 98'8 099.891 84 808 699 IT TT9 TPT 859 2 6 bee dum N Wey Nos '8 
9L°6 867 8 61 I96 ST ELAA FSI Y$ 601 | 080 T 566. 28 48 kx I PS νnN uieujnog °`; 
7257 LIL 986 yog ei See OS 099'Y 216 689 91 3 
69 8² 992.2 28 609 '6 96°39 296.09 8 299˙9 985,21 US 28 , . ono `F 
LAACH 886 6 00€ VAT TT OI 68. 98 6, 267 L08 T 878 58 686 ii ^ BIULBIIA 389A UIN "8 
86 31 606 š LYS GOL II 86 6 13,98 89 86, 996. L OFT 86 6 — 5 wneA|Ásuuaq UI9499AA “Z 
89 81 Tre 8 683 079 81 9888 CLARA) L68 8/8 L 850 TI L38 YG T99 . 0 0 vet wpuSAjAsuuoq uc °I 
syuvid 1 939A 
Kup 1ed  (spuesnoq3) pen Arep y OO) z 10430 3ure1ouos yon 1O [p84 Su 
usu 1od 93JOA SA up Jo Zupji0m 1əd e [eqo L, lv q3noui Aq Aq ƏA126 
suo ep-usur X Jəqumu ueul Jo en[eA ul peddiys peddiyqs jo 30 d 
aägIaAe jo 1jSqunN  e3€19AV is qumnu o3€10A V AJequinN 
oSuloAV (suo} poys puesnoq3) uoronpoJuq 


| prnsip Áq "Siet ut 
ieee porun at ur saurur uy pue [eoo snourumjiq 3e Arp d uru 12d jndjno pue 
Sep- uu OAI sep ‘Apep Zurpom u ‘ngea *uoronpoud eum jo q N —8 IAL 


342 


800 


Z2 Production (million short tons) 
Ez: Employment (th 


— 


E 


600 


aLL: 


@ € e e 9 6e 6 6 
e e e o o © © 
© e e e o o9 o 0% 
€ e © o oe 0o 9 


see | ss; 


o 


o 


343 


COAL—BITUMINOUS AND LIGNITE 


*Bulpunol quepuedepul Jo əsngəoəq uAoqg s[8301 03 ppB 3ou ABU gege 
oA Jad e1our 10 sud} 000'T B3utənpoid seurur ue 10} 3nd3no 3uese1do1 £18703 ou pus ‘souu 943 3€ pəsn pus on Aq peddiys 
q30q [80d opnjour so3€uUir3sa ISIYI, *8991nos [BIO] Uute3199 WI] e310do1 4q9ərrp Aq pe3ueurejddns syuswdiys IIAL put s2urpeoj1eo DOIT uodn Ajjedputid poseq ag sem 


988 969 506 5 — L62'09  TL9'IG ls '6F 69129  v96'0P  880'08 648 29  VIS'GP 88 79 ste 089 ù 00000 ` or, 
826.01 086, 9,6. 026 906 986 916 876 826 598 948. 888. f "DOEN 
RL eer  818'6  80L'OT  62,'6  YvI6'6 50901 SOL 21901 283˙11 sro  928'IT Goor 986'01 --------- Reon 777 TTT BIUIBITA 389A 
589.8 081. PLT Lyc 162, 183 612, 028. £98. LS q $02. JJV uous A, 
820 8 oos  9}9'Z 869'%  T69'z sote  0219'72 98 OTT 9062  096'2 0992 og K ————-—-———-— SOA 
208'Y 805 505 007 80r 907 988 907 807 dÄ. 80} 098 77 8 qun 
LAN: 098 018 918 098 018 09$ 02€ 02€ 008 018 962 SIR. um c UE aS Sol 
092, II Spe 826 | 186 196, 526 926. 276, 596. 996. $86. 816 Sté 7777777 77777717 əəssəuuər 
6869, 9,69  989'9 103˙9 ISI“  TG9'O Geer 9979'S  098'0  veV'O SL  169'9 1189999 ——————— 5 Buea [Asuued 
729.2 102 822, 205 002 281 281 912 882 822. 94 LES. Od E suroqepio 
196.08 — 099'8 Jor 897 7 seit S29'V  VvV'& 2937 FLQ p ger weg zët  OIL'SE 7707070000000 oo 
2899 099 L89 TLS 989 Sta 259 269 oss Set 929 0v9 F (axun) w3oseq YON 
858.8 984 GLL 599 989 £49 L89 98; PLL 099 09; L¥9 JJ 8 oN MON 
Tez'8 559 069 déi SLL 561 019 997, 90, 259 999 DA . . 1830.L 
228 az Lë 62 82 62 92 08 82 d 92 Sc Po ees əytu3rI 
668 2 609 899 02, 989 902 Fra 92L L19 LI9 089 619 EE. sgnoutunit8€ 
BUN ON 
199.5 PLE 828 OLE $48 Lë 948 018 Lë GLE PLE 968 VVV Emos 
059.1 681 621. 581 vel 901. vor 581 081 Vel, 981 271 BI o eed (eg Mäe Al 
281 131 998'; 6891 11  OSS'IT 6¿9'OT  219L'IT 8219'S GOT‘OT 988'OT Lie  2IZ'OD ee  2WO'OI "ET 1890.L 
08823 ISI — 028.) 81,9 899.) 220,9 oe 298.) 388.) 222.) or peut 988 6u/0Auu 555 110459, 
898'89 get een — 09,'0 110˙9 089'9 Lët  VPL'S  TO6'S  S99'G 20889 608˙9 ouer une 
Ad y 
27² l 66 86 86 Lë 001 26 96 OTT 86 901 gtt feb eee ee E Speed 
198, LL 22. LL. SL QL 19 9), 0L. 19) v9 29 %%% Bao] 
69692 6.3 31,2 982,2 101,2 80260 210,2 SZ 9 Z 6002 98 821.2 06601 "E suerpug 
829 99 — OIS'P 898 ) Lg 9'9  ZVO'G st o  968'8  LEL'S | 3909'0O 0999 org EE Stout 
239 2 567 Log 88} LLY 565 182 968 gov S68 619 119 D "E Op90[0;) 
82v. 27 2 St 98 68 58 68 Z8 18 vg 98 JFF SESUWNIV 
596 ? 25e 152 982 15 $92 82 £92 L93 dc 25 IS 77 8 suozuy 
899. LN 99 89 . 09 19 99 89 09 LS 29 09 VVV nN 
51808 2002 99971 JY8'I 699 T SLLUI  909'T 298˙1 T&L'I 608 I  228'I 65991 —8g' ll `wureqs[V 
% — "ze “AON Kail "des — '3ny Ane əunp ABW udy "Zem "qos uur 21838 


(suo3 310q8 pussnou,L) 
t puou Aq seuns tr eis Aq FI ut *ojrusir pue [eos snourumjIq jo uononpo14—'6 qr. 


MINERALS YEARBOOK, 1972 


344 


198 TI = ge 6L 8 ert 9 ert I 682 I "a lla e a E mor 


66F 6 Sp ge 6L 8 6TY 9 wi eH e in c „ ding 
298 8 2 ud 77 7 BP <: 811 1 686€ I ras TOL UE eae punoizjepu[) 
2201 
65695 OF 92 9 0 ꝰ 6 169 8 L18 e 5769 8 ecl FS 0 TIOL 
809, rZ 98 92 9 orc 6 909 L gc 2 882 I SL es BE dins 
95 I r dei ES Ge SP 98 1 501 1 908 1 096 n punoi3jepu[) 
:wuerpug 
822'99 69 L 8 ost L 97 8 GI 9 646 8 688 89 68 1830 L 
208‘ 88 88 2 8 Lg Y OG 8 28 8 6L6 8 180 28 eL — 777-5 ns ding 
ToL‘ 18 96 dod Ge €9 8 SS v» 008 8 2 = 898 T8 oo | 77777 punoiZiepuy) 
: Ou 
Sege 98 Ov 6 2881 6 686 g 799 Y 889 L 9 582 A “gto, 
297 Z 8 7 1 98 8 86 1 GA I pn ae 861 2 ͤĩð i(V.q) 8 dus 
020'E A6 98 8 971 L 9FT ë GA 8 889 T 9 919 E punoi3iepu[) 
:ODS1O[|0O 
86Y 8 ST 8 18 8 PS T 8e 8 p SN ER F 18204. 
ost L L 2 18 8 v8 I 87 ë 7 ui ui „%% ed a dings 
8 T 8 I Ka Géi 77 us oi 77 Gë ER Ka ee Ces puno:š:iəpun 
:SUSUSXIV 
5796 2 1 Ps KN ubi = UT 7T Si Ke s ge 596 2 E eer GEN? ding 
:8UOZU V 
899 I rg SCH Kei Se Ge SW Kei ES 899 | EENEG dung 
ASN 
FILS OS 981 88 8 5811 D T8T'I 9T 256 2 0 999 v 91 818 ot TFF 80L 
6F I 2 Gë 24 I ASP a Se y no u e as 0000 V Je3ny 
LL. 81 101 99 81 890 I L8 181 T 9T 229 2 81 LY0'8 IT 818.9 go: Gl sua oe AS dis 
889 L PS 88 6 LL F ud d 008 ó 6T9'I r 699 9 - MEM EE punoi31epu[) 
:9eurequry 
soupul Jo seutui jo Suu Jo Sun Jo souiui Jo sourui 30 səuru Jo 
Anen 1equnN A3nuenb sequmN A3nusnó JAəequmN Auen JdequnN nuend iequnN Apune uiequnN Ayune udequnN 
— — — —— — — — — — — —  ——s ee - T s—A— - ——— i 9393 
r [BIOL suog suo} JƏAO pus 


Suo suog suog 
000'0T un sse'T 000'09 03 000'0T 000'00T 93 000° 9 000°00Z o 000'00T 0001009 93 000'00Z suo} 000'009 


(8u03 3.1048 puesnoy ) 
zmuu yo adh pue 4ndjno go azis aere Aq 
“L6I ut *sourur 2170 pue [eoo snourumyrq jo uorpnpoid pue 12qumw.—'9r AQEL 


845 


COAL-BITUMINOUS AND LIGNITE 


"equ; JO pue 49 99301300] seg 


686' 9 988 ¥z0'T 802 Te8'0OT 988 819'9 96 GIN? OL T98'ZT 28 28,'98 Vj 1 00 
!!!!!! ͤ Ä.... ——. —-—¾. I CC cC C MC KCN C 
105 18 Bad 81 Sg SC zum = E = -- See MEM 
792.95 329 c0, ver 227 6 1447 96L 9 88 220'L 09 629. 2 ot 299. EE ding 
881 65 691 Tet L8 989 83 848 et LVL 2 02 88. 6 L6 611 98 0907 punoiZjepu 
:epreA[Aeuuoq 
— F ÁN ÉE£ 
LG ST ST 8 L6 8 078 L4 29 8 ZZZ T 8991 22 mot 
2 np k. mnr rs F 
989'Z er L z Lë 2 092 9 295 8 zzz I 7. dag 
88 8 8 I Së i 08 I E m 7 hdi mo 0 mmm punoaS1epu[) 
GEI 
Ed 
19609 908 288 g; 6LI'S 86 68 st 9z6'8 08 999'6 T8 d IB 1g c0 imo, 
29009. z UE. EE, 
129 sg 55 or 998 ZZ am Z ost. I MEE E See mes 
LLO' 78 996 628 69 vOL'T 99 190'8 yv (GN Lë 918.9 ez aia | o 000606: ding 
692'9T 98 v6 Y 081 2 091 8 21 8 098 3 8 TFL 21 pr ere punoigiəpun 
tono 
——Ó——M————M——MM——À—M—M—MM——————M———MM—————————M —————— 
289 9 yI St y 88 š 25 > 28 2 918 z 927 9 Kn ding 
wo QHON 
8v2'8 9 | 3 I LI I 7T Bg Sa Wa L68 I 0898 L . 1 80L 
EE EE DONE EE E 
988. Y 9 1 21 1 SS pi We 2 268 1 918. 9 | MEME NNUS ears. dins 
VIO'T I ae St _ _ = = = -7 T GOIN) „* puno:B:əpun 
:02Ix9]N MON 
————————————À—BMÀ—M—M—————————— M É————M———————————— wꝛÄQ————.——————— 
122.8 6 Lë Ë Bh -7 = d i Se 028 I 778 U FC oL 
/ ss a a a 8 
Wick : 9t š a d = Së - ES 028 I Sie. do — 0 t ding 
21 8 Lt 8 — SES CS KS Si d LE 2 ES „„ punoiS1epu[) 
:8u93uo W 
g—————snE x n Y. R = 
199 5 T 8 8 Sé T m A 80 z. 892 1 g 590 g Go . ĩ sss sees dns 
r ð / ͥ⁰ ii i d a nN 
= = c = = = Á— 
wr 9 30 ß 05. 6 8 mD 8 rno, 
a9, 6 sy 8 12 I Ju Se n Hs KA ES du = enn 
ger W 29 zi e ST 829 8 207 8 = SS is Be. a dius 
TT g 81 8 8 T CR == 001 I m == SS == E punoi3iopu 
PSA Al 
_— :::: ß ˙w—ü..... % —f 
P7177 9 Sm 9 — UH ͤ as "eol 
216.8 W — Los SII z's 98 eet 12 ot o 168.1 8 v 3 e ION 
EI LIS Fak. LIT 612. 8 922 9 08 288.5 19 670. 22 T69'28 e — 777777077. ding 
567 99 169 Zott 882 9699 oe 668 ˙7 29 002'L 19 0.6 63 Li € C puno pu 
:Axonquow 
=——rVkq— s Y ->|Y A—A—̊—ᷣ- ͤ ͤ—òũ1n̊uᷓuᷓuũn—:9 ͤ—-n . 
HTC á ? 9 I s SECUN — ser T om I 088 E ` Ll ding 


MINERALS YEARBOOK, 1972 


846 


‘Sulpunol quəpuədəpur Jo ssnvdeq UMOYS [6303 03 pps you Asu €19q i 


988 969 618'F 991 7 OU'T 80. 87 956 1 220. 219 889 89 LTF €eT8'00T 018 509 988 087 110304. 
729.91 542, 989'I LLZ TM 082 110 8 y? 804, 2 oZ 168. T g -- —— — — rainy 
OgL 222 608,2 829,3 987 8v6 66 ot 609,92 698 698.08 827 00, Ip For ZI 8911 ITI ding 

SOL 508 966 1 9062 27 59681 669 2868 91 50 99 SZ PLI 20629 GI 6GLY'SLT 691177 EE i 


eegent 81 er 7 89 z 96 I ger I 729 2 820 [l S 1501. 


euer 988 068 1 602 rees og Senn zr Geer 901 org o 978289 9 „„. 10%. 
626. 2 66 GLI 44 06Z'I OF ove 8 528 L 5 Ss p %%% Jane 
TOI'6I 886 028 09 Lët FTI 98; 5 59 286 h 88 GEN. St OIL'S P ye SS dns 
299 10“ o 968 911 LIL‘S 191 912˙9 OL ON? I9 y90'08 26 981 ö e  J "7" ^7 punoigiepup) 
zeA 399AA 
88 t [8301 
VVV dns 
punoi31epu[) 
E e SC : : uud M 
850 58 869 166 91 8.9 6 998 8895 89 GM: LO 068 8 SS 8T4'9 F r [80L 
001. $ ool g, 69 921.1 99 298 9 163 Z Ss ay ae er” Mee a erg ee 193ny 
986 L PES 892 I9 888'8 071 928.1 $8 $80 ' T L 296 8 ak C dings 
$66 85 L38 085 96 GEN. 091 107 8 08 268 8 91 88 L 0c SLL a E puno131əpu N) 
` BIUIZITA 
KE 
208 5 SS 9 I 86 5 881 (4 989 Y Ste Sg 01 196 1 es Toi, 
28 I T^ n 28 1 gë us a BA Sp E Ss 33 ding 
OEL I2 9 I 99 8 881 Z 989 Y 8T6'2 01 196 3 puno id uf“ 


un 


09 II 112 e 97 08's 96 r OP r s 20. 

182 6 8 1 GA 9 SET 8 pa un Së nA SES n 8 Jo3ny 
811.9 ¥6 29 91 esr 1 EP 898 I 06$ POL T 81 228. 8 Ge J) Eed ding 
998 9 80T 891 66 620 T 9 22 T 81 L T 01 620 I v HI | Ue Ge punoiZiepuy) 

:Əəssəuuə I, 
səuru Jo səuju Jo soutul Jo səurtu Jo Sau JO səurtur Jo souu Jo 

Ayune :əqumN Au nd 1equnN urn 1equnN Zongen 1equnN Kanueno dəqumN And dəqumN AyWuenH uiequnN 

St Ei i a i EE ——=— 1 . 9393 
1 [BO], suo} suo suo suo ib A0 pus S 


0000 IL eu) sert — 000'09 oi 000'0T — 000'00T o 000'09  000'002 93 000001 000 009 0 0} WË 002 suo} 000009 


(suo3 31oqs pussnou,L) 
panunuoj)-3ururur jo adh pue ndjno go azis ais Aq 
ll ur *s2urur ojrui pue [eoo snourum)rq jo uorbnpoid pue q, -o AGEL 


347 


COAL—BITUMINOUS AND LIGNITE 


*e[q93 JO pue u 69300300] 909 


86 0T 88 a dii q 
A 8751 pee = (s) 
06' 0T 7 Kn Weg y 
08 81 861 SEN nu WS 
A 78 Sp dE ex 
A 596 2 596 2 2 a 
A 899 J i ort 
€9'6 FILS OS 9 06F'I OTT'€ 
80 TT 881 SR ion 991. 
91 01 595 9 Y €6r'I T83 T 
85 L 8032 Kë p 001 
91˙9 TOI e Se TOT 
98'L 288 a = LC 
9L°OT Sur 6 9 26 000 J 
A 623 T ES 78 q 
88`L 9T Së ` ee 
A 0c Se na 06 
18˙9 vag c d $88 
86'8 095 SS I T9 
98 9$ 868 mx CS Ges 
muvid 
310430 3unsrəouə3 
y u09 10d e [9301], lv qnom Nn. 
enjeA oul 
u iA 
gyueuidmns 


D 
' 
' 
' 
bul 
HON | t= 


6t T LLT'ST TOT 


e° 


t- 
e 
v 
bul 

CUSTO v et Cq afi CQ 00 1o 09 


gsəuru Jo 
Kmurnd  iequmN  43nuenb 


Iny 


seujur JO 
sequin N 


ding 
uonənpoid 


(suo3 310qs puesnoy L) 


8 I 

8. J. 

889 . Ye 

9262 g 

8 1 

68 ¥ 

Seng OT 
Soup JO 

Ayune “əqumN@N 

puno di U 


ö t OBBIOAB 10 [WO], 


. aE ke PS. uvisse 


Á4unoo pus 3384S 


Ayunoo pue reis Aq 61 ur *sourur nud pue [eoo snourumjiq je ən[eA pue 'sjuaurdmgs *uorponpoid—'II AQEL 


MINERALS YEARBOOK, 1972 


348 


yr 86999 681 2599 916'8 997˙ 9 SS 208 88 88 DLG 9232 ç ƏBBIOAV 10 0, 

ISL 820'F 9 ui SrS 892. 8 I 2s 261 2 7 9281 VVV uosuremtA 
A 91 * i el y ui SS Ss is 9I p. ] » Z uona A 
A 209 (a) ae = cog p SR 209 1 I J Ares 
E. 2 997. 2 9 — 08 798.2 KS Se 813.1 9 283. J T eumes 
90:9 295 L — ` ¥60°9 LAN: SR "E Leg I 88 5 So ae ss A 28 
68 9 598 8 (a) E 822 179˙8 -- — HARZ z $28 bo DESIT OI qdiopuey 
A 8 SS ES 8 SE P. Se g I Se JJ... aka Sasu ədod 
18: LUI 9 = (s) IT. IT un 221. II Y d E. c uera ²˙ ECL AMO 
GA 919.2 (s) s DL 86L'T Ss ge OLCK 8 ni V Goo S TR suoaq 
A 166'T —— 782 1 20 Ge Se Sé m ul VZM See A190103}00 jq 
A ov SR — 08 IT. "a iit II I 08 J. ee TE eL IVW 
M €86'T e SS (s) 886, J Se Se SR a $86'I p. —— emere onde utdnoos W 
A KEN: ¥6 ba ES GA ia HR CN I Ss EUER ee og 
A 619 du SS 868 IZI `` Se 619 I E 3 eexuxuv yx 
A E HE pi g r. Ss Se 4 I = JJ) uosuqof 
20.8 8L8 L oc = 231 62 ; — Ss 276 I 825 9 8 DDr 
90 9 249 88 = 92 LIT, Ep = ov z SS CCC uosyosf 
28 9 888.2 A ` Lr 888 Z Se Sei 279 I 972˙1 gU unire» 
GR 918 Y I SS 87} 926.8 Se 77 918'Y 7 Pia „„ uon 
63 ˙9 LS E I ov Op 082 K pa Ss di e OLZ' L p M E TES UBI 
A 682. T (s) I: 768 978 SS SN Ss RS 682. 1 J. Xo erg en 2 wl nod 
A 869 5 Y 898'8 Scy 207 Se? > S ER Go oo ages 

Wel deg 

97 ˙9 869 9 3 289 SIL Tes" ac = 297 8 8 010“ 8 1g — e ƏBUBIAV 10 [V30], 

27.2 929. 1 Sa 108 215. d Se n Sp 949 € nnn P 
80°F 18 C (s) 9229 8T 2791 EN Sa GIS S 21 2 ee ss moy 
M g KE Sg g Se SS SS SS KS 9 1. eode ts oousig ong 
A 659 Se Bx Se 679 "n d PE ag 679 E E 8 UPd 
A 86 ES = 86 "E E c 86 I = 1111111 — JN 
10˙9 767 (s) SS ve 09 i —— Se Fn v6c So COOL ee WON 
M II p H is "n I SS € = II J ͤ ² wm 8 N 
A 919 Kn a SS 919 Ss Se Sa Sç 919 I . . .. .. seauy sey 
og'v IT ps Ss II E -- -7 Y I L CFC vjeid ST 
12.2 y z = Y o iss p» Se no y GO ete o o, ouesjmH 
69°6 612 E ie 82 069 SS Se SR SR 612 JJ ETATE uosruunr) 
A I SP = I E Ss Sp 2: ni I Ed PIegseH 
88°F 71 8 SS 816 2 SS SS 981 2 8L So ee s quowely 
89 TTS 86 ° n 8 06 ds 7 — B? 86 SO Serer QM dE 2319 

0p 
sued seul jo soupu Jo souu Jo 
t 19430  Sureouo? ı 13478m Amund  1equnN Ayune  1equnN Amund qumN 
puo} dod e [80L uv nom sonu oe 1 —— Se ee 
angea “oul Jo3ny ds punoa21epu[) Á4unoo pus 3384S 
SAN — ———— ES 
Sondag uononpoJd 
(guo3 310qs puesnou) 


ponunuo)—Ájunoo pue ae Aq 'z/6[ ur suyu on pue [eoo snouTUMIIq J€ anfea pue 'sjuauidrqs *uorpnpo1q—'II AQEL 


349 


COAL—BITUMINOUS AND LIGNITE 


10 SS -1- -1-L- EELS 


KEE 


«9 «5 «Q0 


EESEPSEEE 
10 wx 


v= 
e 
© 


IMS moO wl 
e° 


QN ed 04 1 69 b» 10 si 
e = 


~q 
= 


ig Jo pue 39 53400700} eos 


323... er Se pAog 


775 pe Lc te 230100 W 


MINERALS YEARBOOK, 1972 


350 


GL 059 1 7T ud 726 289 v9 6 vEr'T TY THT E "e 93€19A€ 10 [030], 


09.9 OcI'T "a um 089 067 99 9 086 ve ver oO re ee ns 3391192) 
88'9 029 SS $9 v28 96T 6 8 09 LT L To — 77777. KusSoj V 
:puwA1sjq 
T8'9 281121 89 LI6‘8 629'9 589 901 216˙8 LC DOLL 99 LTS 565 99 L69 e Angu A 10 [030], 
8 9 088 29 9 216˙8 SPL gra Zf 281 9 979 88 TL LYO‘ er 1 0 7777777 t e 10 [830], 
EE, ̃ 7 e OPI RR 
4.2 Lr. T Se SS ic LZy. I Sé ` 181 1 008‘ T 11 MURUS 1080 
99.2 vro v 5p un n 6. v T" ez a ; iE 56 ^ c uo ui 
66.7 697 9 e cee 073 622.9 Ss Se 886.7 61 989' T p o ——— exerc EE olqO 
62. 290,98 61 886 8 Lët 279. 21 97 2 886.08 91 101˙9 „ 3:əquə[qn N 
28.5 901 I Ei us na 901'T C a 901'I € Pe PRG EE unerloM 
70.9 8820 — 77 — 112 8T9'0T 29 2 891 ˙9 D 00'S: p. SE supidor 
L6°S 28 Ss 1 6; 8 KS ES A Ex 18 KEE UogIopuoH 
A 88 — Se (s) 88 SS Gs 88 I s. „„ yoooue H 
A 091. I SS eg 09T € 77 09T I 39 EE EE EE UOSUOUID^T 
A 210 c 629 8 288 = = 2101 2 s: 3535 e sped 
18°F 08 E um 8 LL e Sal 08 g Wa SEN Vëngut) 
LS 9 806 L E? TL 981 68 1 86 Y TL Q7 8 .... EE r mg 
2110489 A 
:D Mu, 
. ²˙Ü.⅛1ʒ . 7˙ —⅛ũ0ñ fr —.——.̃]7—6r’1et:t.̃7§—7Ü§;«—ĩßĩfðj1—[̃] Z —. rT  Vs—IIPSOZ2  — ——  — — —— —— — —— — —  —— —M—— 
10˙8 898 89 ev ES L86'* 618‘ 89 6LL‘8 686 881 SS 9 956 18 09 777777 e 93'819A9 10 [930], 
ee AE MEM ls 
2.9 LL6 2 E 89 716 611 L LOL Iz Sot 77 oH 
00 9 81 A gd L 9 Z I TI e aa „„ EE ou AA 
A 02 aa ae 0€ bas 77 P 02 T RS Ge DON 
2 ver, 3 ES 082. 6LT pm "n DA g LI JVC Pissing 
na osr et 2. = 6701 60 91 OZ o 985.2 99 gert 192 „55 
KO 670 9 i 221 26 996 81 219“ 1T v8 ZZ 1 „„ ue? 
A Ty E ER Iv T 81 I 82 I == „ usss AəlgAAO 
9 e 091 AS 6 mt x z: 091 g SS SÉ GE ueo 
Ponuauoo— ul 
penunuo()—4Aon3uo y 
—— —— BUCO AA/ſͥ AAA ee E Lied RD P ae 
sjueid sour JO Sou Jo gəuru Jo 
z 19430  2umne1deue3 149394 ` pen  1equnN Ayune qunNy AyHUENH  1equnN 
OO Jod t 10. uv q3noui xonaj, CHEN 22 - .f! E, 
Léid beer oul aan ding punoaZ1epu[) £3unoo pus 23938 
edu1oA V J ⁵ðↄ d ß A ee 
syuəudiqs uonəonpoid 
a a Ä ðͤ d ER RR ioci ido ^io a NEN RNC QNT ee 
(eo 42048 puesnou I) 


ponuruo)—Ájunoo pue ajejg Aq 3761 ur eum NUSE pue [eoo snourum)Iq ir onjeA pue *5juauidrgs *uornonporq—' IT ?Iqe.L 


951 


COAL-BITUMINOUS AND LIGNITE 


ERRRRRRRRR 


v 
© 
e$ 


BRE 


Io Lalo at at OO et n 


KA 


equi Jo pue 4B 89300300] IAS 


s Ə8%1ƏA8 10 [930], 


DIE Mum Bye hy e E UR up 


: (u €eyoxeq YHON 
ç 93919A€8 IO [930], 


:091X0JN MON 


t BUBLUO JN 92€19A€ JO [830], 


ç 93819A8 10 [830], 


T pusru 
——— AM prod 


ERRBRBEBRE 


ved vd ed waq (N) vd ot yaq GN 


(Sun) sugjuo]jy 
ç 93819A9 10 [830], 


( Snouiumiq) eusS3uojq 


ç 8 u,, d 10 [290], 


MINERALS YEARBOOK, 1972 


952 


8 1 vꝛg ⁊ 1 Se Lë Lëgr 2 ES ES 989 ⁊ $1 88 a. Jaeger s @BBIIAB 10 [BIOL 
A 826 Se 91 816 n m 826 8 pk 3% 8 8193031 
A 921 pit "f WA 921 88 a 921 I = SSC Amqenid 
A ge aš p is 9g ge = 9g I SS 3% N 
A 691 ge — 2 m = Ss 691 2 SS See əəBosisn]N 
A 08 M -l I 08 21 SS 2 E 08 I Sareea oe ONU eT 
A Lët Ss Ne 127 `` Se SI} Y 8 I LItUUUUUUUTTUTHeNHESSH 
A 928 I = 08 gv, x 2 928 Z à Pee c een eres Brei) 
Weil MA 
5 
96'9 196'09 ó L99'S 987 Sr 11828 189 98 LL0 58 98 692' 9T 98 e ƏZB1IAV 10 lw, 
A Tg — ú 18 de i SS 18 I °: 353 8 eu 
A 906 u Ll 671 22 q: - 90€ Z Ke „ mouse 
LU 189 ie 8 ves LZ SS Du 189 8 Ke ee SEE a ?i eee E Gs Lt? 
76.7 96 1 — = 991 — Se LZ 8 298 1 08 OL E ⁊ Shun 
19.7 999 e =: SEL? mE 6 g 978 II SS 3 "Mes 
89`9 GR -- Ss 891 1 99L'T 6 2 9v, 21 Tt — ...... 8 AAR 
9L'v 196. zu 98T. L99 #93 = Se 196 Y we n neg ee IQON 
70 ˙9 o6r Y Së vse 8 Gët GLë 8 I GON. L zr JJC. re umzupisn jq 
A 169 Sé g89 g 9 Sie SC 169 Z m Vn ͤ 8 uno 
AA 169 ge Së Se T69 SS ^ s EE T69 JE. 8 əoiuo]N 
00°8 62 Ea m 6c -- da ua 2 SR ez I 222. kdo yore AN 
A 888 un FH 888 Se I I L88 L a „ rg oe 3Butuous]N 
A g 2 Ee 92 I$ | 8 = 8r Z a CCC So⏑ẽuu x1 
89 9 LLL 9 i. g9T 191'$ 14482 901 L 618.5 £8 298 WEE uosrəgəf 
61.7 60v I Ë 219 86; LI 2 990 T 6 LZE 7 CCC uosn d 
DF 894 ` ys 892. -7 m n $9) 9 =a „„ SiO 
GA 291. RS SS 291 See $ I 991 L m So Menta E 3upiooH 
07:9 98L L We ine 179 LAN 99 g GIN 6I ICE: J. -uostieH 
$8 2 171 1 —— 201 281 5706 Sp n SLL 9 698 JEE ĩðVu LUNA Kəsusən5 
98'8 06 `` y 78 99 Hi ME 06 8 zs „ aie rs papasus En entre) 
LO°L 019 6 SS 188 I 866 998 081 8 2661 L 697 „„ UE E 03204807) 
00°9 820 T te S 22 921 88T y 298 vo 62 3 BuBiquNjoD 
GR 977. — 621 262 9 2 d 9 zs SEO ESSES REER EE EE noa 
92°9$ 9LL 91 (s) 909 OLT‘9T 89 8 310“ 6 82 ILL .....“ 8 4uouijeg 
A I Ds SS I ES ES Re I I SS Së, EE EE gusq x 
0.0 
—————————À—————— "—— ð ß . ³ ³ ⁵ ↄ E A 
mud gəutur Jo soufu¹ Jo gəuru Jo 
310430  2upejouo3 1419394 Apune  1equnN AyQUeNH JequNN pen vum N 
ee e 18391 uv qjnou Von, — 1o eg JV EC mare E " 
-oul 3 oJS1opu unod pus 
Be IN Jodny duis pun pun 3 pue eg 
syueuidiqs uonənpoid 


ROERSCH 


(guo 310qs punsnoq ) 


ponunuoo - uno pue ae Aq 3261 ur Gəurur 3j31uSi| pue [vod snourumjiq 3€ ane pue 'sjuaurdrqs *uorpnpoxg—' [I AQEL 


353 


COAL—BITUMINOUS AND LIGNITE 


eq JO pue 48 99300300; 29g 


88 / 092' TT 86 ool CN, 009“ 9 T83 6 811˙9 v6 998 9 8! 777, iA 10 [930], 
782 96 A TT SI 08 iU ser BIS xs 96 VVV. eu M 
A A R Se A A a n A z A Co uəmg USA 
A. A. M ES A A. 5s * A I A Seeerei ərqəo1enbəs 
1 2 avy T > 601 L&T p I oy d 166 PT q00g 
A^ A Sex ix EN A Bs uh A I Se SCH augog 
A A SS RS A B Ss a ia 2 D ees C 
AA A i A A y os š Se CR A T. EES ureujnd 
A. A E Se M p KS Se A I Ke EE U0}12AQ 
ore 109 d Ek 965 II 21 I m 8 98 E ss us310Jq 
68'9 919 Má Ss vL 209 SS un 88 8 DA p 0 EE goug 
M. A I A SS SS 3r A I A 35 8 gouen 
I8 L e8T 2 SS v8 LVL Se ge Set 9 z> SE Apunis 
78 9 ev E ze 281 082 > sid 188 L 9 E. (pH 8 S891]U9,T 
SÉ L 86 , oe SS 86 Geh Ss us LI 8 TI 3. purlasq urn 
90.7 AR ce Gs 981. DEZ 6 Ss em 106 01 Lr'I q -77-00-00707777777-77eU10q[9QD 
* * 996 T ee Be 281 T 828 981 2 986 81 988 r eT nneqd ura 
A. I8 , 95 98 Ss Sep A 2 a oF ee Əospəls 
09 982 2 A A 666 T 02; 01 9 8T&'T 22 8 1 DS, WWW.. Reon uos ie pu 
:əəssəuqə, 
rte 686 9 — oer T60'8 rent 50 09 Efe 99 595 928 ` zeg eere — 69T on s 9361949 10 [840], 
87.8 088. 2 2 261 5709 819.1 Sp ge 819 LZ 298 1 ' pus[oounsoM 
VE Or 689 81 2 ii L68'T 161321 628 Z 980'I 81 OM OL JI] "ee uoj3utqsu A 
812 T98 = Gs 96T 991 Ss Ss 198 6 | ES SE oBusuəA 
A. 799. w ES 299 Es an SS 299 I ES 00000 ae Sree 830. 
08'9 LLL 8 06 ER 08 I L02'2 98 8 CH v9 Z8g'T 33 8 3əs1əuroS 
M erg £ Tg 16 921 = = erg e T — ee 80% 
A. Lot a Se 221 Ss SS z^ Lët 8 ES PP zufuioo A1 
i 972. 88 ES 909 as qI v 929 91 == Es EE ƏəəouərwvI 
SE SCH (s) 85 2 501. I 19 9 298 J 68 87 J deu Me uosi9gof 
ein 997 8 01 LLY Y GM 788 8 99 8 529 1 Di 292˙9 3... as si2= euurpul 
a ore: gl z * 7208 S8 “7 096 92 sare- cdp SEE s TD 
. ‘ Ee E Se E: I I == „ 
5935 868 I 2. Së cay 685 L 81 1 960 1 09 081 0. occ su 0 ˙¼ͤ vv make 
09 198 => ES 661 891 I€ v 988 St => VEL. J REGS eee eee tear NIA 
LE. 957. ey 861 cc Sa 07 TT z PP Git Dt! 
SUE 814,9 19 88 21.1 318,8 99 9 899 5 Lë 560 1 JJ... ss plone 
n 182 7 are G 278 LA) Sp T (CN. 89 SS SE uon? 
* 190.1 d 098 91; E es 819 81 StF E a a (( ( S Sus) 
£5 ot 898 Ä L AR 000 T 198'9 a ES 896 12 105 9 3. Re EOS SHQUIS|) 
d DE UE i 299 786 72 e LL6 18 999 7 VV 
i SS °= SS is Rd m SS I I EEN 
SE di Os WE tte, Gp Gb. 4 c E: WI. o e ae 
. ' 88 l ) 96 II 689'2 — 69 152.2 6 „ 
ECH 199 v I 839 T 26 28 ES CH TLL 01 087. 8 . KueuSei v 


MINERALS YEARBOOK, 1972 


954 


68°9 528 M p 96 . 662 09 I 598 L Seef „ ENEE SIMO] 
19:8 949.01 2 ES POT I 899 6 920'T SZ 689.2 SS I96'9 17 86 SA suu 
GON) $88 9 Ke Lët 91 968 5 v6 8 19e J 8T 168 JC -- “-üOsLLIEH 
18.31 229 " ~~ 8 659 2 = 197 gI 90T Po AERE 1əuuquəə1D 
LL 9 108 1 5 18 891 899 T Se ES L8} 8 PI Tt 6. “Serre 8 query 
00°9 65 s SE a 6? We uu 6 1 nb CCC AOU) 
88 01 2098 1 1 601 168 8 LY 9 L89 €I 898 2 g ee ee -IALA 
6 L 6 Dei d TX 66 -7 Sa L4 I 93 fe N.. n 4 
88.1 106 (a) 969 91 062 01 1 60 9 289 000000 ( exoo1g 
AAT 8 SE E Š ] Së ES SÉ Ge e Eo a Ea uojxe1q 
L0°6 608‘ OT L Se 298 097 OT 082 51 919'T 12 298 8 Op. — GGG esse əuoog 
18 ˙8 8388 9 Ss opt GIN: 68 z Lëtz TI 908'T 44 moqitg 
"SOA 1SƏAA 
1I9'9 589 2 ` 269 2 88 ` un ic 909 2 8 66 F s 93'819A9 10 [630], 
199 909 2 SS 269 2 6 SS ES 909 2 z -- ES Sue] 
0P'9T 6€ m 8 6z - SS ss zm -- 6z Ven Bury 
:uo32utqse AA 
TT'OT 880 58 81 m 290 l 896 28 0012 GI 966'L PRS €66' 83 18 | 77 7 s OBVIOAB 10 [930], 
97.8 170,6 8 e 881 298.8 29 l. Së 2898 611 IM 68 ũ k ast, 
eL'8 T6L‘T £ D 981 209 I 03 q 99 TT PT€ 1 )). ͤ⁵ĩ³i;. [Pomaze L 
09°8 : TI L n T Y , Y TS wes EES TI š Kg ue mm 43098 
86'6 St 8 Ka c oY 029 3 LTT 01 SLL 81 I E Usel 
oe 9%⁄6@8 “` SS I6 276. 261 OT 022 LI 889 CCC ev] 
22.8 282.9 We d Iv 561.9 882 91 259.1 Lë 095. 5 JJ! ss ear uosuexotq 
50 31 g0 81 Si ge 019 Sen 81 98 LY 998'1 8 e EE ususyong 
"SOA 
86 8 208 5 8 ` $26 LL8‘$ au Ge 88 1 OLL'¥ TIU TTT e 9381ƏA% 10 [890], 
09°9 9 == En 9 ER == ee = pa 9 I J EE RUD yuung 
92.9 781. SS SS 881 gp 25 E di ET 581 C111 1ƏIA9S 
06`9 699 T 3 e 78 980.1 n SE ER SS 6991 @: jj m . 8 emt 
81013 v's z SR 962 957 2 = * 28 I I Nee uoqisO 
ura. 
A 9505 24 A A SS SS SS 950 e SS se L Tees t N. 10 [BO], 
A A 8 A = Ss = = ^ I "n „50000 UO AE geg 
A A s; Pa D ge 7 ru M I Se „ goaugp 
A A 9 A x xz oF BE M I CS E AANA EE ä 
:(eqru3y) suxə, L, 
Seid gəurur Jo səuju Jo eum Jo 
340430 WBunsiəuə3 149384 — Dngenb  1equnN Ayune dəqumN AyQUBNy  iequmN 
, ona € 80L uv anom X sona] ER  —————————— . —— .. — i 
Sut d 09 pue 
oSe1oA V UN zany Lis punoiZ1epuy junoo pue 3383S 
sjueuidmgs uoponpoad 
(suo 42048 puesnou,L) 


ponunuo)—Ájunoo pue 333S Aq Ster ur ‘sour ajruSi| pur [eoo snourumq ze anje4 pue 'sjuauidius *uorpnpoid—'II QLL 


$55 


COAL-—BITUMINOUS AND LIGNITE 


*A|[BPPIOUIUIOD plos uəəq Du [909 qons JI pƏAI9991 UIQ 9A 
je s1eonpoud Aq pejeurpse se *pexoo [vod pus jen] əurur se uons 'sieonpoad Aq pesn mq pios 3ou [809 10} enjeA € səpn 
*Sutpunoa 3uepu 


DUI oun q o·j rgo? 10 


"So 009 US SS9'T s 


au är 3€03 ed o391oAv 
IB JO DƏA19991 en[eA » 
9pur JO əsngəəq UMOS s[8302 03 ppe 3ou ABUT ege 


*BUOZLIV up ouj] 
did Amys Aq peddius pus out 48 sesodaind 194730 i, 10} pəsn *seoKojduie eurur Aq pesn Supu 3€ 9309 əA1q99q 07U! app ‘JBJ PUB Od JO} IUU 4B pesn [909 səpniou] z 


*sABM19}UM 03 SHMI Aq pejneu pue ‘sZulpis peoJ[I€1 03 SINIY Aq pojneu *so31eq IIA JO SIVI p9oJ[re1 OUT AT oom əurur 4B popeo[ [vO səpniou] x 
wp Ausduioo renpHA pf Zujso[ostp proa O3 PJJM A 
99 2 988 969 980'F 818 19 88999 688 897 799 91 29 OÉL 98 608 8 801 os 966'1 Il! —ꝑ e 893938 
paun e3e19A€ JO [930], 
Lg 88601 68 099'F 08 GOAR" x 3 L8V'OT 81 DA qr ——— = eee ---, OBBIVAB JO [870], 
66 5 688 58 e I 998 SS 8 682 1 101 2 -----7-----------1048Mm439MS 
M 526 e 39 oF 586 BR du 516 2 Se SS J unphieus 
A 801 (s) FEST SR 692 d ze 801 2 2 Es CCC ujoourT 
Lë OT 9 DE 77 g (s) SE T 2 SS 9 2 in ---------s3uuds 30H 
97 8 Sens Y 819.2 Es mu E im 289 3 2 p e 5 cr OROA UO) 
68 ˙8 Ir a e yz 5915 an SS 858 8 + 988 E voam? 
A 999 I 861 or Du = SS 999 z da MEN V xus tləqdursO 
:upuoA M 
18°OT EFL'SZT 662 198˙9 856 v 981 ˙ 811 616˙2 66 10161 883 299'ITOT 8999 s NN JO [830], 
78.81 Zor II 993 gesot Lh d 799 ot 00 II "E Zum, 
L6 8 VIT SS Ss 98 6L g I LI g 96 5 199892. 
90. 2 S L 9s 7 i x : s £ 35 A 
90. 326 -- = Iv 188 as ii 989 0¹ 982 MEE ͤ ee Ursa HORE inqedo 
66701 951 m Se Se 951 =e == 951 2 SES Ru EE a0 on.. 
90.2 086 U SS TI 69 E Ma 082 q as =e FVV Jo[K% L 
IL $66, @ — 67 ZL8 a E 819 TI erz „„ --- 7" udiopusq 
66° ST 208.9 9 q SIS 619'9 981 9 $II'T 81 9099 08 I oe äere 
6079 929 T g 978 919 = on 628 92 969 21 Se oled 
20.8 703.2 09 n» 6ZT +20' Z pë = Ge = GN 3 ono 
II. ot 720. 9 " Ss 901 916.9 P. 9 Sept 81 989.7 07 r nN 
092 639.21 8 9L 06I 298. 1 SS 119 21 816, 11 LT F W en 
79.8 GG s 092 $99'8 6687 01 057 TI HONS. E | "Ob Serer hore o3ut]N 
2979 978. SS = LOT BLT Se 882 9 901 I ge ^ [Ula] A 
RA SIT I 2 Ss SS 811˙1 ve z Lë 8 850 1 7 8 — 
7.8 181 s: 181 S Se uk Se ge ge 181 I V kee A 
SR 6889  — 990 p 80 "ez 7 = SS ge 688.9 7 OS a 0 8 
Eh Wh „ e , Š h Eh ën e ee 
: i : 38681 89 Y 608 L 581 er | 7 — ........."- 
98 IT 99L'6 Z SS SL 069'6 689 St SLL St 658 99 E 880 1 


MINERALS YEARBOOK, 1972 


356 


88 91 == 1189 *L'OT Ed L66 Ivo LG 1 D SEI 981'I ER 8 2 en J0 [U30], 
L QT T Geff PPL'S EN ud 833 591 >. pa 591 d GC" O. EE PPM 
02 99 NT 59 99 1981 n 908 916 811 SE 60T Y d v *˙ 00000 2000 
58 8 pi SON 58 8 t n 881 8 ag ` € ae =o L. eee res ooue[q Ory 
50 TT pi du pO TI m Be GL 91 St dl 91% Ka ç EE unit d 
Op O Ge 9 0 n 808 p ST E 91 a Ge T E ic Ea s e807} 00 
+T 52 a n pa OU KS PLS Lg go E 29 P ep So * 8 HOW 
08 TI a 7 08 FT < ` Lot 9 PT SE 9 Ka Wu „„ Kiecd A) 
89'q pd I 89'q d KR 092 FE ks Se 98 Tu ue E. ——— 8 SuMu Set 
OF’? Gd OL 8 28˙ v - 961 gp TT MN q 9 a T FEE KëAd VI 
09°F M ia 09 Ta ve 891 9 kg ` 9 Mo n ** OGH 
qT'vI a 77 STI'YI — D 816 88 ui p €86 SC SS e uostuun fs) 
86 9 AA ua 26°S ay ` T66 I Se SE I 7T n | MEMO 2 EE Ppieyiet) 
59 92 c 96 Op 89 91 o 393 666 58 77 81 T6 d 8 Qoa U NS ge uod 
81 21 Es S HL St Si Së LLT 87 8 Mu 8 "2 da 8 F vl 
:O0pHOIo 
FL 81 ES SI SL 89°F E SIS 19 991 2 Tet 58 = L T aui 10 [930], 
68 TI pii 68 TI 3 ESA 816 xt 6€ e 68 TU pu 8 Seege uenseqes 
89 6 H 89 6 SR ge 09 T 6 d 6 T Se I ag te itd A ue3o'q 
Lett Ge 98 21 89°* SCH rá Zá 19 86 m 69 578 ne £ T. cc es aes uosuqof 
68°LT 77 68 Lt 77 2» 96T r v6 p v6 ` * 1 PES S uus 
:888U€XIV 
98 081 SÉ 98 081 Së 022 Ke €0T Du 801 * > I ME =i SUONI DM SY oleas N 
:euozuv 
96 98 CH 96 9838 * 018 aa ES E ES ms Aa I aca CL LEE M ANSI 
ov 91 1009 77 LS 596 OFS 092 97 3890 9 8 098 1 603 8 1 101 LC ~"@BBIBaB 10 [930], 
63' LS TE 69°42 ~ Re 8 = T6 E Ss 18 a uk € EE -77777 uo1sutA 
68'9T pu 88 FS 88 VI KY 9396 992 808 T x S67 018 Sa 98 „ IM 
6 68 "M 6. 88 aad 6LS ER THS E Ive KE ER 8 V BSES 
t392 Kë 69°13 00°F po 081 OVE 66 Wa 0 8 A 8 1 5 Aqjeus 
69°81 m T8°02 09°6 a 092 981 L6 i SE L9 08 2 g „ uoueyr 
OI gt 1009 08 88 80°6 OFZ qL 87 968 2 8 928 298 Z T LC 91. |— 7777777777 uos1ogo f 
98 98 p 9898 NE 622 s 9ST ui 991 a s 8 )) DP SIR DOS 
ol St SS SI St SC ER 8L -7 LT a LT UE e I m * us OA 
69 LS m 69 TW · me I9 ae ol Ee 81 W: eu I X een vs qey 9d 
PE 08 M PE 08 Se Get 80€ a 88 S 88 We Wes q V usum 
92'cl E GEMA) "m je 646 uÉ 9), i 9), be ` + M gee TT d juno[q 
88 66 SR 88 SS ~~ ES: 908 ud Ser m 821 7 = I Se TEE RAN EE qqid 
:Surequv 
puno423 puno43 punoi3 puno 2 
TOL Je3ny dug  -13epuf) eu dug -pun 1879, 20 u ding -Jepuf) Jane dug -pun 
A}unoo pue 348S 
poydJom sABp 
Kup Jed gem sed suog o3e3eAv Jo 1equinu e3€e1oA V Zen 2upq10A uow Jo Jequinu o3910A V souu jo JequnN 


Hund pue ae Aq "Set ut see Domm IYI ur 
səurur ə)rušr[ pue [eoo snourumjiq I€ (ep od urm d 3ndjno pue Same shep “(rep Surq10A uam ‘sour jo xoqumN—'cT ALL 


357 


COAL—BITUMINOUS AND LIGNITE 


L0°LT 3E Li 7 d ees 7 bz ç ges ve Si Y Se "9391949 10 [BIOL 
cs MIS EE y f iii i l l ii ERR E 
58.21 E seet ` ap os — SIT SS 911 =: 2 2 Se -2777777 pI JMB 
11? k: ss Sp l0 — 7 OST = O8T d . z 900194;) 
v0'22 Se v8 18 eege 7 OLZ 083 IPT s 18 v9 ge 6 2 - -Ə3819AV 10 [80L 
EE 
08.85 pe 29.03  LL'62 77 921 2086 28 s 8 LZ i T 1 “777777177 əosuojq 
gp gt S: 95.81 e 165 Z8 SS Sp SS à 8 a uon 
22.82 ui 22 8 zd 888 LY e 27 - : qu — e —— secco Seu 
v6 91 xs x: seat 7 8 9928 Lë = ix LZ š: : T a seon T 
97 88 SS vL'S& 991 7 osz os z 2 09 ͤ — 898 " 98 v --03919A9 JO [930], 
GON: SS 80 W Se 642 — 821 io gz; =? SS L zr pac nid d oe OLLIE M 
89.61 ge 3 89 61 Se 888 61 = ai 61 = i I 55 081A 
85. T 8b. 2 2: 808 ~ 101 2 101 Se P: 1 e -7-7-7-7 WOU A, 
Steg x 6828 ent — 92 SLT ` Lët = 506 821 = 2 „ TUS 
06'91 ii 06.951 ES 682 — 8} a 8} SS € 33 1əouəds 
16°82 88 20.68 org 0.2 912 99; = OSL 91 88 IT I 5 
09° OT 8 09.01 ~~ 7 esz — Z e Z SS SG I V exit 
L8'92 i 18 9383 == 10 -~ LEB a L88 ua es 7 eee — 
6L' 11 B p 6411 ` da o9z 902 = a 902 = SE I — TTT TT TTT wosqyy 
88.61 = 88 1 ë 991 TI = II = Y? I zer eee upejunoyr 
81. 92 e €£,99 7 SS 22 PLT 571 95 ys 9 me enc Ss Ze? 
28 
68 vz SS 6028 18 LT oe 193 ra 7 9%'g 890 ~~ g€ 92 --e3u1eAS 10 [930], 
85 21 us 98923 29 1 722 7832 ese ge ors £29 xx Y p. c^ 3 -uosuret A 
09) n Fa 09)  — - 6L LZ us pi Lë e Se J UOIIULIƏA 
QI re e ong 7 d 88 601 SS 001 s SS I „ Aawig 
89.41 =: 18.61 88.91 288 212 919 Se GO 298 ge 9 g 55 aul[eg 
11°62 Se z9'I9 Lëgt ` 212 93 756 5 298 289 SS I e AE DK 
I8`6Z 16°98 18 81 128 O?2 997 s. v92 GU e z E ydjopusy 
22.92 s 1292 7 «s 19 zt z SS z Se = I „CC ədod 
58-67 > 08.6 57 oe omg — — POL = v0), zs Ss v 3 4 
10°08 m 10-08 -- di 166 882 SS 882 x = 8 c s sess esse soad 
81.82 ` SS 81.88 p: 622 918 n y 918 SS Se | o Wee K1eu1o33uo jq 
OL PT a goë II. 21 62 978 Ooz = 01 OT SS I | Serer si 200 N 
9681 e a 96'81 ` ES 192 Tor 7 Dr "á ae |. Se uydnooe g 
89. 87 su 89. 2 = Wwz 7 571 en 971 Ss š I 3 xouy 
86`8T S 86.8 1 "i eet  -- 241 E 2¹ = SC I SES enn 
92" TZ a 98.1 E ¥6 ae z "i z = Sp I 1 ee uosuqof 
90.61 = 31.78 97.10 ` 6932 292 6 1 L9 Set -` I . uosiogof 
86.87 ie 86's} ~- a 721 ~ Tz Ee 12 kë SS z Aa eee er -uogsosf' 
97.11 = Zq'0Z 91 0 588 2982 99 Be OTT 999 ge I 3 ` opetteë 
28.08 Bi 28 8 „ SS 9988 v89. = veg Së = 7 „ ---uojnj 
02.0? a = goe 7 = 592 888 1 5 898 1 SS 5 --- -uue 
ONG SS HS 08.12 = 882 20 = Ba 202 SS Eo cm Sp od 
ON is S Lus 7 $5 Së 982 e = 982 x SS I SE --usnsuqo) 


MINERALS YEARBOOK, 1972 


358 


IG Lë 86 3 Te, z  v6'0c 89 69€ 8 1992 06 659 1 286 rd 9I 9 77*-7343eque[qunjq 


8L' Lg Se SL I9 SS e8T Se LIT, o LTT 3 7 € SG em N 
18. V6 10 7 89°89 80 91 29 926 686 8248 T et 92 88 I ë T6 lU) CN guido 
92 TI aed 98 111 LI 9 Ss Gë SP ` ae E. Tee uosiepuen 
8112 2 81712 c GL Wa vc M: ve Se z0 I == N NO] 
62.08 SE 6.08 SE 096 nid 0€ Gs 02 TE ges I E 77-7*--Uuosuoulp^"r 
80.78 2t 80 78 TY 992 SS 811 a 311 TT 7 8 „„ S ο 
39781 oS ST 88T e ve E v8 1 Gë € eS e eA LES us 
99:91 88 89 29 228 SL sg 951 L8 886 8; q 68 58 1 Y „ — 'Y-32 0295 Jenng 
119189 M 
de GE ue yy 
a 
12 ˙ LT 69 19 66 88 J 21 ST 991 80 90 0 261 L 816'8 960 91 682 9 029 ene 40 [BO], 
!!!.. ——— F. Í ß — 
gc có LL'YV IER 3T0'9 LTT Tet I8I 962 $6 881 LA L T6 Seege Kəntu A 
St 8Z 00°98 00.22 08 6v = St Z oT 5 I g „„ suse 
66 ' 86 gp 66'80 à" WW 08 RU 8 ae 8 Ké id I „„ ƏSLA 
92°88 1897 08˙＋ SS 096 99 9L. Ss 68 98 "i g FF pasend 
46 91 PP Op 1087 LOST 231 THT 661 281.9 878 698 987 9 ev 99 ggg SERS d 
98,61 27. 97 16/2 69 ˙81 ZI LLT 561 GIE I WA 818 L96 8T ve 18 7777077 Aud 
L` 16 90°TS 08 97 681 806 M 8 8 9 Ss I I E eae ee ss Aa|84O 
LS 08 - 1308 d 001 gg 0g ni 09 ` Sé € „ us 20M 
8, 51 066v 79 29 OI 691 ool LES 88. 9T 90T 699 v VI 8281 — 7777 ure 
62°82 ¿L Lë v8: 66 2076 99 THS TOT LL 8 89 11 8 2 G umo NN 
9821 90 98 29.01 8 21 SII 9291 993 128 8 09 886 T 8 : re DN 
Lë St LS gp 09798 2376 091 LST LOZ 666 T 981 OLE 865 1 08 LY gi: — is Jeuqo3o'T 
qe 8T 99'Tp 28 98 905 281 06 926 889 28 TIT 068 6 8T 2141 1 Ətlsə'T 
Ly AY a Ss 20 81 SR ge 8T 85 vx o ee eU eer] 
HL 68 18 88 3963 -- 99T 86 OW 86 8 98 SS v 9 „„ SDu,ν,çm& 1 
29 6 LL'YP 88,88 vat LST E 201 01 26 Se q TI SE cuc d pme 
89° 83 08'99 97 72 28.7 LOT SIT 081 686 06 L66 GL L ve „„ xouy 
80 91 29.88 95 19 86 81 991 181 961 PTT I 07 29 600 1 ST SI 8) "7 Nou 
86 9 22.88 98°38 82 8 96 LYS 291 Lov T6 006 99T g LT 281 2 uosuuor 
88 6T 69°TZ 88 81 dE LST ay er. € 9T i T ë See EG uosxoef 
99-91 80.29 9p'09 96'2I 988I 991 L86 089 3 LL 091 807 7 18 98 29 7777 Keel bie 
87 89 91789 89°99 - gr 87 T ST 9 81 Es 8 8 % geen -dnuəəi5 
19.81 88 28  LI'18 026 081 981 SLT 106 I 19 L93 888 l VI 02 io  — 077777 PLO 
GA Së $9909 ` SS OFT Së 9 Sp 9 oid Se T „ icon et VOU 
29.91 24.91 GA ` I8 om 18 Ge a T pee ag nee, zung 
93` 83 21.27 07.98 @P'2T TII Sp PS 026 8I GL 081 q TI TE ee ABID 
81:83 82:89 68.08 791 201 281 L 981 Se 8 gI „ 193182) 
08.27 92.99 30 28 vac 666 ` 964 TIT 988 an 9T 88 B 39147 Belg 
oo 18 08:89 28°82 . 001 Sol ge Lg L 02 KS ë 9 J pog 
09' 86 1069 ës 6611 891 881 9LI T88 96 VIS 288 91 L6 gp — 0m ieg 
5 U1} SVQ 
:KxXon3uo y 
— 4 ͤ *.H Q ———— ͥ — — 
puno13 puno13 puno:3 punoi3 
10L n — dps -pun “ny ding -ipun Ie30] le3ny duis pull 203 u dis -pun 
` bein Ap AYUNOD pus egg 
Asp Jed ueu Jod suo} e39S19AV jo Jequinu e3eJoA V ÁA[rep Zuly10M uow Jo Jequinu ə3u1əA V souu jo JequinnN 


EE 
ponumuo non pue eg (q 'z/6I Ut eig peu au ur 
səurur nun pue [eoo snourumjiq zr (ep 12d gem 12d indino pue ‘Aane skep “(rep Sun ro uou "eau jo 32quinN.—'zI əlqv.L 


359 


COAL—BITUMINOUS AND LIGNITE 


36°99 e Sp I8 8991 GC 016 089 ES 898 L66 Se 7 1 As JO [30], 
66 $8 SS 88.88 i qoc nol 128 Gë Tes Se B 1 ph 777777 77 Menf wes 
61°89 = 61-809 82 m  — 5Z Š: y "i Ed CO E S AIUTO IN 
79 91 23 91˙88 89791 PL 026 98 s 8 Z 1 1 eg KC 
:O9IXƏJN MON 
09 881 U 8I FI 68°F OW 996 Let LYS u 212 08 U 9 Sic 8 suHuON 
938 JO [BIO], 
56 89 = 56 89 Ge 396 WW 61 ii 61 t = 8 ~~ "70391049 10 [S30], 
89'99 — 89°99 ` WW TL3 SS 8T PH 8T Ma Es I 2 Pip oeste pus[qory 
6L° ot 2 6L°0T ~~ P 09T "E I Géi I a E 1 IAY Jepaoq 
:(egruSi]) suszu 
08 681 t 69 GEI 68°F 996 Lol 866 e 961 08 s L £ Ni JO [S30], 
87 OST Sé 8SP' OST "^ P 1496 2 LLI u LLI SS E ë u ` > prqesoy 
ov 9 Se 65 89 68°F p» 091 271 18 Sé I 08 u I 8 .. Meuspssny 
86 871 SS 86 ERT ^ Gi 896 EG 06 ER 06 X = 1 WOH 31g 


:(snourunjiq) BuE UO PY 


PT '62 de "Doo ^" 2C 993 = 689 m 689 Er i IT i A JO [E30], 
08 2 Ss 087 ce Sa 8LI Ges 9 =< 9 i = 7 — . OWA 
er' IG Be 61719 ` SE 008 u 66 KS 66 ps ES I i a ``" >>" ydjopuvy 
€9` 8T D Së EI Se 008 2 96 M 96 Sé ut T 0000 E wsund 
¥6° $6 — 56588 on 182 ES 091 CR 091 Se SR I ` . Adel A 
6818 SR 68 18 Gë T83 Se 31? P 31 A — 8 „ Au 
00' ST un 0 91 — ds 851 Gë 01 Së 01 P pis I AN CRAT Kuανj,ʒZ⁰ 
IT 682 BR 11562 — 2 T6T Sé L9 Ss L9 Sa Sé I 3000 euoog 
92721 Jn 92521 "" SH 30 7 OF ae Ov A. pa I ua tee a ae 80, Cg 
65 0 ER 62°0F ~~ 7 963 7 67 ` 67 SM EES I erg Cette uo 
mo 
29 92 SL IS 96°16 28 88 ALT 281 861 088 LI T83 88 6 Iv 9 -7eS€1eA€ 10 [930], 
61.22 HR Sé 86728 28 5 135 6LT 261 233 II 981 83 9 ve CW0W0— ? ĩð 24489 
Sc 96 9L'91 20°93 96 6 16 POS 291 201 9 96 Y £ LT Een AueZoliv 
: pus Ale 
92° TS 09 19 SLop 69 81 OFT 202 4 4 919' 42 982'T 0LL'9 01961 LC LT9 9 Kxon3uoy 
*'93819A€ JO [BO], 
68°82 88 ap  $8'9P 2011 29 395 THS 0TF'¿ LG 298 8 PIS'v 9 TL Zë Nn, JO [BO], 
98°92 SS r 68 297938 093 646 161 — 91 SLT M I | C E Je38qe A, 
J 81 ñ M" 97781 ^^ ge ¿86 989 T Ss un 989 T ib 2 B. — M SA uoruf) 
08°98 7 oco 9 87 18 L93 G12 929 E SI 092 CH 61 JC. orqo 


MINERALS YEARBOOK, 1972 


360 


69°33 08 2°98 PSZT 2361 SES v8 609 6 76 898 8 2999 98 98 SR ene JO [930], 

80°08 We 80:08 -- 82 $92 F y i + — Ss I n 5 9UÁSM 
Pé 66 E 26 ^ a 092 Get 83 An 86 M 2 8 aS de uo43utuse M, 
88 66 Se 888928 EX 986 801 TT 801 me ni 8 Ts 5 EN uoua 
SL LT 61589 Gel 68°2L 871 SLE £8 865 18 998 90T 8 08 28 7 — — 
8191 01 81 83.791 092 896 2 88 8 08 8 TT CC H1845 
¥6°6T 99 Sp 28 98 03 T1 TOT 013 L6G 869 8 96 Sev š GT Y 35 Anod 
00°69 ae 0069 7 Sa 886 SS 99 Së 99 R Se Y So MPH QUAS Ə[qoN 
09 69 06°89 00 el 97 31 791 991 GU? 29 1 O 91 1 2 1 „ umzu mW 
GEN -7 98 19 —— Sé 686 a 99 MP 99 un s4 8 Se I Stand) | 
56 6 = SE v6 6 MS Së 082 308 kë L. 808 a SS I -777 oi A E 
Lë ` 9 -7 p LG 9 KS — OL 99 7 S 99 SS Ss I 61: SAN 
87 91 00 08 TT 91 66 89 AR 96 8 86 T I L 77 SE "` Zouongpg 
29 8 Mu 3898 E Ra 986 p 02 m 02 SS ` ë ei -2777 99uelAWT 
29°08 98'6, T9'ZF J TIT 681 $96 0 99; L DA [A C: L 88 8 J uosstogpeop 
81.08 89 031 230.38 83898 LIT 893 091 81? 1 631 88 8 6 p —— LL ne uon 
SI v9 Se 8179 he LYS SEN 99 We 99 SC en 9 Se 3 souljoH 
88 8T 0689 883 81 Sp 086 ki or. I 68 3 I L F E SupqooH 
V6 LT (8 SE  .16'9P 73 01 993 092 08 998 I 9 898 165 I 8 61 9 ERI GOSLLISH 
09°8T UN 08 58 87 6 HE 28 261 862 E ¥6 66T de 9 JJ. Asumi) 
PL et Ss "er 7^ TI SLT E 92 D 93 SR s 8 Gs 8 SIS) 
59 9c 6b. Ip 2918 88581 092 866 962 A LI voc 6TT g L Š 5 4070480) 
98°02 19 78 21028 Fo°9T 782 692 081 861 VI 991 PI Y v6 88. wusIquinjo,) 
88 12 ye ve GG 77 96 886 p H, g 69 SCH 3 9 CC oa 
98 0 98 39  vL'98 FREI FIZ 092 682 998 8 LÁ 856 61 6 8 66 6 500 0r s 3uoureg 
18˙9 TT 18˙9 > ` ITI 2 8 SN [4 dd = T 3 suəq} y 

010 

88 TOI * SS OI ~~ ui 666 Lo t83 ER 58 ES m PI SS " "SëgiaAg 10 [930], 

29 78 -7 29 88 E 92 Sg e Ss 8 ES e I 7 SWEM 
ev 89 MS oy'co E $86 n L6 Re L6 Hx ES T Se NN Leen 
88° 87 GE 88 87 ES 78 pt et d et pu En I o NN re 319318 
TS°6LT ER T9°6LT ~~ Se 896 au ev ke ev E zs I HORUM AS JeAHO 
98 `¿TT d 98 SI ^ ni 912 Ss 081 er 081 ` Ge 8 ee „ 100M 
Lg" TT 77 429211 — -7 083 ` q = 9 `` A I ö I us KA A) 
SL 91 a 8.91 7 Ss 96 es [4 ce 8 SN T Se ee toa 5 quuin 
8 67 Se 87 ( ES 95 7 07 Ee OF BE 7 G ) 0000 exmg 
28° 89 sd 28 89 e 033 2 VI in PI Se un I 3 EE USUIMOR 
68°92 x 68 88 -~T DE 093 7 $ 8 De 8 e, surep y 

"Lem 2) BONS q31o N 
puno13 puno13 puno13 puno13 
15204. wany dung -sepuq wany dus  -1epug IL Jo3ny ding -1əpun Je2ny duas pull 
= eS ei „ aa On Se ee ea T Hunoo pue 3483S 
pəs3oA AU p 
Agp Jed uuu 19d suo} 93819A V Jo Joquinu e2vJoAV Anep Zutyi0M uau Jo Jaquinu es souu JO qum N 


ponumuoo - Hunoo pue a1e1g Aq “¿61 Ut sage PUN əu ur 
sourur IU pue [eoo snourumyjiq 32 (ep sod ueu xod 3ndjno pue Sano skep “(rep Sura uəur ‘sour Jo rp9qum,N— I IALL 


361 


COAL-BITUMINOUS AND LIGNITE 


09'08 88.22 — = -44008 
a O09 99k | Q002 7 ) ðt ͤF— 999d -- | / — e----------- -auroy 
an „ / p UAM UJ JU ON Np eae vou 
Se Ss V ursuyn q 
sg 70.82 T777-77777---u0319AQ 
p6 89 41628 OC'9I ot 022 ũ 912 9g, 2 | C GF | 327 || 1 || 8 Q r---------- ursz0 N 
ER 60.88 099 - 201 981 13232 11 og | —— § HN ce MOLIS 
BS 0082 09:91 ^" 1 264 911 | L 6 | - || 1 2  -----—-— Uuoj3|ru e] 
zs Og "e fer NL 2 c ¶ Zensen 
BA 67.27 Ee Sr 
Se 6612 65 91 67 OT 7 | 0l 777 — 88 | 2 ᷑ ----- pusſaoq un) 
SS 96°08 89] ^ 293 4989 219 WE 1 0 9d --------- SOOT? 
69 Fl, 6L'87 82 21 182 9823 993 77 8 191 27. 2 mt fa ---------- lləqdure> 
RE ges 7c 612 — 8l F111 „ % 0c eosperd 
0g'IZ 66°98 Jee ees 902 set 8838 92 au 988 2 £88 93 ——— ---uosiepuy 
:əƏəssəuuə I, 
u li u a—— ——a n ———."'1.1: P 7—F[.Y T "O —————1sÑ———hy 
89 08 81 7e dA JO |UV30 
EE EE a 
"E 66°6T IT ~~ 191 973 7383... 2391 6999 Lë  — Lh -pue[oJournjso 
9898 zeg nt Ip 282 912 288˙% 9 ee sor Z 81 11 c See 
Bh OoL'?Gó " | 82232 79 19898 0%eae eu o uus A 
a O8 22 "^^ 063 ^ | z0l | ^ ont ee 8801. 
19 87 6L LTI 76˙6 68 9752 922 OLI' 22ĩ2ĩ22 089 83819 go 57 | Qn» — „ 3os1ouog 
Se GL°9S Leg 6232 a ee 1601 
ae ISL ^ | ) ^ 66 "Tata Zulwo0vA'T 
98°02 9°65 ^ 29 0 3261 11 gi ᷑C„˙'lͥ: , 99 —— — our 
99°08 08 72 JP 8 8891 9822 TR 171633 I 912 0 e | mmo MOMO — uosieyer 
00:92 I2°6T 286 Lët 922 182 08292 81 978 egg r 8 % ee — vut[pu] 
u 98:09 60701 ^ | ITI me 060878 | TII g % O | Q 1 — „„ əuəə15) 
Zen OS°TS ^ 0088s TT !- J ne eee eee uoq[n. 
10 Z2 Zř' Ze 089 801 207 892 IQ) 99 2828911 280 1 C000 e e----------- ayjokeg 
L8°98 28°02 ^ | erT 882 ^ 79 9 8g 7 ||) qv r one X" 
SS T / / % S ©) EES uo3ut[o 
99°07 9961 08 II SLT 1792 082 6821 91 172 42,908 | 9 | „ | ht — Pater 
: _ 78 08 „ UOLIS|O 
= 1.72 S 7777e13ue2) 
I£'IZ IIT] ^ 122 992 9g e 902 og o» 12 n» ------- Wale EH Den 
18 : 9; 70 i 06 . =m = ang 
n IO] pa 
6,92 50 O03 92°01 89 803 612 320 81 333 9% „ 1 SES 
91 9098 St 26 MI 0 568.7 88 868 gr. no e 7773uonsuuy 
ST 1811 299 më 8T —  — 00 Seet "DL" "77KueuJenv 
‘eruga Asuu d 
ZE 
` 96°12 eulen JO [840], 
a a ERR DR c tds EE ERR 
de 98 66 77 | 1 € | "^ | |<) 0  )-- | -- | | “C „„ et 
6022 ^4 |" BBB L/ ee ------------ 8)8AON 
SE 90 9 1 „. „ 8B BB Bt eee ~aadoysn W 
SEENEN / M. MM K | Se T77---0600jd 
Ss 90. 1 891 Á . . 6M 6T 8T — U Sp 1. m 
£L i, ^^ | "^ | ee ^ 36 ^ 2326 — /  -- e--es------------ 3819 


:BWOURLHO 


MINERALS YEARBOOK, 1972 


362 


98° LT 19'89 opze 66,21 IL Dau 181 SLL LC 992 925 8 81 OT 55 ----UOSHISH 
ST'9T 77 08 PS 29°9 Se 831 881 982 We 851 28 Se GU J Jepquea1t) 
9931 EN 0621 earl ^" 761 8 699 oe 96F FLI 5s 8 8 Ee tee 249 
68 3 N: 68 2828 77 081 d or i et Td pe I „%%% Oel APER Juul 
99 6 68 68 09 18 98 L 5 PSI 866 089 T Le 091 809 I 9 81 PR 7 ——- Temes 
99 2 SS 88'OT 08 9 SS OF $06 os Se 6 83 i I f 0 ĩ ðv ABID 
SP F 88 891 09 85 92 21 9T 091 GL 61€ v qq 033 T 9 g a T exoo1q 
91'6 e 2 91'8 SE SS L6 81 E - 9 , p d fr A e uo 
08 PL 98 08 98 88 0621 TS 811 022 LEL, $ 89T 097 611 8 VI LS op | 17777777777 euoog 
99 81 89 63 98°08 69 01 Lë 991 918 601 I v9 FLY 129 8 LT el | 777 moda 
uf A 399AA 
FF GP 2x 58 89 81 8 — POS 902 81? E 96T LT =e 8 I eue JO [VOL 
58 389 GR 78 89 a POS p 96T -7 96T We -7 8 Si E Leg | 
81˙8 * KS 8T'8 7T > 906 LT 7 SE LT ` ge „ nr. Bury 
:uo323u1u$s9 AA 
89 21 98 Lë 20s 200 691 881 866 868 31 926 gLërt LVL‘ OT ool LAG L28 --e3919A€ IO [930], 
79 91 00 69 01 98 1601 2 981 0 50 2 PÄ 889 L6L'1 578 611 GR .. 8 SL 
56 6 90 I7 88 88 Tel 26 591 682 L8L q L8 969 9 11 EL |— "^^ moze L 
08°9 SS -7 08`9 Së Sg 861 eT N We 81 Se un TTT 33098 
88 81 60 79 89 88 TT'OT 98 981 896 986 01 LI 99), 01 81 JT len 
60 gt PL LS 31.22 99 21 66 112 20 698 | 89 88 896. 01 LT 0? VV Set 
283 ST Op Op  OS'I8 TL'OT 091 602 vec 890 š IY 3887 082 T 9T L8 #8  —— — uoSuH Id 
SL 01 97 89 99 08 29 6 881 60 018 858 9 PS PIS 9 9 LY 8 918 7777777 ueusqong 
zeA 
GP 81 We 98 Lë SES ^" 982 922 889 L -7 g LI 2 T Te Nn 10 [U3O], 
66' gt es -7 6691 7 ` 911 8 e pis € KE A I DON QD UPON -yuung 
09 98 RN rae 09 9383 Ss 093 03 E in 0c Md Qu TTV JHA 
86.81 di SS 8681 pa L 097 SG T O97 el Sa 8 3 Awy 
9 81 di 98 Lë 69 21 98 LTS 660 T 7T 9 560 T zs I TE ee uoq389 
da 
83 99 Sa Sé 99 uii 008 ES WIS ER LC e E 8 e S eee (Im sexo, 
Ip 0 GI ep T9'08€ 89 21 902 66I 923 8592 68 888 Lat 6 v6 80T due 10 |V3O], 
00°92 a SS 00'973 ~- Se 002 61 Se SS 61 Gs 2 8 8 NN 
OF ES Sa S2'9¿ 00 21 996 093 I$ ui $6 8 hie Š I ``" ` Uemng usA 
00' PI * 16˙88 86˙8 ii 59 896 84 CS 81 99 dd T 9S wero es erqoyenbeg 
penug,uo^2-——eesseuue I, 
puno:3 puno:3 puno13 puno:3 
PL trany ding -pun “ny dyg  -1epug oL Je3ny dus -pun Jo3ny ding -1opun 
E —ũ— T Aunos pus 3484S 
bono shep 
Aup sed eum səd suog Ə3g:I9A V Jo zequinu ə38s:9A V Aep Zuplao uəw jo Jaquinu o291oA V sua jo 1equinN 


ponunuoo - Hun pue eig Aq "Ster uf nei Domm ət ur 
səurur IU pue [eoo snourumgiq i (ep 12d uew xod 3nd3no pue ‘ane skep ‘Aprep SurqxoaA Usui *sourur jo dum N— 31 AQEL 


365 


COAL—BITUMINOUS AND LIGNITE 


"IQUBAL JON VN 


"gg Dom 938 
oA JO [8301 pus) 


7-983919A9 JO JU, I 


E EE TUI u[oourTq 


== = m ms s yry 


e SS|OqOIN 
—— "r[e3uouo M 


„ 7--o3uty 


FL LI 00 85 96°98  T6'IT 121 94 Los 998 ert 9862 LO pe 298 St #29 608 2 966 L 
EE 
10:29 U 186 9291 ^" 95 SIS FLS UU TOL 891 CS 81 9 
DACH 3 90 98 08 8 SS GU SLT 081 a 09 OL ai I 8 
98°99 Se 98.99 ii 913 m 08 Hi 08 E 3€ Š Gg 
VN SS VN ja up VN Se YN ia VN St SS ë ui 
I8`9 = Se 18 ˙9 zc p 081 q Gë 77 q py i ó 
82° ITI BS UTI ^^ P 893 SS oL SS ëL Së un 2 i 
0967 `` 6'69 89 91 19 093 588 m 996 84 pisi y I 
69 LL uc 69°LL |" 2 T83 E 08 = 08 P E [4 SC? 
SE 
99 ˙81 69°08 69 98 83 II 88 OFT 026 88 L 5911 168 5 891 I 66 886 879 
65 6 2. 98 29 TI 02,6 99 861 Tec 088 9 86 181 911˙9 q 01 I; 
SIS 89 LI 87 01 28 87 08 758 802 8 qq 971 I 8 6 
98 al i nn 98 31 — Së 902 671 ag SS 651 ` Se 8 
88 61 e 9,88 78 1 — 811 [Ata 066 de 091 081 v 01 q 
86°09 ES 86:08 ~- 7 991 a 8T SS 8T 77 EN ó SS 
56.16 di 76 16 77 08 WW 88 dd 88 Së Ge 9 Pà 
92°9T Sé LS et 086 uil LLT vit ocv. 7 861 666 | TI 6 
99'8 7. 61 89 IJ 172 191 8LI EES g829 8 89 80 890 8 9 81 0$ 
99' LI Wë 88 18 $Z "1 "^ 921 961 LOY 77 LIZ 092 SE 96 el 
[640 0! = = 1 oe 9 Ses p 986 $88 OW KE 888 dla ui ó 
69 It DE SI 89°83 68°6 L8 LA 086 255 2 69 026 880 2 9 81 OF 
90° 61 UT 13.07 9981 691 QT? 920 € 77 06 986'2 It 21 LI 
LO" IT 88°68 5261 976 L6 021 661 988 T 811 628 888'I OT II os 
63° 61 SH 021 01.91 ^7 88 13 LL Ge LY 08 ES g I 
796 (DS Lë 5758 61 606 99 091 85 909 ë 8I 99 8 8 v 
HP OT RI SE 85 1 ES SGT oll pur KE 211 SS 8 1 
5681 — SC 5681 — = 986 856,1 ae Sa 256, J u SE v 
9 81 2 58 9 eg'et — 29 L86 062'2 SS 18 696 Z a 8 L 
98'0T 7198 6888 0001 LL 991 166 882.9 96 €66 ¥80'9 y LI 601 
89 II 7925 6898 2901 86 16 TIS SIZ'Y OT? 98 OLL 8 FI et 99 
81.98 8.09 12 78 — 691 GA 7 OL L 89 pu I L 7 
€^ TI 96 8 60°98 23 ˙ 11 88 67 022 EN? Ove 009 028 € Sé 86 D 


MINERALS YEARBOOK, 1972 


364 


*3urpunoi yuepuedapul jo əsnsoəq UMOYS 8870} 03 DS 30u ABUT eg: 


98 €9 889 STI‘Z 889˙18 918 2990) 62 1 669 1 SOLL 218 821 09 068 1 997, 811 861˙5 801 v8 966 1 “r "Io NOT 
SCH Se 9 9 801 8 66 Y q c 986, 81 9 . 901 obi CVT g EE SuruoA M 
2 FI 881 SLL O9L SS 918 988 TT 088 Lët DPI 8 908 99 69 199 9LL 28 PER 699 TOT 879 ` BIUTBILA 359A 
du TuS SÉ Sp Ges eb Dé, 7 1 ar Wes: ui J Aa 65 66 | MEM UO33UIQS€ M 
ER L LL 803 8818 28 68,9 908 162 LIZ T 692 IT LE 862 O8L OT LLL $66 66 108 ~ SIUIZIIA 
£ OW $6 9T 988 9 89 4 LI 83L 709, 8 +? 01 449 SÉ OEL. 12 48n 
= sd KS LI S, 8 Spy SLT 101 E TIS T 28 611 ool V 887 989 $I “ 9osseuue L 
06 ST 186 818 288 T 12 128 79 901 798 2 166 ZF TS OL GLL‘S 2 881 6» 691 ` “stuwa(Ksuuəq 
SC i Se g `, Sg Sr A I 2 88 7 A m i 88 6 0o 0 eurou9prO 
ete i Y 806 830 9 T9 919 L 0€ Se 899 OT 86 8G 30 G 7 692 9T 98 | ono 
We ga 5d L SE Ge a Ge I Hid PII 77 Se SS Se LAUN T I `` ` OONnejq «o 
a Se Se 7 L I 6 8 8 ES ‘a Y Y LI Së LI € — v vue} UO W 
Ré 3 8 8 Ee E L o, 8 Y de 821, 8 9 eI Se THT. F puesie W 
ë 9T Lg LTE 097 62 LEZ 299 81 259 679 p ISL 81 59 679 888 Th 687 3 5767 99 169 ^ Áxyoniuo yy 
du = E a 2898 3 u I 4 p um LIT € 898 2 298 T BAO] 
8 1 BN 91 SLE q u Ns Y ` $10 T 2 9 SLE M 9? T P? |- — Susipug 
ë L Se LYT gec L 0€ - Sé 91 IT? e 852 08 468 L ^" Toh Iz 998 SOU 
Ju o 8 0v EES 01 LL ST 8T 80€ 8693 8 T6 391 1 01008 28 OPA 
. Vis SS ge SR 8 ë I Ge eT Y 8 8 . SS 8 | Du sesusyIy 
9 8 L LS 889 9 65 8911 9g 21 UT T68 501 v9 1299 12 889'L 2 wureqery 
uotssno uotssno 4K A414 
1 , KA -ləq K) -usno Jequny -uenH JequnN spP Saa 
— — — — —— —— n dood  seuiqo ë souo euiqogeur -eu puos 
pe3unouir 3sod Zuisn -gui -Bul Jed Zum An Dout uon Sat 
sosn Jou30 3ut3]oq 300 əlIqo]N pue ploupua Ss Ü  q€e42uo| Zuluju yndyno [wood jo -umn 30us -onp Jo 8381S 
— jo Aq snonuly e291eAV 1equinN pue O  1equinN 
SILD 3901 10 Jooy S|[Jp [809 10 0 JequmnwN peutjN -uoo Aq pueu 
peut —— ————- Aq np 
uononpoud pus sip 18^od Jo Jequin N səutuəowu: Aq MI 


(suo 3104s puesnou,L) 
ag Aq 'z/6I u [eoo snourumsiq 10 rep 2010 hun J pun— gI AQEL 


865 


COAL—BITUMINOUS AND LIGNITE 


9'989'T 9LL‘S 992 01g L6L'q TpLI TS 229 2 286 1 s 908 POL 8" EE [810], 
2.2 8 SS SS St. 02 7 £ Es :: MEME. iiu. 
S 669 925 1 251 Lët 922'2 82192 Loy 998 22 29 Sepp ee RU DAL ME SIUISJIA 389 M 
T ii ze 5 ui 02 . mE a = Se 2 EE ` HO HIuESM 
€`0LI 125 š TOT 129 092'2 098 8,8 Tm 19 191 ÿ E ß vf 
3 Lt 1, or 6 901 989'T 97 81 E e 89 EE EE qan 
24 68 08 I 88 197 Pct 69 po vc 6v —————— . .... . deu. 
(äs 589 8 61 Sot 928'21 L89 L8Z a 88 2011 35 777777 stuwa Ksuuoq 
L'Z 8 -5 Se St SS Ka E ge x Se ————.—.—— ewoo 
6'v9 TLI e Te 992 21 2 29 68 di 6 J cUm qe ME EST Sm ono 
8'9 et a Sa $I SS me g DU p. OMEN Coo coi ò ðVù cord RUNI DUE oI Ae 
AE Se ay 8 88 ES SS Ge ES JJJ!õͤéãV7] 8 (snourun3iq) suezuo wW 
ch 8 8 e q s £ 8 SS zd -7 tM 
1822 189 29 961 163. 689 ˙8 193. 509 SR 86 977; ee Axon, Ue yy 
om Ss = SS q 8T SS vt E E JJ) ure ENEE smol 
9°IT vs == SE AT L8 I D SE s 7; DW M P EE «vuerpu] 
0°68T 982 ES OT 81 PET. TTT $6 pia OS GOL: E Stout 
8'2I 9 1 8 901 660 1 T 6 HA g õõͤõũ d DA M E CUM op4õo 
v + "x SR SR S SR TS En S SS sesusyIy 
6 6 88 25 c 191 126 J LL 68 = CS BEE, EE EE EE aw q 

SN spun 1804 as 0 
— . anq `“ Aeg e[qeo 8189 pea pel uv ieh g Ko]. 

8 oASAuOO ə3s [nuq ənmys F ə -Jeqqna -Jeqqna | —————— n ò¶ſ n>— 8381S 

pue Zuliey Bs 8199 o[33nug [reo SA I,  $IOjOUl], S9AI30UI0)0/T 


eg Aq “¿61 ur eo punoiSispum mëtt pue peoo snourumjiq ur osn ur snun oSemvu— att 


MINERALS YEARBOOK, 1972 


366 


*Sulpunol Juepusdapul jo esneoeq UMOYS S[8303 0} DS 3ou Zem eg: 


SP?'Z9T 196'88 LIT‘IS8 2ZZ8'08 v6c'VI 699'2 18 591 19 136 ˙61 886 11 969 21 out 817˙2 922k: 1520, 

€, ))) ⁵⁰0 P: 03 ee Ee cra weet ES Si 2 6 BUIUIOA AA 
99119, 219 L¥ 98 OT O88 ET 925 8 897 6 SIT'9Z gl 11 398 8 99L'L Foz 298 J wb SIUIAIIA 28 
66 , EA d, do" 65 3 Sé uu OS 5B pa 02 TS SC Kee EE ba o33UTQgs M 
c96 ST OZ S 888,6 8889 FIL? 2 dd 093. 2 O 0, 922, T 182 5 zu 777. JOE CC TAE SIUIBIA 
LEZ € SS 9911 9042 `— 9 SS 989 1 61 988 1 Te 7 8 usa 
928 T ME a 9 880,1 894 91 197 aor NM Y 23 98 OT BOCK QU NEM QM CN SEE əəssəuuə,r, 
219,38 896 LT 92,01 929, 926 Z 869 18 918 81 718 9 618,7 29 869 016 OTT 7777777777 777 Buea Asuud 
670 8 899 8 0893 9081 Sa m7 3215 8 998 970 T 2332.9 Se se CCC oqo 
Al, nu Rn el. dM 9 2 88 77 ge 96 Ee 81 id ------------------- (snouttuniiq) Buezuo W 
60L PT 9769 907 SZ 288 P PLAT 922 96 689 8 6». LIZ'T 883 112 89 T6 — 5 —— ————.— Aqnuey 
682 RS PR te 686 SS s 81 Së E se 81 p J). ĩ ee es 3 301 
681. ROP -7 98 501 ni Se L€ =: E LS 91 SS y 7 EE 
508.7 869 7 LY Se v9 ME PPT ea SS 09 SE Ze 7... 8 SOOT 
690 I 088 871 OG ES 28 9 660 1 001 08 121 pis 82, 0 uro TT TT UU U U O ` ops1ol|oO 
S eu 7T NM 8 77 77 ni CSR E es 9 RS i J olo P NAE UOI EAD O SS asa SUSUTIV 
669 £ 988 68L T 1L8L SLI 281 T TL6 T 88 TI6 989 08 9T ETC wureqerv 

JO9AO JƏAO 
11830, pues suo} suo} suo} € suog uo] 11820 pus suog suo} suo} € suog uoa 
suo} OT 6-9 9-9 suo} OI 6-9 Ca / 8783S 
(suo os puesnou3) pe31ode4 18d eut JO əZIs Aq ‘uoponpoid qi o ada 


eis Áq Ster ur ‘suru punog&zropun [eoo snourmnjiq ir dene pue posn SIV) mm [rey—'cr AQEL 


COAL—BITUMINOUS AND LIGNITE 367 


Table 16.—Number and production of underground bituminous coal mines using 
gathering and haulage conveyors, and number and length of units in use, by State 1 


Number of Production Number of Average Total length 
mines thousand units in use lengt (miles) 
State short tons) (feet) 
1971 1972 1971 1972 1971 1972 1971 1972 1971 1972 
Alabama 7 8 3, 706 6,016 114 82 1,968 1,925 42. 5 29.9 
Arkansas 1 1 41 8 4 4 500 500 4 4 
Colorado 9 13 8,212 8,070 87 46 1,250 1,467 8.8 12.8 
Illinois 24 2 29,234 31,593 279 286 2,700 2,728 142.7 189.0 
Indiana 1 713 1,256 14 84 r2,000 1,794 r5.8 11.6 
Kentuck 777 65 116 28,653 36,872 501 531 1,861 2,218 176.6 229.1 
aryland.......... 1 28 800 800 .5 .5 
New Mexico 1 977 1,014 10 12 2,600 3,000 4.9 6.8 
Ohe 19 27 12,088 16,155 134 171 2,434 2,005 61.8 64.9 
Oklahoma 3 2 193 88 10 1,800 1,750 8.4 2.7 
Pennsylvania 9 96 28,618 32,201 619 634 1,921 2,010 225.2 241.4 
Tennesse 10 10 2,014 1,989 30 39 2,597 1,892 14.8 14.0 
Mann 14 14 4,207 4,248 61 71 1,886 1,276 15.4 17.2 
Virginia 43 71 13,665 17,111 292 421 2,181 2,136 120.6 170.3 
West Virginia 247 285 106,894 87,667 1,826 1,426 2,240 2,219 562.5 599.2 
Wyoming 2 1 133 3 3 8 767 1,813 . 4 2.7 
Total or 

average. 540 670 234,411 289,819 3,487 3,776 2,129 2,160 1,385.8 1,586.5 


r Revised. 
1 Includes all mines using belt conveyors, 500 feet long or more for transporting coal underground. Excludes 
mainslope conveyors. 
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COAL—BITUMINOUS AND LIGNITE 


Table 18.—Bituminous coal and lignite mechanicəllyvléëaded underground 


in the United States, by type of loading-equipment 


869 


(Thousand short tons) 
Type of loading equipment 1971 1972 

Mobile loading machines: 

Direct into mine cars or onto conveyors.._......-.-.-..-...------------- 10,857 15,483 

moet y y Ada css 100, 210 99, 508 
Continuous-mining machines: 

Onto conveyors. ß e EL EC Ld 10, 857 11,678 

Into shuttle or mine cars_.._-.-.....-.-------------------------------- 116,079 182,792 

Giger 26,007 88,911 
Longwall weht 6,552 7 

Total mechanically loaded !____.......-..--......--------.----------- 2270, 896 301, 129 


1 Data may not add to totals shown because of independent rounding. . 


2 Total includes 384,000 tons loaded by duckbills, seraper loaders; and ‘handloaded conveyors. Not canvassed 


in 1972. 
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Table 21.—Production at underground bituminous coal mines, 
by State and method of loading 


(Thousand short tons) 
Hand-loaded Mechanically Total underground 
State loaded production 
1971 1972 1971 1972 1971 1972 

Abd 8 35 61 6,716 7,527 6,751 7,588 
Arkansas... ..---------------------- 41 8 = Se 41 8 
Colorado- --------------------------- 14 17 8,315 3,053 3,329 8,070 
UI, a ES 29 , 446 81,721 29 ,446 81,721 
Idas ese ES x 1,765 1,446 1,765 | 
VOWS ER z 418 352 418 852 
Kentucky. ........................-- 2,6831 1,617 50,585 54,877 53,216 56,494 
Mn 7 1 
Motten Soe GEM ss 9 20 7 20 17 
New Medien... evs Es 977 1,014 977 1,014 

EEN 15 10 12,847 16,260 12,862 16,269 
Oklahoma __.... See E ee De od 193 
Pennsylvania.. --------------------- 170 135 44,119 48 ,998 44,289 49,188 
Tennessee. .......................... 147 179 8,396 5,687 5,866 
(BK EE 12 pi 4,608 4,770 4,620 4,770 
ii 464 27 21,167 28 ,967 1,631 23,998 
Washingtoů nn 2 = 80 29 82 29 
West Virginia 1,441 901 90,996 100, 762 92,437 101,662 
Won; s 8 141 438 141 442 

KT EEN 4,992 2,974 270,896 301,129 275,888 304,108 


1 Data may not add to totals shown because of independent rounding. 


Table 22.—Mechanical cleaning at bituminous coal and lignite mines in 1972, by State 


ousand sho ns 
(Th d short tons) 
Mechanical cleaning 
Total 
State produc- Number 
tion of Raw Cleaned Refuse 
cleaning coal coal 
plants 

BT, TE 20,814 20 17,586 11,690 5,847 
CR EEN 668 1 90 60 30 
Colorado oru oe nt wr- PR E Eia 5,522 8 1,461 1,240 
iss 65, 528 38 64, 182 48,837 15,346 
IJ eee %˙³m K i 8 25, 949 11 25, 434 19,577 5, 857 
Kentucky.. ----------------------------------- 121,187 50 50,530 38,608 11,922 
RI SE 50,967 21 19,784 14,163 5,622 
Oklahoma MM 2,624 6 772 578 199 
Pennsylvania ------------------------------ 75,989 71 61,601 45,612 15,989 
Tennessee... ---------------------------------- 11,260 2 , 554 e 0 

fn o ; 7 8,844 8,333 511 
lll. 8 34, 028 3 25,942 17,768 8,179 
Washington- ---------------------------------- 2,684 2 3,794 2, 625 1. 168 
r; ² . SE 123,743 186 116,530 83,325 88,205 
Other Statt 49,725 9 5,625 4,171 i 

Total EE 595,886 408 398,678 292,829 105,850 


! Includes Arizona, Arkansas, Iowa, Kansas, Maryland, Missouri, Montana (bituminous and lignite), New 
Mexico, North Dakota (lignite), ress (lignite), and Wyoming. 
2 Data may not add to totals shown because of Independent: rounding. 
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Table 23.—Mechanical cleaning of bituminous coal and lignite, by type of equipment 
(Thousand short tons) 


Type of equipment 1971 1972 
Wet methods: 
ec Amd ates Ae ſſ y ĩ A he I ee 115 ,407 127 ,591 
8 õÄÜ;Vtiud ] ⅛ð»- ð ð K y y LET SSS 85,656 40,257 
JVC VVV 8 2,071 2,980 
laundam Mt mp TE MEAN ³ù “n ſſ E Cosa N Sp 4,896 5,467 
Dense medium processes: 
LH, TI EE 70,262 74,667 
Sand EES ,802 15,278 
Calcium chloride__ l lll... „702 2, 
Total õĩ ]ðVWQ ü. ³ðͤ 89, 764 92,021 
at d TEE 9,09 12,802 
Total, wet methods 111ĩ᷑ĨIueIe dd 256, 892 281,119 
Pneumatic methodssssenee E eee eee 14,506 11,710 
S/ ERE A s s 8 271,401 292,829 


! Data may not add to totals shown because of independent rounding. 


Table 24.—Mechanical cleaning at bituminous coal and lignite mines by State, 
and type of mining 
(Thousand short tons) 


TR Underground mines Strip mines Auger mines Total, all mines ! 
ta SUE MU NIS NECI MC `T TU OP m Rt Y S U l l i ii s: 
Total Total Total Total 
produc- Cleaned produc- Cleaned produc- Cleaned produc- Cleaned 
tion tion tion tion 

Alabama 7,588 7,509 13,177 4,180 49 SS 20,814 11,690 
Alaska oe 668 60 KE SS 668 60 
Colorado 8,070 1,240 2,452 Sa ER 5,522 1,240 

Illinois 31,721 19,161 33 , 802 29,675 "n SS 65 , 528 ,88 
Indiana......... ; 891 24,508 19,186 zr Se 25,949 19,577 
Kentucky.......- 56,494 24,148 55,7176 14,425 8,917 35 121,187 88,608 
10:5. 5.2 16,269 10,766 34,077 3,359 38 50,967 14,163 
Oklahoma 2,586 485 ae Se 2,624 578 
Pennsylvania. 49,133 89,312 26,264 6,268 542 32 75,989 45,612 

ennessee_____ __ 5,866 , 258 ,11 "E 281 Sus 11,260 ¿ 

tag 4,770 3,388 AE Es 4,802 8,833 
Virginia 23,993 17,763 7,935 2,100 No 84,02 17,763 

Washington 29 29 2, 606 2,597 E Se , 634 2,62 
West Virginia. 101,662 79 ,088 19,101 8,732 2,979 555 128,748 88,825 
Other States 2 1,973 956 47,687 8,216 65 Se 49, "125 4,171 
Total 1. 304, 103 204,986 275,730 87, 183 15, 554 660 595,386 292, 829 


1 Data may not add to totals shown because of independent rounding. 
? Includes Arizona, Arkansas, Iowa, Kansas, Maryland Missouri, Montana (bituminous and lignite), 
New Mexico, North Dakota (lignite), Texas, (lignite), and Wyoming. 
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Table 25.—Mechanical crushing of bituminous coal and lignite at mines, by State 


Number of plants Coal crushed 
SS crushing coal (thousand short tons) 
1971 1972 1971 1972 
SIN EE 89 22 12,801 18,879 
Alaska; EE 2 1 406 526 
KEE 1 1 1,146 2,954 
KA EE EE 5 287 888 
COlOTAdO -sce enrera EE 25 17 8,475 1,942 
ENEE ee 3 43 , 150 56,171 
ETC TEE 28 15,861 25,259 
íi; ið . RR 9 
e c MISMO EH 2 1,146 1,219 
Ft rnαnm ⁰⁰ 158 148 99 14,189 
Marviand. oz sasaucteterseedescomutedunsue ste denne eA 14 9 
Fat sca au ↄð§i?⁸ẽu m; y 7 8,978 2,958 
Montana: 
Bituminous_.._.... be . eek eee 8 8 6,661 7,109 
IST 2 1 825 820 
DT Otel EE EH 5 4 6,986 7,429 
New Mexico... ee«‚l D 8 4 8,175 8,007 
North Dakota (lignite)_....................--------------- 11 9 5,119 4,710 
% y ⁰⁰⁰ mau ua esc 92 95 28,086 32,276 
Oklahoméá..--———2 o ehe UO DIE E EeRU SCHO ncc 7 9 2,019 791 
Pennsylvania.. ß . s s s s s s s s S O S E 188 149 48,532 57,512 
TT EE 18 25 2,780 8,456 
III! oa a SoG Su E un eM A TE P SS ERE 15 12 5,189 4,180 
III ⅛o-m:mT. 52 58 15,707 ; 
ft ⁰³GWWd eee ee Sae 2 8 89 2,0684 
West Virginie. ĩ ̃ĩ˙- ³˙w¹wꝛ ⁰5m mr 6 210 257 59, 565 106,384 
Wyoming- EE 11 18 7 ,998 10,902 
I!!!! esis eee Su 982 925 328,191 445,414 


Table 26.—Thermal drying of bituminous coal and lignite, by type of drying equipment 


Number of thermal Thermally dried 
drying units (thousand short tons) 


Type of dryer —YƏ 
1971 1972 1971 1972 
Finde... 77 79 32, 564 34.118 
Wulle 20 17 6,337 2,861 
ROUGE Y ote ee as eee Oe ee 0 ⁵³ ⁵⁵⁵ eee 4 40 5 6,924 
Le EE 10 14 1,176 2,776 
Suspension or flash 82 81 5,432 6,098 
Vertical tray and cascadde”dr. 16 8 1,761 459 
Totali d conce buen Du ³⅛ðW Lt E Eid 159 184 48, 105 58, 285 


1 Data may not add to totals shown because of independent rounding. 


Table 27.—- Comparison of thermal drying of bituminous coal and lignite with mechanical 
cleaning at mines, by State 
(Thousand short tons) 


Number of cleaning plants 


— — ——6—6wäů n mF Production Thermally dried 
State Total With thermal mechanically 
drying cleaned 
1971 1972 1971 1972 1971 1972 1971 1972 

Alabama 22 20 oe 1 9,142 11,690 ae 1,254 
Colorado 3 8 1 1 1,780 1,240 600 824 
Illinois 40 38 11 9 45,386 48,887 5,254 7,168 
Indiana................. 11 11 2 1 16,547 19,577 426 1,887 
entucky / 50 50 8 15 36,114 88,608 2,082 4,288 

North Dakota (lignite).... SN = 2 2 ans 155 
Jö AA e pd s 0 21 5 4 10,938 14,168 1,898 1,275 
Pennsylvania 68 71 9 18 45,612 6,056 5,569 

SUAE D MDC M E oe 7 7 2 2 4,156 8,833 888 
Virginia 30 31 10 10 16,171 17,768 6,984 4,496 
West Virginia. 142 186 58 54 81,676 88, 325 28,862 26,700 
Other States 18 20 iu. SS 7,011 8,688 ox Ge 
Totali... 411 408 108 112 271,401 292,829 48,105 53,285 


! Data may not add to totals shown because of independent rounding. 
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Table 28.—Thermal drying of bituminous coal and 1 


(Thousand short tons) 


Grand total 
Thermally dried 


production 


Number of 
thermal drying 


State 


units 


1971 


1971 1972 1971 1972 


1972 


e e e e ^" e ge eB e e e e 


e e ^ ^ ge e e e - e 


Pennsylvania 
l oe E ER 
Virginia____ ͥ ͤ es ... 
West Virginia 
Other States 


nee EE 


ET EE 
North Dakota (lignite d 


Colorado... J... eee ee oe 
Illinois- EE 
Iii ee eee 


Alabama „„ 


53, 235 


105 


48, 


595,386 


184 


159 


552,192 


1 Data may not add to totals shown because of independent rounding. 
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Table 29.—Bituminous coal and lignite loaded for shipment by railroads and waterways 
in the United States, in 1972, as reported by mine operators 


(Thousand short tons) 
Route State 
RAILROAD 
RT EE Alaska 
Atchison, Topeka & Santa re F 
linois. ................--- 
Baltimore & Ohio Pena 
West Virginia 
Bevier & Southern. . . . . . .  .... ............. Missouri 
Bessemer & Lake Erie Pennsylvania 3 
Dnois -2.a eMMMM 
MG o 
Burlington Northern Montana (Bit. and lig.) - 
North Dakota (lig. 
Wyoming................- 
Cambria & Indiana....................-.......... Pennsylvania 
Carbon Count Utah 2 2 88 
Chesapeake & Ohio F 
Chicago & Eastern Illinois_____ Illinoig..._. zoe RAE 
Chicago & Illinois Midland. ....................... Illinois 
Chicago, Milwaukee, St. Paul and Pacific. e {North Dakota (üs) 
Chicago & North Western Illinois 
Chicago, Rock Island & Pacific_----.-------------- nuc s 
u Ya 000 0 
Colorado & Wyoming Colorado 
CCF FFT 
. Bate atin C thai techn Seat (u Ohio__ oo ee te oe dessen 
Gulf, Mobile & & Ohio ere ok ee RIE PE 8 Illinois 
Illinois Central Kentucky. I IITIN 
Interslütà 2 ³ ↄ E te sce hee Scent Vitginia Eeer 
Kansas City Southern... .............. l.l. l.l... .- Oklahoma. ...............- 
Kentucky ennessee...... LLL LL LLL c cll eee Kentuckꝶh 
Lake Erie, Franklin & Clarion. nnn Pennsylvania 
Alabama 
Indiana... 
Louisville & Nashville. ........................... Kentucky................. 
Tennesse 
))) ³ĩð—KAA Sanu ee Alabama 
Missouri Illinois 32322 8 ae, cz 
Missouri-Kansas- Texas Missouri 
Oklahoma. aK 
Missouri Pacte Illinois 
Oklahoma 
Moñon. . Su med E e ES Indiana..................- 
Monongahelaaaa „„ West Virginia 
// ²⁰ AAA] ⁰⁰ʒ Pennsylvania 
ÜWE. uoa ccc cu dr etse 
RV 
ouri... .------------- 
Norfolk & Western. .................... ----- -o Ohi EE 
West Virginia.........----- 
CCC duc tte 
Penn Central (includes coal shipped over Kanawha & Indiana. 
Michigan, Kelley's Creek, Toledo & Ohio Central, Ohio 
and Zanesville & Western) ETC Pennsylvania 
West Virginia 
Pittsburgh & Shawmut.. „ Fennayivanis 55 
bama ..-..-.------------ 
St. Louis-San Francisco. ___- 7 ERR EEN 
Noo Dinero ec deiecit 8 North Dakota (iig.)7 
Alabamsa .......---------- 
Indians EE 
Southern. EE Kentucky..............-.- 
Tennesse 


See footnote at end of table. 
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By State Total for 
route 


556 
1,487 


29,720 


1,010 
1,717 


22,182 


8,862 
718 


52, 685 


1.591 
"407 


8,926 
4,187 
1,560 


6,188 
616 
5,881 
191 
2,928 
29,058 
8,804 
289 
914 
229 
49,565 
781 
1,508 
1,248 
7,079 
71 


7,574 
2,709 


67 ,005 


46,839 


1,978 
2,808 


425 


15,242 
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Table 29.—Bituminous coal and lignite loaded for shipment by railroads and waterways 
in the United States, in 1972, as reported by mine operators—Continued 
(Thousand short, tons) 
Route State By State "Total for 
route 
RAILROAD—Continued 
Tennessee______ case sus EE Tennesse 681 681 
Tennessee Coal, Iron & Railroad Co... . leck EE Er 1 de 1,668 
š olorado 
Union Paeifie - --------------------------------- (Wyoming „FFF. 4.768 5,656 
MOGs E ee Pennsylvania... ..........- 496 496 
t ⁰³o˙ T disi ESL d Utah: gn 1,116 1,116 
Maryland. __ 
Western Maryland... le Pennsylvania 406 4,577 
West Virginia 3,484 
Woodward Iron Company... Alabama 887 887 
Total railroad shipment ss 394,014 894,014 
' WATERWAY 
Allegheny River Pennsylvania. ...........-- 863 868 
Arkansas Rivferrrrrrr + ee Oei s: 365) 518 
Black Warrior River... Alabama. -LLL 2,944 2,944 
CC DADA M RE ENS Kentuckkx7/ 14, 186 14, 186 
Illinois Riverrrurrrr‚ 2... 2l2...- ee 
Kanawha Riverrrrnnrr l.l. ll... West Virginia 4,679 4,679 
Monongahela River rr West Vireinis „5 Á 222 24,746 
Illinois.___. 8 2,491 
Indiang ͤ ; 
Ohio Eege Kentuckk // 5,175 19,618 
i 8 6,228 
West Virginia. 3,691 
Tennessee River____....-.-..----------.--------- *** s 1,254 1,889 
Total waterway sbhipments. . . eee 69 , 825 69, 825 
Total loaded at mines for shipment by railroads 
and waterways________ e 468 , 839 468 , 889 
Shipped by truck from mine to final destination 65,633 65,688 
Coal transported to electric utility plants adjacent to or 
near TE, EE 61,878 61,878 
// tan a e cod Sr Dci ia tue Sa ads Su a a an Se 4,086 4,086 
Total production 2-2 eee eee 595,886 595,886 


1 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees, 
used for all other purposes at mine, and shipped by slurry pipeline. 


Table 30.—Bituminous coal and lignite shipped by unit train in the United States 


(Thousand short tons) 
State 1971 1972 
Albam... lcu uc res en a t una Lm ð—â y EET MI ne 8,373 4,258 
Arkansas: EE 89 
Colorado: z: o TSS EE 1,692 1,210 
AG EE S ̃ę̃̃̃̃̃̃̃ ...:... EE E ß Ka un Za as 17,829 21,777 
Indiana. EE eg c EL x ß 8 2,851 8,048 
17/ö;Äôöĩ5òL ꝶ n ¿ayy b M il eu 878 
P471, CT SEENEN 762 214 
Kentucky: 
Eastern a hee m:: eiu oe ei rr EEN 11,164 9,522 
Mee p aa ee aS u oe eee mts 8 780 6,706 
õĩõĩõĩõĩð ¹˙¹ ⁰˙ m ³·Üwmꝛ¹1ͥAA ññ]ĩ7⁊õ mHH ur-; E m Pe teas ee 18,894 16,228 
Maiviand-.... ß e e 210 6 
Montana (bituminous). eee ee 6,526 7,698 
New Mexico. ape d y es a d Sieg 1,034 628 
North Dakota (ligniteꝛꝛdʒ „„ 923 1,577 
e GE ENEE EEN 8 16,688 18,068 
kabel 10 462 
Le NC 19,125 18,228 
Tennessee occu sal Dau uud ¾˙ dg EID ul una ve (vy 8 , 843 1,171 
tab EE 1,825 1,905 
rd LTE 2,525 8,801 
West Virginia. U. l Sl Q lm eek ae K Sk 26,793 83 , 449 
EE 441 2,889 
Total Sea OO Td i ] ͤ .!!! 8 122, 882 136, 584 


1 Data may not add to totals shown because of independent rounding. 
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Figure 5.—Percentage of total consumption of bituminous coal and lignite 
by consumer class and retail deliveries in the United States. 
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Table 31.—Consumption of bitaminous coal and lignite, by consumer class, 
with retail deliveries in the United States 
(Thousand short tons) 


Manufacturing and mining industries 


Bunker, Other deliveries 
Electric lake manu- to other Total of 
Year and month power vessel Beehive Oven Steel and factur- con- classes 
utilities 1 and coke coke rolling ing and sumersS shown 6 
foreign 2 plants plants mills? mining in- 
dustries 4 
1968...........- 294,739 417 1,268 89,497 5,657 92,028 15,224 498 , 880 
1969____________ 808,461 813 1,158 91,748 5,560 85,874 14,666 507 ,275 
190 818,921 298 1,428 94,581 5,410 82,909 12,072 515,619 
1971: 
Januar 30, 804 2 107 8,169 729 8,427 1,786 50,024 
February... 27, 127 Sia 120 7,298 680 7,660 1,840 
March 8,040 5 126 8,255 698 7,77 876 45,772 
April....... 25,108 25 110 8,047 555 6,810 490 41,140 
CS À 24,808 26 125 8,182 465 6,011 230 89,847 
June i 80 126 7,615 892 5,527 510 42,854 
July........ 28,004 29 110 6,895 330 5,102 517 40, 987 
August 27, 788 26 97 5,067 851 4,664 670 88,558 
September... 27,052 81 95 5,722 862 4,102 950 38,814 
ctober.....- 25,167 17 90 5,633 288 8,984 1,224 86,408 
November : 8 71 4,597 818 4,158 1,315 86,406 
ecember... 28,294 8 101 6,051 897 4,588 K 40,832 
Total 826,280 207 1,278 81,531 5,560 68, 655 11,351 494, 862 
1972: 
January 80,074 1 82 6,790 510 5,190 1,804 48,951 
February.... 28,790 e 86 6,689 540 6,07 998 48,178 
March. ..... 28,261 2 85 7,873 492 6,817 143 48,778 
M | 2: ,90 11 85 7,338 416 5,998 402 40,158 
ay--. 26,648 20 82 7,557 878 5,580 823 40,588 
June 27, 600 28 84 7,126 244 5,166 262 40,505 
July... . . 80,088 18 79 7,276 290 4,970 850 43,071 
August...... 81,470 24 87 7,278 298 , 96 577 44,698 
September... 28,800 20 88 6,952 806 4,996 840 42,002 
October 28, 967 17 87 7,258 381 5,438 902 43,050 
November... 29,720 19 102 7,063 457 5,772 971 44,104 
December... 32, 286 8 112 7,518 538 6,160 1,076 47,698 
Total..... 848,612 168 1,059 86,218 4,850 67,181 8,748 516,776 


1 Federal Power Commission. 
* Bureau of the Census, U.S. Department of Commerce, Ore and Coal Exchange. 
3 Estimates based upon reports collected from a selected list of representative steel and rolling mills. 
4 Estimates based upon reports collected from a selected list of representative manufacturing plants. Revised. 
5 Estimates based upon reports collected from a selected list of representative retailers. Includes some coal 
snipped by truck from mine to final destination. Revised. 
¢ The total of classes shown approximates total consumption. The calculation of consumption from produc- 
on, imports, exports, an ges in s not as accurate as the Total of classes sho 
tion, i rts rts, and changes in stocks is not te as the Total of cl hown” because 
8 can ms of stocks are not inclu in yearend stocks. These items are s on e an ewa 
ignificant ite f stocks t included i d stocks. These ite tocks lak d tidewater 
docks, stocks at other intermediate storage piles between mine and consumer, and coal in transit. 


Table 32.—Stocks of bituminous coal and lignite in the hands of commercial consumers 
and in the retail dealers’ yards in the United States, 1972 


Day's supply at current rate of consumption on date of stocktaking 
Manufacturing and mining industries 


Total 
Date stocks Other . 
(thousand Electric Oven Steel and manufactur- Retail Average 
short tons) power coke rolling ing and dealers 
utilities plants mills mining 
industries 
Jan. 31. 92,908 78 86 21 51 d 65 
Feb. 29_ e 93,648 77 35 20 42 8 62 
ar. 314. 97, 855 87 36 27 43 10 69 
Apr. 830. 103, 701 97 38 29 50 17 77 
ay 31 110, 597 105 41 38 52 24 84 
June 30. 114,498 104 43 47 49 24 85 
July 31_____ 109,733 95 85 43 51 21 79 
Aug. 31..... 112,865 94 86 37 51 14 78 
Sept. 30 114,846 101 38 36 46 9 81 
ct. 1 , 992 108 89 32 41 8 84 
Nov. 80. 118,526 102 40 26 87 7 80 
Dec. 81__ ___ 114,351 94 87 22 86 6 74 
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Table 33.—Distribution of bituminous coal and lignite, in 1972, 
by method of movement and consumer use 
(Thousand short tons) 


Rail- Used at 
Electric Coke and Retail All road mines and 
Shipments utilities gas plants dealers others fuel sales to 


employees 


Total shipments to all destinations in the United 
States, Canada, and Mexico, by all methods of 
movements and consumer use, and overseas 
o ME 880,262 96,248 9,580 169,486 867 1,521 


Shipments to all destinations in the United 
States, Canada, and Mexico by specific method 
of movement and consumer use: 

Method of movement: 


All 193,391 52,073 4,894 189,085 a SEH 
River and ex-river. ................- 88,380 28,852 548 5,53 Ae ms 
Great Lakes 19 ,282 14,778 1.434 8,096 Sot Sa 
Tide water 1.091 8,985 NE 58 a SS 
RR TEE 47,067 1,582 2,654 16,660 EN xa 
Tramway, conveyor, and private rail- 
POR BEE 86,051 83 an M 2g me 
Method of movement and/or consumer uses 
unknown... oe ees Se cease sees es ës = a me 867 1,521 
Total; uu: het eet ⁰⁰⁰ usu 880,262 96,248 9,530 169,436 867 1,521 
Canadian U.S. U.S. Net 
Great Great tide- Over- change 
Lakes Lakes water seas in mine Total 
commercial dock dock exports 58 inven- 
docks‘ storage‘ storage tory 


Total shipments to all destinations in the United 
States, Canada, and Mexico, by all methods of 
movements and consumer use, and overseas 
exports... ———————————— 412 —266 -- 86,607 1,097 595,214 


Shipments to all destinations in the United 
States, Canada, and Mexico by specific method 
of movement and consumer use: 

Method of movement: 


ll ve etek se eus ae 2 Se xe -.  1289,448 
River and ex-river.................. i LA ne zu - 113,317 
Great Lakes oe E oo Së Sg 48 ,585 
Tidewater* :........ coo e eege = RY se - ates 5,084 
C emo eee Susa s EN SS Sé eg 67,963 
Tramway, conveyor, and private rail- 
TORQ EE e =e 25 - x 36,084 
Method of movement and/or eonsumer uses 
nee ul IS. sS. S= 412 —266 -- 86,607 1,097 89,738 
gw HE 412 —266 -- 86,607 1,097 595,214 


1 Includes overseas exports from producing districts 18, 14, and 20. 

2 Excludes shipments to Canadian Great Lakes commercial docks and U.S. dock storage for which consumer 
uses are not available; however, includes vessel fuel, the destinations of which are not available. 

3 Excludes overseas exports for which consumer uses are not available. 

4 Consumer use unknown. 

s Excludes Canada; consumer use unknown. 

* Excludes overseas exports from producing districts 13, 14, and 20. 
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Table 34.—Distribution of bituminous coal and lignite, in 1972, 
by district of origin and consumer use 
(Thousand short tons) 


Used at 
District of origin 1 Electric Coke and Retail All others Railroad mines and 
utilities gas plants dealers fuel sales to 
employees 
ZT —À n — E 8 84,846 4,358 801 4,221 22 222 
2222 lul m biu 886 8,923 21,016 282 4,505 E 16 
Sand E 36,836 2,481 247 4,087 24 11 
| — P pas Sua TR 41,781 ET 1,192 9,067 51 44 
77// eee least sauce 746 15,567 863 1,194 62 882 
EE 71,313 86,910 4,455 22 ,497 180 99 
EE 49,874 eS 181 3,323 14 zd 
IJ! 8 53,137 4,280 991 8,443 85 45 
Boon seus s lagu 8 20,286 68 289 5,407 12 1 
2 d ĩ v 88 703 de EX 61 m Be 
EE 13,049 6,334 277 22,464 Ké Se 
IE EE ae 809 == 2 442 > = 
e ME 7,480 138 46 293 1 ae 
| SE 561 2 15 8 -- 2 
|y GE 2,566 2,847 264 522 Be ms 
IN y a ⁵⁵⁵Ä———X 88 10,184 Ld em 23 zs 2 
1· um eee re 10,687 88 105 631 4 5 
EE EE 1,611 1,901 403 21,096 2 24 
E/ casas ĩ 8 6,032 == 87 701 1 170 
22 and 29. A sQ... S 10,797 s Š 82 456 9 EN 
Total c uz sz k eee E eee 880,262 96,248 9,530 69, 436 367 1,521 
Canadian U.S. U.S. 
Great Great tidewater Overseas Net change 
District of origin 1 Lakes Lakes dock exports5 in mine Total 
commercial dock storage 4 inventory 
docks‘ storage . 
1111/1! ³ é 8 119 EX Bx 1,890 24 45,503 
Ee 49 —12 = ae 18 84,792 
S$ and E EE 145 2 ax 1,597 —188 ; 
J ie is a m S T a S SU 8 —78 P 25 199 52,214 
j) 8 mie zs 14,698 —15 
EE 91 —161 ss 18,422 415 154,171 
Dea tele ene Z 8 is —8 =š == 70 ,954 
a C TEE SN y is —10 == = 267 67 ,188 
j: J) Ä — E ae se 88 26,101 
I18888!öö KA =š za a (9 78 22,202 
lá..o2122i1lles2-2892 D SecaRTLSCIuÀ a zł e 6) —8 
18 Ch 8 Eg = ae ise 64 7,972 
1ͤßÜũ⁵ͥ d g TS US DS = -- -- ss —1 
Se GE = == - Ee 20 6,219 
LEE S = Ss E 86 10,248 
jp LAM NEN = = e -— 67 11, 
)))’ r ĩé A 8 -— "E E (8) —22 5,015 
7 EE = oe == z —15 6, 976 
n. y ee eels = 2s == = wit 11,294 
Total... los. secs eee tees 412 —266 SC 86,607 1,097 595,214 


1 Producing districts are defined in: Bureau of Mines Bituminous Coal and Lignite Distribution Calendar 
Year 1972, Mineral Industry Survey, April 9, 1973, 89 pp. 

? Includes overseas exports. 

3 Excludes Texas. 

4 Consumer use unknown. 

5 Excludes Canada; consumer use unknown. 

* Included with “All others.” 
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Table 35.—Distribution oí bituminous coal and lignite, in 1972, 


by destination and consumer use 


(Thousand short tons) 


Destination 


New England: 
Massachusetts 
Connecticut. |... : LLL LLL cl ll Lll Lll sl. 
Maine, New Hampshire, Vermont, Rhode 

WRONG ore cs U ] eo REEL 

Middle Atlantic: 

New kk! eet eee 


1 os ee eee y 
Wisconsin ee 


Missouri. ao eo ee eee a 
North Dakota and South Dakota. ..........- 


Georgia and Florida . ....................- 
East South Central: 


Alabama and Mississippi...................- 
West South Central: 

Arkansas, Louisiana, Oklahoma, and Texas 
Mountain: 

RT Le GE 


Pacific: 
Washington and Oregon 
affen 8 


Destinations and/or consumer uses not available: 
Great Lakes movement: 
Canadian commercial docks. ............ 
Vessel fuel „„ 
U.S. dock storage 
Tidewater movement: 
Overseas exports (except Canada) 
Bunker fuel 
U.S. dock storage. ..................--- 
Railroad fuel: 
U.S. companies 
Canadian companies 
Coal used at mines and sales to employees 
Net change in mine inventory 


T ⁰²”ð ꝛ˙˙¹ wae e Du oss 


Total 


147 
109 


1,266 


980 


595,214 


Electric 
utilities 


1,25 
35,480 


42,238 


Coke 
and gas 
plants 


Retail 
dealers 


1 Excludes vessel fuel and bunker fuel, the destinations of which are not available. 


? Excludes shipments to Canadian Great Lakes commercial docks 
3 Includes overseas exports from producing districts 1 


* Excludes overseas exports from producing districts 1$, 14, and 20. 


and Canadian railroad companies. 
8, 14, and 20. 
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Figure 6.—Average value per ton f.o.b. mines, of bituminous coal and lignite 
produced in the United States, by type of mining. 
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Table 37.—Average value per ton, f.o.b. mine, of bituminous coal and lignite 
produced, by State 


1971 1972 
State —— ——_r_IT- Ñ <S V 
Under- Strip Auger Total Under- Strip Auger Total 
ground ground 
Alabama $11.96 $5.85 $4.90 $8.15 $14.20 $7.01 $6.18 $9.68 
Alaska " W zo W e w 88 W 
Arizona Si W ix w * w ¿< 
Arkansas 12. 00 10.01 m 10.30 12.50 10.90 me 10.98 
Colorado 7. 80 3.91 z 6.34 8.34 4.10 ae 6.45 
Illinois. ................- 5.96 4.95 8 5.46 6.83 5.49 ee 6.14 
Indiana 6.61 5. 05 ri 5.18 6.62 5.51 zt 5.58 
I/ Se eee 8 4.82 4.54 ce 4.66 4.80 4.91 ES 4.86 
8nSa8.. LL LL cs sss s sss es 5.72 = 5.72 Sg 6.89 e 6.89 
Kentuckù 7ʒß 7.88 5.24 6.16 6.49 8.31 5.38 6.20 6.81 
Maryland.............-- 5.32 6.35 6.50 6.25 4.42 5.56 5.71 5.46 
Iasoun . EN 4.87 w 4.87 a 5.20 er 5.20 
Montana: 
Bituminous. ......... 9.33 1.79 Eu 1.79 9.74 2.00 A 2.01 
Lign ite zr 2.27 E 2.27 se 2.45 SS 2.45 
Total 22. cuz 9.33 1.79 des 1.82 9.74 2.01 ga 2.08 
New Mexico 8. 05 2.61 St 8.26 10.42 2.66 ar 8.61 
North Dakota (lignite).... ar 1.91 En 1.91 em 2.02 Wë 2.02 
LÉI boats eee 6.75 4.75 4.35 5.24 7.41 5.29 .69 5.96 
Oklahoma 14.41 5. 98 8.50 6.72 15.00 7.01 E 1.28 
Pennsylvania 9. 88 6.41 6.04 8.52 10.39 6.86 6.37 9.14 
Tennesse 6.99 5.99 6.85 6.40 7.56 6.83 1.10 7.23 
Texas___ TES W ER w 8 W n W 
Utah Eier 7.37 8.00 c 7.37 8.93 8.00 S 8.93 
Virginia 9. 45 5. 58 5. 66 8.32 11.56 6.70 6.46 10.11 
Washington 13. 55 6.52 "m 6.72 16.40 6.51 » 6.61 
West Virginia 10.07 7.49 8 9.54 10.90 7.54 7.95 10.31 
MWvoming gg 6.25 8.35 2.2 3.39 4.89 3.69 ne 8.74 
Total...........-.- 8.87 5.19 6.57 7.07 9.70 5.48 6.54 1.66 
W Withheld to avoid disclosing individual company confidential data. 
Table 38.—Average value per ton, Lob, mine, of bituminous coal and lignite 
produced, by District 
1971 1972 
District — —ä—H——  —— n ä S O Ñ . 
Under- Strip Auger Total Under- Strip Auger Total 
ground ground 
1. Eastern Pennsylvania $10.08 36.49 $6.26 $8.12 $9.60 $6.92 $6.66 $8.25 
2. Western Pennsylvania 9.68 6.09 5.61 8.78 10.79 6.38 5.34 9.98 
8. Northern West Virginia 7.73 6.12 5. 58 7.36 8. 55 6.84 6.36 8. 16 
4. Mee 6.75 4.75 4.85 5.24 7.41 5.29 4.69 5.96 
5. Michigan... nn - "m = ne za E z be 
6. Panhandle. .................- 6.60 4.56 es 6.55 7.61 6.50 6.50 7.49 
7. Southern Numbered 1......... 18.82 10.22 10.02 18.21 14.87 11.40 11.88 14.45 
8. Southern Numbered 2 9.32 6.31 6.67 8.18 10.19 6.41 6.47 8.86 
9. West Kentuek e 5.46 4.50 5.25 4.83 5.97 4.81 5.64 5.28 
10. Illinois --------------------- 5.96 4.95 " 5.46 6.88 5.49 "^ 6.14 
11. Indiana 6.61 5.05 Ge 5.18 6.62 5.51 - 5.58 
12. Iowa______ A Ee ie 82 4.54 2S 4.66 4.80 4.91 Le 4.86 
18. Southeastern. ...............- 11.30 5.88 5.05 7.97 18.40 6.98 6.18 9.48 
14. Arkansas-Oklahoma. .......... 13.99 9.18 8.50 10.58 14.79 8.37 e 9.04 
15. South western = 5.16 ER 5.16 V 4.86 TE 4.86 
16. Northern Colorado............ 5.25 we mo 5.25 5.17 et ae 5.17 
17. Southern Colorado 8.18 3.91 EN 6.71 9.46 4.11 E 7.25 
18. New Mexico m" 2.62 = 2.62 E 2.68 m 2.68 
19. Wyoming 6.25 8.35 2.20 3.89 4.89 8.69 Gë 8.74 
20 b; e imas cg Bek s qa 7.87 8.00 2 7.37 8.98 8.00 mc 8.98 
21. North-South Dakota. ......... Sé 1.91 = 1.91 2. 2.02 Sc 2.02 
22 Onlanaü.- _ eo oe cece 9 1.79 us 1.82 9.74 2.01 t 2.08 
28. Washington.................- 13.55 7.16 XE 7.27 16.40 6.99 us 7.07 
Total. crc 8 8.87 5.19 6.57 7.07 9.70 5.48 6.54 7.66 
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Table 39.—Production and average value per ton in 1972, f.o.b. mine, of bituminous 
coal and lignite sold in open market and not sold in open market, by State 
(Thousand short tons) 


Production Average value per ton, 
o. b. mines 
State — F  . 
Sold in Not sold Sold in Not sold 
open in open Total 1 open in open Total 
market market market market 
Kaba ð d tb ee D aa 16,144 4,670 20,814 $8.46 $13.66 $9.68 
Alaska. ³ð». ⁵ 668 SS 668 W Su W 
Arizona_____ „„ 2, 954 a2 2,954 W Es W 
Arkansas 428 e 428 10.93 ve 10.98 
Colorado... ß ee ss 4,582 990 5,522 4.95 13.36 6.45 
Ino. zione es cedes Rss 62,956 2,566 65,528 6.01 9.28 6.14 
Indiana... 25,949 Ss 25,949 5.58 - 5.58 
te EES 807 44 851 4.88 4.55 4.86 
Eng eb ee oo eee eee 1,227 1,227 6.89 ve 6.39 
Kentucky... 115,683 5,504 121,187 6.55 12.14 6.81 
Mr an“!!! 1,64 oe , 640 5.46 e 5.46 
Ml. 4,551 i 4,551 5.20 NS 5.20 
Montana: 
Bituminous...................... 7,899 " 7,899 2.01 ER 2.01 
ET EE 822 = 322 2.45 M 2.45 
/// Ä Ä — ²·¹·wꝛmA e Uns MS thm 8,221 ais 8,221 2.03 SE? 2.03 
New Mexico 7,528 720 8,248 8.00 10.01 3.61 
North Dakota (lignite)................ 6,632 Ez 6,632 2.02 ES 2.02 
. ³¹ 50, 125 843 50, 967 5. 96 6.23 5.96 
Oklahoma___._.._.. .. ieee eee ce 2,624 EM 2,624 7.28 A 7.28 
Pennsylvania 56, 686 19,254 75, 939 8. 06 12.32 9.14 
Tennessee „„ 11,260 EN 11,260 7.28 PEN 7.28 
o 0l u ON PELIS S usu = 4,045 4,045 ise w 
1C7ö·Ü˙dè:x³ Sl . 2, 768 2, 034 4, 802 7.34 11.08 8.93 
Ai AT EE 93,479 549 84,028 10.08 15.10 10.11 
Washington.......................... 2,634 Së 2,634 6.61 n 6.61 
West Virginia 116,528 7,215 128,743 10.12 13.39 10.31 
MWvoming. o 7,679 8,250 10,928 4.02 8.10 8.74 
Total or average 4. 543,702 51,684 595, 386 7.85 10.95 7.66 


W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to totals shown because of independent rounding. 
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Figure 7.—Exports of bituminous coal and lignite from the United States 
to Canada and overseas. 


Table 41.—Exports of bituminous coal, by country group 
(Thousand short tons and thousand dollars) 


1970 1971 1972 
Quantity Value Quantity Value Quantity Value 


Country group 


Canada (including Newfoundland and 


Mexieo) ---------------------- 18,846 197,934 17,852 208,795 18,627 264,575 
Overseas (all other countries): 
West Indies and Central America 1 10 T be 8 RA 
Bermuda, Greenland, Miquelon, St. 
Pierre Islands 2 44 (1) 10 1 17 
South Amer ien 2, 920 40, 929 2,678 49,092 2,651 51,497 
Europe- o˙»wmA - .... et 21,508 303,352 16,408 280, 943 16, 679 307, 647 
P CDM ñ ˙ . SE ae P S 27,649 408,171 19,705 352, 644 18,002 847 , 496 
KEEN (i) 1 a = ES ES 
eenig tee 8 23 349 () (2) (1) (3) 
Total- x noc AA ce 2: 2 52,098 r752,856 88,781 682 , 689 87,833 706, 657 
Grand total ---------------- 70,944 v 950, 790 56,688 891, 484 55, 960 971,232 
* Revised. 


1 Less than 34 unit. 
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Table 42.—Bituminous coal exported from the United States, by country 1 


(Thousand short tons and thousand dollars) 


1970 1971 1972 
Country 
Quantity Value Quantity Value Quantity Value 
Australian 23 346 (2) (2) oe ak 
AT TEE 65 919 Sie ge Ze = 
entina_____ hoot ew Bead eae 596 8,222 539 9,754 894 7,655 
Belgium- Luxembourg 1,881 29,977 765 15,005 1,144 22,214 
e NEE , 020 27,691 1,869 84,619 1,917 87,067 
ek TEE 18,673 195,183 17,565 ,922 18,161 : 
Chile: z 2c 2s See ce ere. 215 4,705 207 i 240 5,315 
FC ³˙¹ AAA 3,346 46,177 8,106 50,623 1,575 0,632 
Germany: 
East cd so U CL E 896 5,942 7 1,448 1 411 
KT EE 5,022 65,876 2,911 43,091 2,899 89,780 
LÉI Ge M 65 ,190 = SS 
Ireland___ EE 69 1,014 17 849 22 416 
al yo te ur ee S a as 4,205 59,811 2,680 50,257 8,678 69,584 
1 77 8 27,687 407, 963 19,706 352,629 „001 347,487 
LE EEN 178 2,801 285 5,885 466 0,832 
Mi elon and St. Pierre Islands 2 44 2 88 T" S 
Netherlands 2,112 27,941 1,625 27 , 886 2,289 89,925 
Norway 72%CSCGꝙGSC%ꝙæ''6 n 8 192 3,051 83 1,597 167 8,361 
POPs oe oie sz Tsh ZS S s us 26 271 67 792 
Portugal_____ cco cc ... ... ......-.-- RR 5 12 243 804 5,813 
Romania 70 1,380 we Ds SÉ = 
EE 8,158 46,971 2,556 48,562 2,189 42,928 
Sweden... ucaceéla-clleweseR LI 764 11,586 618 12,149 425 8,260 
Switzerland... ...........-...-..-...- Be "E 32 438 e == 
United Kingdom. .. . . . E 2t 1,669 25,897 2,881 41,798 
Uruguay- - -------------------------- 26 274 81 597 32 653 
Yugoslavia 225 2,681 185 2,774 142 2,530 
Other: oer n iei ee ees 19 285 2 26 8 41 
RK WEEN 70,944 950,790 56,688 891,484 55,960 971,282 
1 Amounts stated do not include fuel or bunker coal on vessels engaged in foreign Fee which aggregated 
67, 424 tons ($916,181) in 1970; 44,010 tons ($676,487) in 1971; and 30,7 718 tons DES 146) 1972. 
2 Less than 3⁄4 unit. 
Table 43.—Bituminous coal exported from the United States, by customs district 
(Thousand short tons and thousand dollars) 
1970 1971 1972 
Customs district 
Quantity Value Quantity Value Quantity Value 
Baltimore 4,723 62, 880 3,374 53, 560 3,751 66,061 
CH WEE 189 1,698 21 280 13 188 
Lë KEE 9 1 57 639 65 7 
Cleveland. gd 18,030 186,722 17,146 195,975 17,802 248,305 
RI E 6 1,050 98 , 624 94 1,676 
l E 3 69 4 85 9 175 
El Paso m yd 88 64 831 53 844 42 721 
Houston__..... . lees xm GE Se == 1 9 
Ot ae ri 8 108 1,953 281 4,990 424 9,611 
Tos Angeles MORTE NICO Orc E Td 8,670 885 4,975 137 1,869 
Mobile. uu rr eae eee 879 4,465 745 10,406 1,142 17,384 
New Orleans 460 5,597 656 9,271 114 12,800 
New York City... ...................- 10 108 (1) (1) 
a, 1... . 46,239 676, 625 33,398 603, 471 31, 585 609, 936 
Ogdens burg 80 414 16 262 778 
; ⁰· es See oe 8 61 8 166 18 256 
Philadelphia 297 3, 625 66 1,085 (1) 2 
ort Artur 16 268 880 8,862 57 1,180 
Portland, Oreg....................... 44 617 ES es = 
San Diego 1 17 (2) (1) VM 8 
San c (1) (1) = L z 1 2 
Srl 1 19 2 35 1 15 
F AAA 8 (1) 1 deg SEN zs zs 
Total.. ----------------------- 70,944 950,790 56,683 891,484 55,960 971,232 


1 Less than 34 unit. 
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Table 44.—Bituminous coal 1 imported for consumption in the United States, 
by country and customs district 
1970 1971 1972 
Country and customs district 
Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 
sands) sands) sands) 
Country: 
r Es E z Ki 1,120 $49 
anada- enne A der ec wer xe 36,312 3450 87,447 $1,044 44,821 621 
oon cree curs e ne 171 (2) aS ea 
rmany, West. xe zd 108 1 ae = 
Ei! 8 85 4 37 3 Se Se 
CT EEN 15 2 =Z a 20 2 
REENEN 16 (2) 2 Ge BS Es 
South Africa, Republic off Ë= A 11,417 434 1,127 18 
Sweden = d 11,861 290 on RA 
United Kingdom 18 1 zx ne 10 1 
E m SN (3) (3) xe mE 
Ko DEE 86,441 457 111,086 1,772 47 ,098 691 
Customs district: 
Buffalo... l.l Ge 1,416 29 977 10 Der 28 
LAT EE des ba 73 (2) Es M" 
Detroit... oos SOS Esse 104 8 47,698 525 ia 
Duluth... . REOR. 7,185 108 584 142 16,398 246 
Great Falls «“ 17, 145 160 11,844 109 7,492 61 
Hoensdlud.́ 1 Ge as 20 2 
Houston-........ ere eis get Ki ae oe ies 1,120 49 
Mobllle 16 (2) z zz Ge 
New Orleans —.— Së 28 ,278 124 1,127 18 
New York City.................. 85 4 87 8 10 1 
Cl, EE 10,460 155 16,902 253 20,921 813 
Philadelphia 13 1 E EN ex SÉ 
Portland, Me 2 1 EA " 15 
Portland, Oreg................... pe be 171 (2) z a 
San Franeiscoʒ—ů—p == Bes 80 (2) (?) (2) 
Seattle Soe Ge 442 6 = ed 
Total- cisien e siaaa 36,441 457 111,086 1,772 47 ,098 691 


1 Includes slack, culm, and lignite. 
? Less than 14 unit. 
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Table 45.—Bituminous coal and lignite coal: World production by country 


(Thousand short tons) 


Country 1 


North America: 


Canada: 
EELER deed ks 
BT EE 
Greenland: Bituminous... ------------------------------- 
Mexico: Bituminous__.... l... ............- 
United States: 


South America: 
Argentina: Bituminous 
Brazil: Bituminous (marketable)... .----------------------- 
Chile: Bituminous (rarketablei. -------------------------- 
Colombia: Bituminous ) 
Peru: Bituminous --.------------------------------------ 


Europe: 
Albania: Lignilg!.-. ucc uibs dd Linee 
Austria: Lignite 5... u Uu ee pem besos e ee SI 
Belgium: Bituminous. ___.._.....-.-..--.--.-..----------- 
Bulgaria: 
Bü ⁵ð̊ ⁰⁰ 8 
FI! eel ece ewe uha: 


Denmark: ien... osha o ideae arc D ETRS 
France: 
Bituminous ETE he Me ] aes s ĩ P Ds au ERR EE 


Leale EE 
Germany, West: 
et A es 


Greece: Lignite..— 2 a ee ee Dude 8 
Hungary: 
Bituminous_.._.. ! eee 
Li ite 1 EE 
Ireland: 
Italy: 
Bituminous SE NC T ERE 


Lin 
Svalbard Spitzbergen): Bituminous vv 
Sweden: Bituminous EE 
U.S.S.R.: 

Hituminous Roa t c 

Lignite 
United". Kingdom: Bitumen... 
Yugoslavia: 

Bituminous..____. ß e ee E 


Africa: 
Algeria: Bituminous ?. -0...00 00aa0aaaMMMMoaMMMMMMMMMMMM 
Mozambique: Bituminoummmtʒht:tẽ 
Nigeria: Bituminounn s 
Rhodesia, Southern: Bituminous 10_______ „4 
South Africa, Republic of: Bituminous (marketable).......... 
Swaziland: Bituminoug Ll. l LL. ll. -- 
Tanzania: Bituminous. __._..............----.--.-.------- 
Zaire: Bituminous ——————— 


Asia: 
Afghanistan: E EE 
Burma: Bitumino 


See footnotes at end of table. 


1970 


r 12,785 
r 3,919 
20 
8,262 


596,969 
25,963 


r 80,985 
90,150 
149 


80,326 
3,070 


1,430 

287 ,242 

r 117,488 
11 


154,495 
96,118 


r 7,050 
r 15,575 


8,756 
r 8,121 
r 508 

r 13 


441,589 
r 162,820 
r 155,259 


709 
80,621 
r 17 
887 

r 40 
8,495 
58,350 
186 

8 


112 
r 687 


187 
17 
400,000 


1971 


15,132 
8,800 
18 
8,915 


545,790 
? 6,402 


160,378 
88,048 


7,852 
15,192 


8,610 
3,396 
480 

(9) 


453,908 
169,080 
157,625 


779 
88,288 


1972 » 


e 22,112 
8,261 


1,100 
218,814 


104,980 
121,718 


12,764 


4,045 
24,445 
e 85 


166 
952 


167,218 
8 


e 7,380 
e 18,600 


8,820 
8,869 
508 


* 466,000 
e 171,000 
128,328 


6 
83,818 
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Table 45.—Bituminous coal and lignite coal: World production by country—Continued 


(Thousand short tons) 
Country ! 1970 1971 1972 » 
Asia—Continued 
India: 
Bituminous et 8 r 81,234 78,814 82,421 
III; em oes eee 8 8,908 4,084 8,88 
Indonesia: Bituminous. .----..----------------------------- r 190 21 97 
Tran: Bituminous_...... See et Ee r 584 660 e 660 
apan: 
Bituminous. ee r 46,971 86,305 80,469 
Lignite ²⁵²˙⅛»ꝛꝓꝛr ĩr UV. ¼⅛5d ⁊ĩ . . es Su us me r 483 147 112 
Korea, North: Bituminous e... 6,100 6,600 7,200 
Lignite À md d EE 220 220 220 
Mongolia: 
% ei WMW. Cece ead m imet r 98 111 e 120 
//. ⅛ y ³ð—ây ĩͤ K ĩͤ us ya Sx 12,111 2,188 2,275 
Pakistan: Bituminous and Uenitee ...... 2... 2.22.22... 1,400 1,880 1,880 
Philippines: Bitonminous 2.2.2.2... r 46 44 
Taiwan: Bituminous. -__.......-.----.--.----------------- 4,931 4,516 4,318 
Thailand: t. 491 380 
Turkey 
Beau. r- ........... CM * 5,041 5,114 e 5,180 
d EE r 4,400 : e 4,850 
Oceania: 
Australia: 
Bituminous; 22 cues dE DEcAC ERA eS POSSNaMdAD SA 54,246 54,767 65,725 
II ĩꝛ·²1 ¹.VVꝓ;; ß 26, 648 25, 775 26,122 
New Zealand 
Bituminous... osea tte eebe 2,421 2,168 2,297 
IET, OL PEE EC NP 8 r 209 178 167 
World total: 
Bite. Eer r 1,847,545 1,810,357 1,831,447 
Lignite (including Pech). r 869,626 881,479 887,065 
Mixed grades! ð ͥ V uLARsLLLAC LIS r 401,400 481,380 441,380 
Total, .. r 3,118,571 3, 123, 216 8,159,892 


e Estimate. P Preliminary. r Revised. 

1In addition to the countries listed, Ecuador produces coal, but output was less than 500 tons annually 
in the years covered by this table. 

* Excludes production from the state of Texas. 

s May include a small amount of anthracite. 

4 Includes materials reported in national sources as brown coal. : 

$ Available sources report only lignite production, a small amount of bituminous coal may also be produced. 

* Revised to zero. 

7 Official sources report the aggregate of anthracite and bituminous, distribution to these separate grades is 
estimated from reported total. i . sx . 

s Output from Norwegian controlled portion only; in previous editions of this chapter, a separate figure 
(estimated) has been reported for the portion of Svalbard controlled by the U.S.S.R. This entry has been deleted 
inasmuch as this production is presumably included in the total output recorded for the U.S.S.R. 

? Run of mine output. 

10 Sales, for year ended A t 81 of that stated. 

ll Year beginning March 21 of that stated. f 

13 Bituminous plus lignite for the People’s Republic of China and Pakistan. 
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Coal—Pennsylvania Anthracite 


By Dorothy R. Federoff : 


Data in this chapter refer only to an- 
thracite or hard coal, produced in 11 
counties located in the northeastern part 
of the Commonwealth of Pennsylvania. 
The anthracite region is divided geologically 
into four fields: Northern, Eastern Middle, 
Western Middle, and Southern. The area 
is also grouped into three trade regions: 
Wyoming, Lehigh, and Schuylkill. 

The downward trend in the production 
of anthracite continued in 1972. Continued 
losses to competitive fuels in space-heating, 
a labor-shortage, and hurricane Agnes, 
which flooded mines and slowed both pro- 
duction and movement to market, contrib- 
uted to the decline. 

Total production of anthracite in 1972 
was 7.1 million short tons, a decrease of 
approximately 18.6% from that of 1971. 
Anthracite was produced at 117 under- 
ground mines, 115 strip pits, 63 culm and 
silt banks, and 8 dredging operations. Of 
the total output, 49% was produced at 
strip pits, 31% at culm and silt banks, 
13% at underground mines, and 7% at 
dredging operations. Compared with ton- 
nages produced in 1971, underground pro- 
duction decreased 27%; culm and silt 
banks, 14%; strip production, 22%; how- 
ever, dredge production increased 22%. 

The average value f.o.b. preparation 
plants for all sizes of anthracite, excluding 
dredge coal, was $12.40 per ton compared 
with $12.08 per ton in 1971. The value of 
pea and larger sizes showed an increase of 
$0.79, averaging $17.18 per ton, and the 
average value of buckwheat No. 1 and 
smaller sizes increased $0.24 per ton to an 
average of $10.14 per ton. However, the 
total value of the 1972 reduced output was 
$85.3 million, a decrease of 19% from the 
preceding year. 

Apparent consumption of anthracite in 
the United States was approximately 5.9 
million tons compared with 7.3 million 
tons in 1971, a drop of 19%. Although use 


data are incomplete for anthracite, declines 
occurred in all categories except coke-mak- 
ing, which indicated an increase of 13% 
for 1972. In former years, the demand for 
space-heating coal created a surfeit of in- | 
dustrial coal, but the trend has reversed— 
there is an increasing demand for in- 
dustrial anthracite. 

Data released by the U.S. Bureau of 
Census, indicated that 743,451 short tons of 
Pennsylvania anthracite were shipped to 
Canada and other foreign countries, com- 
pared with 671,024 shipped in 1971. A 
more accurate measurement of exports can 
be obtained by adding the quantity 
shipped for use by the U.S. Armed Forces 
in West Germany (447,728 tons), to the 
tonnage reported by the Bureau of Census. 

Accordingly, approximately 1,191 million 
tons were actually exported in 1972, com- 
pared with 1,289 million tons in 1971. In- 
creased shipments to Canada, Europe, and 
South America were offset by diminished 
shipments to Asia and other countries. 

Days worked in the anthracite region 
averaged 216, 23 days less than in 1971. 
Productivity rate per man-day increased 
from 6.30 tons in 1971 to 6.88 tons in 
1972. The number of nonfatal accidents 
dropped from 478 in 1971, to 272 in 1972; 
but the fatalities increased to 3, compared 
with 2 in the preceding year. 

The Bureau publishes a series of weekly 
reports containing estimates of weekly and 
monthly production based on car-loadings 
reported by railroads, and monthly pro- 
duction statements of truck shipments pro- 
vided by the Commonwealth of Pennsylva- 
nia. 

Legislation and Government Programs.— 
Federal and State Government programs in 
the environmental area continued through 
1972 and included underground mine and 


refuse or culm bank-fire control, surface 


1 Minerals specialist, Division of Fossil Fuels; 
Assistant Directorate—Mineral Supply. 
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subsidence, reclamation of old strip pits, 
and mine-water-control projects designed 
to secure the safety and livelihood of mine 


personnel and to protect anthracite reserves 


from the hazards of adjoining abandoned- 
mine pools and possible inundation by 
surface flood waters. 

Hydrologic studies over a period of years 
have provided data for evaluating mine- 
water problems. They involve determina- 
tion of the varying heights of underground 
mine pools, their hydrostatic pressures and 
possible effect upon barrier pillars and 
mine dams protecting active mining opera- 
tions, acid mine-water drainage into sur- 
face streams and the unconsolidated valley 
fill. 

Close surveillance of underground mine 
water pool levels will be maintained to 
provide a data base for projected environ- 
mental protection by Federal and other 
Government agencies. Under the closely re- 
lated mine-water control program, addi- 
tional phases of the project to install a 
comprehensive series of mine pool moni- 
toring stations are expected in the Western 
Middle and Southern fields. 

A total of 39 mine-water control proj- 
ects, including five Health and Safety proj- 
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ects, were approved during recent years. 
Among these projects were 17 pump proj- 
ects, involving the installation of 29 large- 
Capacity deepwell pumps, and 16 surface 
drainage improvement projects. Approval 
was given to a long-term project involving 
a comprehensive network of permanent 
mine-water pool monitoring stations through- 
out the anthracite region. 

An overall program aimed at controlling 
fires in anthracite and other coal refuse 
banks has been developed. Efforts include 
investigations into the causes and environ- 
mental effects of these fires, attempts at 
their early detection and inventorying, and 
development of economic techniques for 
quenching and removing burning coal ref- 
use banks. As part of the program, an 
aerial survey (combining conventional aer- 
ial photography with airborne infrared im- 
agery) was taken of the burning banks in 
the anthracite region. The pertinent pho- 
tographs, scanner imagery, and physical 
data obtained on the size, location, and ex- 
tent of burning areas within individual 
banks were assembled into two compen- 
diums designed to assist in planning for 
and executing extinguishment operations. 

The first phase of a related demonstra- 


Table 1.—Salient statistics of the Pennsylvania anthracite industry 


1968 1969 1970 1971 1972 
Production: 
5 plants short tons 10,799,260 9, 920, 130 9, 304, 221 8,328,168 6,618,205 
7 é do- 605, 920 535,369 409,354 389,609 476,792 
Used p (t collieries for power and heat. . do 55,653 17,417 15,823 14,548 11,298 
Total production CC do.... 11,460,838 10,472,916 9,729,398 8,727,325 7, 106, 295 
Ius .. oo thousands "$97, 245 $100, 770 $105, ,941 $108, 469 '$85, 251 
Average sales realization per short ton on prepa- 
ration plant shipments (excludes dredge coal): 
Pea and larger $12.40 $18.56 $15.06 $16.39 $17.18 
1 No. 1 and smaller $6.87 $7.93 $8.92 $9.90 $10.14 
ppc ME ecc $8.78 $9.91 $11.08 $12.08 $12.40 
Percentage < of total ER plant shipments 
(excludes dredge coal) 
Pea and larger. ........................-- 84.6 85.1 84.4 88.6 82.0 
Buckwheat No. 1 and smaller 65.4 64.9 65.6 66.4 68.0 
Export??? racc short tons 518,159 627,492 789,499 671,024 743,451 
Consumption, apparent: do. 10,160,000 8,809,000 8,248,000 7,338, 000 5,915,000 
Average number of days worked...............- 217 232 234 239 P 216 
Average number of men working daily. / 6, 982 5,927 5, 938 5, 800 p 4,788 
Output per man per day. short tons 7.62 7.45 7.10 6.30 p 6.88 
Output per man per year 88 1,654 1,728 1,661 1,505 P 1,486 
Quantity cut by machines do.... 61,245 68,800 125, 779 6,018 SS 
Quantity mined by stripping tae hose do. 4,696,168 4, 578, 782 4, 541, 452 4,478,850 3,488,076 
Quantity loaded by machines underground 
do.... 1,475,000 1, 326, 598 1,150,596 669,691 598,997 
Distribution: 
Exports to Canada ui 401,814 472,763 488,008 466,039 500, 306 
Loaded into vessels at Lake Erie h 204,682 209,000 154,002 51,402 39,177 


P Preliminary. 


1U.S. Department of Commerce, 1968-72 export data does not include shipments to U.S. Armed Forces. 


See Note, tables 4 and 25. 
2 Excludes shipments to U.S. Armed Forces. 
3 Ore and Coal Exchange, Cleveland, Ohio. 
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tion project aimed at extinguishing and 
removing a burning mine and refuse bank 
was completed. Being tested during this 
initial phase was a novel technique of si- 
multaneously quenching burning material 
by surface sprinklers and a subsurface 
water injection system. Work under this 
phase was judged successful in terms of 
the amount of water utilized in extin- 
guishment and material removed. 

Efforts have been made to encourage the 
development of new technology in back- 
filling subsurface mine voids to prevent 
subsidence. Investigations have been made 
into a system which employs a limited 
number of boreholes to hydraulically in- 
ject fill materials underground. The initial 
borehole drilling phase of a demonstration 
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project for backfilling abandoned anthracite 
mine voids was completed. A sonar caliper 
survey of the voids intersected during drill- 
ing operations was also carried out. 

A two-phase study, encompassing refuse 
bank removal and subsidence monitoring, 
was completed in the Northern Field. In 
the first phase, a computerized method was 
developed for selecting the most economic 
combinations of coal mine refuse sources 
and underground injection sites for the 
purpose of the removal and subsurface dis- 
posal of these wastes. 

The second phase had the objective of 
evaluating and developing low-cost reliable 
instrument systems for the detection and 
tracing of early subsidence activity. 


Table 2.—Standard anthracite specifications approved and adopted by the Anthracite 
Committee, effecive July 28, 1947 


Size Round test mesh 
(inches) 
Broken Through 4. 
Over 8X to 33 
Egg. 2; zl ande u ee Through 8 to 3...... 
Over 27 ` ` ` 
A Loe eee dese ted Through 27 f 
Over 1 
Chestnut Through 1 
Over BQ---.----------- 
Pea... etu Through ß 
Over fc. ` . ---- 
Buckwheat No. 1........... Through gc. 
Over h- FFF 
Buckwheat No. 2 (rice) _ _` _ 5 „„ 
Buckwheat No. 3 (barley)... Through $$. .......... 
Over Kä eebe 
Buckwheat No. 4. Through $$........... 
Over 8⁄4---- ------ 
Buckwheat No. 5........... Through $6..........- 


% 
Over- Undersize Maximum impurities 1 
size 
maxi- Maxi- Mini- Slate Bone Ash 2 
mum mum mum 
EN Sé Sa 114 2 11 
s 15 774 Se Be 8 
5 EE S 114 2 11 
- 15 71⁄4 == 8 11 
71⁄4 He re 2 8 11 
5 15 714 ET is E 
774 SE Ge 8 4 11 
és 15 71⁄4 = BS du 
10 a Re 4 5 12 
Se 15 71⁄4 e SE ER 
10 15 755 d sd 13 
10 iac mE 2 See 18 
E 17 71⁄4 Se X Ge 
10 er = 8 ES 15 
2 20 10 tds No E 
20 == -— SM om 15 
us 30 10 = e SS 
80 No Limit oo HS 16 


1 1 slate content in sizes from broken to chestnut, inclusive, is less than above standards, bone content 
be increased by 134 times the decrease in slate content under the allowable limits, but slate content speci- 


fied above shall not be exceeded in any event. 


M N of 1% is allowed on maximum percentage of undersize and maximum percentage of ash content. 
centage of undersize is applicable only to anthracite as it is produced at preparation plant. 

Slate is ate is defined as any material that has less than 40% fixed carbon. 

Bone is defined as any material that has 40% or more, but less than 75%, fixed carbon. 


2 Ash determinations are on a dry basis. 
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Figure 1.—Coalfields, regions, and counties of the Pennsylvania anthracite area. 


DOMESTIC PRODUCTION 


Production of Pennsylvania anthracite 
totaled 7.1 million tons in 1972, a decrease 
of 18.6%, or approximately 1.6 million 
tons less than in 1971. Underground output 


accounted for 13% of the total, compared 
with 15% in 1971; strip mining, 49% (51% 
in 1971); culm and silt recovery, 31% 
(30% in 1971); and river coal, 7% (4% in 
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1971). There were slight increases in the 
recovery of culm and silt as well as river 
coal—1% and 3%, respectively. 

The total output by regions remained 
virtually at the same level as in 1971. 
Schuylkill region produced 57% of the 
total; Lehigh region, 24%; and the Wyo- 
ming region, 19%. 

The two leading counties in the produc- 
tion of anthracite were Schuylkill County, 
which produced 2.9 million tons, and Lu- 
zerne County, with a production of 2.1 mil- 
lion tons. Other counties producing an- 
thracite were Berks, Carbon, Columbia, 
Dauphin, Lackawanna, Lancaster, North- 
umberland, Snyder, and Sullivan. 

Of total underground production, the 
Schuylkill region accounted for 68%; Wyom- 
ing region, 31%; and the Lehigh region 1%. 

The output produced by mechanical 
loading of underground anthracite in 1972 
declined 11%, with a decrease of 30% in 
loading units. Each of the two regions, 
Schuylkill and Wyoming, accounted for 
50% of the mechanically loaded under- 
ground total. The total mechanical equip- 
ment consisted of 81 scraper loaders, 16 
mobile loaders, and 46 conveyor and pit- 
car loaders. 

Production from strip mines totaled ap- 
proximately 3.5 million tons, a decrease of 
22%, and accounted for 49% of the total 
production in 1972. Output in the Schuel. 
kill region totaled 1,548 thousand tons, 
a decrease of 20%; the Lehigh region, 
1,075 thousand tons, a decrease of 25%; 
and the Wyoming region, 860,000 tons, 
a decline of 23%. Of the total strip 
mine output, 31% was stripped in the 
Lehigh region, 44% in the Schuylkill 
region, and 25% in the Wyoming region. 
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Culm and silt recovery totaled 2.2 mil- 
lion tons, approximately 371,000 tons less 
than in 1971, or a decrease of 14%. Recov- 
ery by region was as follows: Lehigh re- 
gion, 28% (virtually the same as in 1971) ; 
Schuylkill region, 64% (60% in 1971) ; and 
the Wyoming region, 895 (12% in 1971). 

Dredging operations produced approxi- 
mately 477,000 tons in 1972, an increase of 
22% over that of 1971. The increase was 
due primarily to hurricane Agnes that 
flooded the region and moved fine coals 
and silt into rivers where it could more 
easily be recovered. 


As the preponderant part of river coal is 
consumed by the producer, it is generally 
not as responsive to fluctuations in the 
general market as are the small sizes pro- 
duced from other sources. Approximately 
7% of the total anthracite production was 
dredged (4% in 1971). 

In operation, at strip pits and in culm 
recovery in 1972, were 103 front-end load- 
ers, 60 power shovels, and 118 draglines. 


Of the total industry work force of 4,783 
men in 1972, 49% were employed in the 
Schuylkill region, 29% in the Wyoming re- 
gion, and 22% in the Lehigh region. Of 
total employment, 42% were employed at 
strip pits, 31% at preparation plants, 13% 
at underground workings, 7% at culm and 
silt banks, 6% in surface work at under- 
ground mines, and 1% on dredges. Days 
worked averaged 216, 23 days less than 
in 1971. Productivity rate per man-day in- 
creased from 6.30 tons in 1971 to 6.88 tons 
in 1972. The number of nonfatal accidents 
dropped from 478 in 1971 to 272 in 1972; 
however, the fatalities increased to 3 com- 
pared with 2 in the previous year. 


DISTRIBUTION 


Shipments of Pennsylvania anthracite re- 
ported for the coal year April 1, 1971, to 
March 31, 1972, totaled 7,841,827 net tons, 
a decrease of approximately 9% from the 
1970-71 coal year. Of this amount, 83% 
was shipped to points within the United 
States, 5% to Canada, and 12% overseas. 
Compared with the 1970-71 coal year, 
shipments to American markets declined 
7%; to Canada, 6%; and to foreign coun- 
tries other than Canada, approximately 


18%. 


In the United States market, shipments 
of pea and larger sizes decreased by 12%; 
buckwheat No. 1, 18%; buckwheat No. 2 
(rice), 7%; and buckwheat No. 3 (bar, 
ley), 22%. However, the sizes not other- 
wise identified, increased 9%. In the Cana- 
dian market, pea and larger sizes dropped 
18%, but the buckwheat No. 1 and smaller 
sizes, indicated a decline of only 2%. Ex- 
ports to countries other than Canada, 
showed a decline in pea and larger, and 
buckwheat No. 1 and smaller sizes 14% 
and 26%, respectively. 
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All market areas in the United States in- 
dicated continued losses with the excep- 
tion of the “Other States” category, which 
showed an increase of 6%. Shipments to 
the New England area were 15% below 
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the 1970-71 coal year level; the Middle At- 
lantic area declined 695; and the South At- 
lantic and Lake States dropped 23% and 
27%, respectively. 


CONSUMPTION AND USES 


Apparent domestic consumption of an- 
thracite in 1972 (production minus exports 
and shipments to U.S. Armed Forces, West 
Germany), was 5.9 million net tons, com- 
pared with 7.3 million tons in 1971. A di- 
minishing market for space- heating 
anthracite and decreasing consumption at 
electric utilities contributed to the decline. 

Overall consumption of anthracite was as 
follows: space-heating, 50%; electric utili- 
ties, 27%; and the remaining 23% divided 
among other industrial users. Although use 


data are incomplete for anthracite, declines 
occurred in all categories except coke-mak- 
ing, which indicated an increase of 13% 
over 1971. 

The Federal Government continued to 
supplement the fuel needs of the U.S. 
Armed Forces in West Germany with pur- 
chases of anthracite. Shipments in 1972 
were approximately 448,000 tons compared 
with 718,000 tons in 1971, a decrease of 


380%. 


STOCKS 


Monthly data on stocks held in retail 
yards indicated an inventory of 123,000 
tons, at yearend 1972, a decrease of 32.4% 
from January 1, 1972. 

The electric utilities reported a decrease 
of 20.3% in their inventory—895,000 tons 
at yearend 1972, compared with yearend 
stocks of 1,123,000 tons in 1971. 


Stocks at coke plants totaled 84,000 tons 
at the end of the year, a decrease of 28.8% 
from the beginning of the year. 

Stocks at the Upper Lake docks (Lake 
Superior and Lake Michigan) dropped 
from 1,000 tons at yearend 1971 to less than 
500 tons at yearend 1972. 


PRICES AND SPECIFICATIONS 


The average value of Pennsylvania an- 
thracite production in 1972 was $12.00 per 
ton compared with $11.86 per ton in 1971. 
The slight increase was due to a greater 
demand for industrial sizes which have a 
lower market value. Total value of produc- 
tion in 1972 was $85,250,862, compared 
with $103,469,207 in 1971. 

The average value per ton of the larger 
groups of sizes was $17.18 f.o.b. prepara- 
tion plants, an increase of $0.79. Price in- 
creases per ton for these larger sizes—egg, 
stove, chestnut, pea—were $0.35, $1.08, 
$0.87, and $0.44, respectively. The average 
value per ton of the smaller sizes increased 
$0.24, to $10.14 per ton. The individual 
prices of smaller sizes were as follows: 


Buckwheat No. 1, $15.38 (increase of 
$0.55; buckwheat No. 2 (rice), $15.12 (in- 
crease of $0.56; buckwheat No. 3 (barley), 
$12.97 (increase of $0.41); buckwheat No. 
4, $9.11 (increase of $1.04) ; buckwheat No. 
5, $6.03 (decrease of $0.05); and other, 
$5.15 (increase of $0.71). All the above 
prices exclude dredge coal. 

Average wholesale prices as quoted in 
the Black Diamond magazine were as fol- 
lows: Egg and stove, $18.25 to $19.75; 
chestnut, $18.00 to $19.50; pea, $16.00 to 
$17.50; buckwheat No. 1, $16.00 to $17.50; 
buckwheat No. 2 (rice), $16.00 to $17.50; 
and buckwheat No. 3 (barley), $15.00 to 
$16.50. 
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FOREIGN TRADE 


Data released by the Bureau of the Cen- 
sus, U.S. Department of Commerce, indi- 
cate that 743,451 net tons of Pennsylvania 
anthracite were exported in 1972, an in- 
crease of approximately 11% over 1971 ex- 
ports. However, this does not fully reflect 
the movement of anthracite to the Conti- 
nent, because the Bureau of Census does 
not include in its figures coal shipped 
abroad for the use of U.S. Armed Forces 
in West Germany. A more accurate meas- 
ure of the export trade can be obtained, 
therefore, by adding the military tonnage 


WORLD 


Precise data are not available from all 
anthracite producing countries. Some of 
the figures are only estimates while other 
countries include in their official data fuels 
which, by U.S. standards, are of no higher 
quality than semianthracite. Despite these 
inadequacies, information, when compared 
with data from similar sources for previous 
years, is sufficiently accurate to indicate 
general trends. Based on such information, 
and in full recognition of the margin of 
error that could exist, it is indicated that 
total world production of anthracite in 
1972 (approximately 195.9 million short 
tons) showed a slight decrease of 14% 
from that in 1971. 

Anthracite production generally reflects 
the demand. The ready availability of al- 
ternative and more convenient fuels at 
competitive prices is considered to be the 
principle reason for the lessening demand 
for anthracite in world fuel markets. 

The People’s Republic of China, North 
Korea, and the U.S.S.R. produced approxi- 
mately 70% of the total world production, 
a slight increase of 3.5% over that in 1971. 
Preparation plants of the Ministry of the 
Coal Industry in the U.S.S.R. processed ap- 
proximately 35,588,000 short tons of large 
and medium-size classification anthracite in 
1972. 

Imports of anthracite to Japan for 1972 
totaled 833,000 short tons, compared with 
1,746,000 tons for the same period in 1971. 
The People’s Republic of China, South 
Korea, and Canada were principal sources, 
with total shipments of 585,000 short tons, 
or 70% of the total imported. Imports 
from North Vietnam continued to reflect 


to the Bureau of Census data. Shipments 
to the U.S. Armed Forces in 1972, totaled 
approximately 448,000 net tons as com- 
pared to the 718,000 net tons shipped in 
1971, a decrease of approximately 38%. 

Increased shipments to the European, 
Canadian, and South American markets 
were offset by decreased export tonnages to 
Asia and other countries—consequently, 
the net result was a decrease in total ex- 
ports of anthracite in 1972 of approxi- 
mately 198,000 net tons, or 14% below the 
1971 level. 


REVIEW 


the effects of the shipping blockade which 
reduced anthracite shipments to 74,000 
short tons compared with 452,000 tons 
shipped to Japan in 1971. Until the sus- 
pension of shipments in May, 1972, Hongai 
coal accounted for most of Japan's imports 
of anthracite. 

The Republic of South Africa's reduced 
demand and reversals in foreign trade con- 
tributed to the sharp drop in the produc- 
tion of anthracite in 1972. Output for the 
year totaled 1,473,000 short tons compared 
with 2,029,000 short tons in 1971. Of that 
total, 521,000 tons was consumed in the 
domestic market, and the remainder was 
exported to Japan and to Europe. 

As the production of coal in Italy is 
minimal, there are no exports. Imports of 
anthracite from the United States increased 
from 229 short tons in 1971, to 32,000 tons 
in 1972. The U.S.S.R.’s trade in the first 
half of 1972 was characterized by sharply 
reduced anthracite deliveries to Italy which 
dropped from 95,000 tons in 1971, to 
32,000 short tons in 1972. 

Belgium's coal supply in 1972 was char- 
acterized by a drop in production and a 
sharp increase in consumption which re: 
quired greater imports to close the gap be- 
tween indigenous production and internal 
demand. The production of anthracite (up 
to 14% volatility , amounting to 3.3 mil- 
lion short tons, was almost 457,000 tons 
below the 1971 output. Belgium's exports 
in 1972 maintained the downward trend 
that characterized the trade in recent 
years. Virtually all of the export shipments 
went to member Community countries 
headed by West Germany. 
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TECHNOLOGY 


The scientists and the engineers of the 
National Coal Board have developed a new 
unique process of obtaining active carbon 
from anthracite at a much cheaper rate.2 

The new principle uses a fluidized bed 
steam activation process which utilizes the 
full advantage of anthracite’s low-volatile 
content to obtain a higher yield of the 
final product than was previously possible 
with conventional activation processes. 

Sized anthracite is fluidized with hot gas 
and then activated by injecting super- 
heated steam into the reactor. While un- 
dergoing processing, the internal surface 
area of the carbon particles increased to 
approximately 30 times the untreated size. 
The active carbon is cooled, screened into 
different sizes and is then ready for collec- 
tion for sale. Continuous control testing is 
carried on during manufacture to ensure 
that activity levels are maintained in the 
product to a consistently high standard. 

One of the main uses of active carbon is 
in the treatment of potable water supplies 
for the removal of residual taste, odor, and 
color. In comparison to other filtration 
agents, active carbon is the best to absorb 
all those unwanted elements in water to 
make it safe for drinking purposes. 

Anthracite has been used for several 
years for water filtration purposes but only 
in relatively small quantities as it was dif- 
ficult to convert anthracite directly to ac- 
tive carbon. 

Because of the sulfur limitations im- 
posed by air-pollution-control regulations, 
the continuous availability of metallurgi- 
cal-grade coking coals is becoming a matter 
of increasing concern to the iron and steel 
industry and other consumers of coke as 
other consuming sectors are using greater 
quantities of these low-sulfur coals in 
order to conform to the sulfur limitations. 
Anthracite, with its low sulfur content 
when combined with other chemical con- 
stituents used to produce foundry coke 


gives strength and stability to the coke. As 
a result, increasing quantities of anthracite 
may be used for the production of coke in 
the future. 


Some fundamental research has been 
conducted by the Bureau to develop new 
uses for anthracite: Studies have been 
made of its mineral content and chemical 
constituents; experiments were conducted 
on its conversion to gas and its use in coke 
manufacture; and studies were made of 
the utilization of ash resulting from the 
combustion of anthracite. Such research is 
continuing at a modest level to improve 
anthracite utilization generally, including 
its use in industrial and commercial proc- 
esses. Considering the present status of the 
industry, however, and the continuing de- 
cline in demand, the amount of research 
devoted to new uses, markets, and oppor- 
tunities for anthracite is relatively limited. 


The program initiated in 1962 by the 
Bureau to microfilm all available data re- 
lating to abandoned anthracite mines was 
continued during the year. Maps, cross sec- 
tions, and other related data were recorded 
for future studies of subsidence, mine fire 
control, and for evaluating building sites. 
The data accumulated by the program also 
has proved to be an invaluable aid in 
evaluations made by the U.S. Army Corps 
of Engineers for maintenance and possible 
expansion of flood control projects under 
its jurisdiction in the northern anthracite 
field. The time available for project work 
in 1972 was severely limited because of 
work assignments resulting from the flood, 
particularly in map work related to subsid- 
ence, mine water, and levee studies. To 
date, a grand total of 9,046 mine and folio 
maps, comprising 24,435 frames, have been 
photographed. 


2 Dey, S. K. Higher Yield of Active Carbon 
From Anthracite Coal—A New Development by 
the NCB Scientists. The New Sketch, (Dhanbad, 
India), v. 38, No. 31, May 14, 1973, p. 30. 
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Table 3.—Project report 


Project location Project description i Sponsor Status of report 
ACID COAL MINE DRAINAGE 
Anthracite fields. ss Monthly measurements of mine U.S. Geological Continuous. 
water levels and overflows. Survey. 
Carbon County: 
Buck Mountain Lime neutralization stream treat- Commonwealth of Project completed 1972. 
ment. Pennsylvania. 
Lackawanna County: 
Jermyn Borough. .... Stream pollution abatement. ..... .... 489 enn Work in progress 1972. 


Upper Lackawanna Abatement and gravity discharge, ....do........... Project completed 1972. 
iver. design and specifications project. 
„ Design including plans and specifi- ....do........... Work in progress 1972. 
cations for gravity discharge. 
Luzerne County: 
Catawissa Creek, Channel relocations to control acid do Do. 
Hazle Township. water. 
Jeddo Tunnel........ Abatement of mine water and rec- ....do........... Do. 
Jamation. 
Sandy Run.......... Lime ü stream treat: do Project completed 1972. 
ment plant. 
Wise Baire Town- Mine refuse bank................ .... S Work in progress 1972. 
8 . 
CC Filling abandoned strip mine pits... .... 8 Do. 
Northumberland County: 
Shamokin Creek. Engineering study to determine do Project completed 1972. 
pollution abatement measures ` 
needed. . 
DW r l o Stream restoration and operation do Work in progress 1972. 
of treatment plants. 
Schuylkill County: 
Catawissa Creek. .... Plugging, of abandoned Audenried ....do........... Cancelled temporarily. 
unnel. 
Frailey Township..... Installation of flumes and drainage do Work in progress 1972. 


ditches, sealing strip pits, and 
reconditioning of stream beds of 
Bailey and Gebhard Runs. Com- 
leted upper and lower beds. 

Hegins Township..... Rehabilitation of surface area f do Project completed 1972. 
Rausch Creek and Lorberry 
Creek watershed. 

Rausch Creek Lime neutralization mine dis- ....do........... Work in progress 1972. 
charge treatment plant. 

Swatara Creek. ...... Survey of Swatara Creek water- ....do........... Project completed 1972. 
sh to evaluate abatement 
measures needed on Panther and 
Black Creeks. 

S Survey to evaluate abatement do Do. 
measures needed on Middle and 
Goodspring Creeks, and Geb- 
hard and Coal Runs. 
o euh Survey to determine pollution do Do. 
abatement measures needed on 
Lower Rausch Creek and Lor- 
berry Creek. 
SURFACE SUBSIDENCE 


E 


ton, Green Demonstration project for hydrau- Commonwealth of Work started and 
Ridge. lic backfill of mine voids under Pennsylvania progress during 1972. 
approximately 85 acres of Green and U.S. Bureau 
Ridge section of Scranton. Blind of Mines. 
flushing technique used. 


UNDERGROUND MINE FIRES 
Columbia County: 


Centralia Borough.... Appalachia mine fire control, ....do........... Phase I completed 
which includes Phase I uin 1968; Phase II work 
S tory drilling and Phase II (1) in progress 1972. 
und und barrier illars 
formed by inj fly ash into 
mine void of West barrier, Phase 
2) underground barrier pil- 
lars formed by injecting fly ash 
into mine void east barrier. 


Lackawanna County: 
Carbondale Township. Appalachia mine fire control atsite ....do........... Phase I completed 

of former mine in the southwest 1969; Phase II com- 
part of the city of Carbondale, pleted in 1972. 
which includes Phase I explora- 
tory drilling, Phase II excava- 
tion of isolation trench, and sand 
seal barrier backfill. 
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Table 8.—Project report—Continued 


Project location Projeet description 


Sponsor Status of report 


UNDERGROUND MINE FIRES—Continued 


Luzerne oun 

Hazleton Borough... Appalachia mine fire control at site 
of former Hill mine property, 
which includes Phase I explora- 
tory drilling and Phase II seal 
bl with sand and total fire 
excavation. 

Laurel Run Borough.. Appalachia mine fire control, 
which included Phase I explora- 
tory, Phase II (1) sealing 8 tun- 
nels, Phase II (2) reinforc 
East and West barriers wi 
sand seals, Phase II (8) addi- 
tional sand barrier seals. 

Swoyersville Borough, Appalachia mine fire control at site 


Kingston Town- of former Forty Fort Mine prop- 
ship. erty, which includes Phase I ex- 
ploratory drilling and Phase II 


excavation. 

Warrior Run Borough. Appalachia mine fire control at 
site. Phase I includes explora- 
tory drilling to determine ex- 
tent of fire. 

Seng al County: 
henandoah Borough. Appalachia mine fire control at site 
of former Kehley Run Colliery, 
Phase I exploratory drilling 
only; control work taken over by 
ER of Pa. in 


Commonwealth of Phase I completed 
Pennsylvania 1969; Phase II work 
and U.S. Bureau in progress 1972. 
of Mines. 


ET EE All Phases completed, 
except Phase II (8) 
in progress 1972. 

Sie SAO u hg arcs Do. 

FF Work started in 1971; 


still in progress 1972. 


CCC Phase I work completed 
in 1968. 
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Table 6.—Sizes of Pennsylvania anthracite (excluding dredge coal) 


prepared at plants, by region 
(Percent) 
Lehigh region Schuylkill region 


State ———————  —  rs—TO NY V 
1968 1969 1970 1971 1972 1968 1969 1970 1971 1972 


po seg in sect te S eee EE 4.5 4.6 4.0 4.6 2.4 1.2 1.2 1.0 0.9 0.8 
EE ose fete oles cae ee 10.8 10.0 9.4 10.9 10.8 9.4 9.8 10.7 10.4 10.2 
Chestnut. --------------------------- 12.0 18.1 11.1 11.0 10.6 11.1 11.3 12.3 10.7 10.1 
Peg EE 10.9 10.7 9.2 99 85 77 74 83 7.4 6.9 

Total pea and larger 87.7 38.4 33.7 36.4 32.3 29.4 29.7 32.3 29.4 27.5 
Buckwheat No. 1____ 11.0 11.7 10.2 10.6 12.1 11.0 11.2 11.0 10.2 9.0 
Buckwheat No. 2 (rice). ))) 9.6 11.2 9.4 10.7 9.0 9.5 9.2 9.8 8.9 8.8 
Buckwheat No. 8 (barley)............. 10.3 10.8 11.9 10.1 9.1 11.8 14.5 18.1 12.7 12.2 
Buckwheat No. 4 6.6 8.0 7.2 5.6 65.9 6.5 7.0 6.8 9.6 10.3 
Buckwheat No. 5555. 16.9 16.9 14.7 12.1 14.5 13.0 13.2 13.5 20.4 22.0 
HERE ee 7.9 3.0 12.9 14.5 17.1 18.8 15.2 13.5 3.8 10.2 

Total buckwheat No. 1 and 

smaller 62.3 61.6 66.3 63.6 67.7 70.6 70.3 67.7 70.6 72.5 
Wyoming region Total 

Lump i and broken. .................. (3) - — 0 — 0 = — 0 ae 

|o T SPERO DOE 1.9 3.1 2.4 1.9 1.7 2.2 2.5 2.1 2.1 1.1 

Stove- Ü riruya Zo decia 2 22 11.7 12.0 10.3 13.0 18.6 10.2 10.4 10.3 11.1 11.0 

Sf a ee 15.6 15.9 15.5 12.7 15.6 12.5 12.8 12.7 11.2 11.4 

(( au eee seu ee sles 12.2 12.2 11.5 12.7 12.9 9.7 9.4 9.3 9.2 8.5 

Total pea and larger 41.4 48.2 39.7 40.3 48.8 34.6 35.1 34.4 33.6 32.0 
Buckwheat No. 1 14.4 14.7 15.4 17.1 16.4 11.9 12.2 11.8 11.8 11.2 
Buckwheat No. 2 (rice )) 9.2 9.4 8.7 8 9.8 9.4 9.7 9.4 9.8 9.1 
Buckwheat No 3 (barley)............. 10.8 9.7 10.7 11.0 11.5 11.1 12.4 12.2 11.6 11.8 
Buckwheat No. 44 2.6 3.6 5.3 4.3 4.4 5.5 6.4 6.6 7.4 8.0 
Buckwheat No. 55. 5.1 2.6 4.5 3.4 2.5 11.8 11.6 11.8 14.6 16.1 
Other 32. u C 8 17.0 16.8 15.7 15.1 11.6 15.7 12.6 13.8 11.7 12.3 


Total buckwheat No. 1 and 
smalleertklk. 58.6 56.8 60.3 59.7 


1 Quantity of lump included is insignificant. 


? Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
3 Less than 0.05%. 
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Table 7.—Production of Pennsylvania anthracite in 1972, by region and county 
(Thousand short tons and thousand dollars) 


Rail Truck Colliery Total 
shipments shipments fuel production ! 
Source — — ——ä— — — — — 
Quan- Value? Quan: Value? Quan- Value? Quan- Value 2 
tity tity tity tity 
REGIONS 
Lehigh: 
Preparation plants 751 10,076 940 10,809 8 49 1,694 20,934 
Schuylkill: 
Preparation plants 1,464 15,501 2,133 25,778 5 65 3,601 41,345 
Dredges. .................... 806 2,263 171 781 "m 2s 477 3,044 
w Total Schuylkill 1112. 1.770 17,764 2,304 26, 559 5 65 4,078 44,389 
yoming 
Preparation plants?........... 386 5,761 944 14,109 8 57 1,334 19,928 
Total:! 
Preparation plants 2,601 31,338 4,017 50,696 11 171 6,629 82,206 
Dredges....................- 806 2,268 171 781 an Së 477 8,044 
Grand total 111. 2,906 33,602 4,188 51,477 11 171 7,106 85,251 
COUNTIES 
Berks, Lancaster, Snyder 805 2,263 159 735 ES a 464 2,998 
e EE 140 1,856 43 186 ME Nr 183 2,042 
Columbia- ------------------- 77 1,260 20 214 ee S 98 1,475 
Dauphin E de 52 485 z "n 52 
Lackawanna....................- 707 260 4,120 : = 311 4,827 
Eure eee se 832 11,921 1,258 16,544 6 102 2,097 28,567 
Northumberland. ................ 343 2,734 566 6,610 -- »" 908 9,8345 
Scehuylkill....................... 1,158 12,860 1,761 22,051 5 69 2,925 34,980 
n zs ah w = 68 
TT a ee 2,906 33,602 4,188 51,477 11 171 7,106 85,251 


! Data may not add to totals shown because of independent rounding. 

? Value given for shipments is that at which coal left possession of producing company; does not include sell- 
ing expenses. 
3 Includes Sullivan County. 


Table 8.—Pennsylvania anthracite produced, by field 
(Thousand short tons) 


Field 1968 1969 1970 1971 1972 
Eastern Middle: Breakers and washer ies 1,559 1,588 1,511 1,519 1,221 
Western Middle: 
Breakers and owaabherieg. 2,840 2,806 2,540 2,167 1,741 
DrfedgeB.. 3.3 5s se porta -m0r Tl ise Eh ae cse 17 5 W w w 
Total zzo sy usaba Les dtc sm om eee 2,857 2,811 W W W 
Southern: 
Breakers and washer ies 8,557 3,188 8,188 2,849 2,388 
Dredges--------------------------------------------- 589 530 W W w 
Total eza ss Sle es A oe nt he ee ea ee S 4,146 3,718 W W W 
Northern: Breakers and washeries j.. 2,899 2,366 2,086 1,802 1,334 
Total: 
Breakers and washer ies 10,855 9,988 9,820 8,337 6,629 
De dd 606 535 409 390 477 
Grand te ........ 1... - 11,461 10,473 9,729 8,727 7,106 


W Withheld to avoid disclosing individual company confidential data. 
1 Includes Sullivan County. 
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Table 9.—Pennsylvania anthracite produced in 1972, classified as fresh-mined, 
culm-bank, and river coal, by field and region 
(Thousand short tons) 


Fresh-mined coal 
Underground mines From From 
Source — ᷑— — Strip culm river Total! 
Mechan- Hand pits banks dredging 
ically loaded Total 
loaded 
FIELD 
Eastern Middle as š 802 419 E 1,221 
Western Middle 28 102 125 698 919 
Southern. ................. 216 247 523 1,123 687 w W 
Northern 2... 295 1 296 860 177 ES Bas 
Total... ce 594 350 944 3 , 483 2,202 477 7,106 
REGION 
Elf "nu 5 5 1,075 614 e 1,694 
Schuylkill................- 299 844 648 1,548 1,411 477 4,078 
Wyoming 295 1 296 860 177 =e 1,384 
Totalll 594 350 944 3,488 2,202 477 7, 106 


W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to totals shown because of independent rounding. 
2 Includes Sullivan County. 


Table 10.—Production of Pennsylvania anthracite from strip pits 


Mined by % of Number Average 

stripping fresh-mined of men number 

thousand total employed of days 

short tons) worked 
1968: EE 4,696 65.7 1,891 239 
LL . 4,579 68.5 1,787 256 
J))! Z EES 4,541 72.8 1,855 284 
II!!! K ĩ COR EFRON UE 4,478 77.7 1, 800 278 

1972: l 

Lehigh region- ß 1,075 24.3 488 266 
Schuylkill region 1,548 85.0 846 249 
Wyoming region nnn 860 19.4 677 271 
Total or average. t”dtt eee 3,483 78.7 22,011 p 261 


v Preliminary. 
1 Includes Sullivan County. 


Table 11.—Power shovels, front-end loaders, and draglines used in recovering coal from 
culm banks and stripping Pennsylvania anthracite, by type of power 


1970 1971 1972 
Num- Num- Num- Num- Num- Num- Num- Num- Num- 
Type of power ber of of of Total ber of of of Total berof of of Total 
front- power drag- front- power drag- front- power drag- 
loaders shovels lines loaders shovels lines loaders shovels lines 

Gasoline Ee A 2 6 Ges 1 2 8 e = 1 1 
Electric TN 18 40 58 zz 18 86 54 os 19 42 61 
Diesel. Si 72 104 176 17 43 85 205 108 41 75 219 
Diesel-electric. . . ha Sei 28 ET ES e 1 1 E Ee za EA 
Total.... ou 94 146 240 71 62 124 263 108 60 118 281 


Table 12.—Production of Pennsylvania anthracite from culm banks, by region 
(Thousand short tons) 


Year Lehigh Schuylkill Wyoming Total ! 
region region region 
Z ³ ³ AA 958 1.868 883 8,709 
J.. Ket oe ee eM t 775 1,815 662 8,253 
JJ... y a 88 921 1.591 524 8,086 
ug WEE 729 , 544 800 2,578 
D EN ? ...... 614 1,411 177 2,202 


1 Data may not add to totals shown because of independent rounding. 
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Table 13.—Estimated production of Pennsylvania anthracite in 1972, by week 1 
Week ended— Thousand Week ended— Thousand Week ended— Thousand 
short tons short tons short tons 

Jan, 88 ... . e 108 May 18............ 157 Sep. 16............ 118 
E. SE 167 20. 2. xeu eee 172 r^. RNC ERN 182 
723 E 128 EES 133 SG 152 
EES 155 Jun. 3............ 145 Oet. 79. 162 
Feb. 5. 155 1990 — 147 IE. ss 167 
111 115 IT. cec 143 1100 175 
18 — 124 p FEM S 109 28-2: lD 186 
288 115 Jul. 11 51 NOV. 4. 148 
Mar. 4. 183 F 88 EE 168 
11 98 EE 76 T 171 
KEE 124 22 151 PA a aT 113 
272 159 EE 164 Dec. 2...........- 152 
Apr. 1-14 181 Aug. 5...........- 140 M PES 164 
ee 122 12 2. 252 eos 132 16__..._... ene 115 
F 84 19. 9.6. sic 157 28. 22 SO 110 
22 Los coco 117 22 oes 170 80. 22s 110 

v^ ERES EN su 154 Sep. 22 165 
May 6. S l ew Ss 109 Total... 7,106 


1 Estimated from weekly carloadin 
adjusted to annual production from 


as reported by the Association of American Railroads and other factors; 
ureau of Mines canvass. 


Table 14.—Estimated monthly production of Pennsylvania anthracite 1 
(Thousand short tons) 


Month 1968 1969 1970 1971 1972 

J&BU8PS s. / 965 973 808 125 588 
C ete ee eee i E 962 911 770 654 542 
March õÄ§ ̃ suu. ] Z Dis suu as 960 898 814 780 622 
POT BEE 926 916 769 195 487 
BV seo eo eee dd 986 869 768 782 706 
„sss ³ 8 824 812 809 740 515 
/ ⁰üi ⅛¼⅛˙,öz. aso ete eee 853 704 707 620 465 
August_____ eege 1,016 877 898 818 688 
September... 953 947 880 767 611 
REENEN 1,136 985 895 710 682 
November. 994 831 815 685 650 
December... ..................--.2.2.2.2.2.2.2.22-22 886 150 811 656 555 
Ke WEE 11,461 10,478 9,729 8,727 7,106 


1 Production is estimated from weekly carloadings, as reported by the Association of American Railroads, 
and includes mine fuel, coal sold locally, and dredge coal. 


Table 15.—Pennsylvania anthracite loaded mechanically underground 
(Thousand short tons) 


Scraper loaders Mobile loaders Conveyor ! and Total ? loaded 
pit-car loaders mechanically 
Year Number Quantity Number Quantity Number Quantity Number Quantity 
of units loaded of units loaded of units loaded of units loaded 

1968............ 131 710 26 121 184 649 841 1,475 
1989 „ẽ'⸗n 106 567 25 190 158 570 289 1.827 
1910.5. n 103 491 20 183 147 476 270 1,151 
1971... ¿L 95 819 18 151 91 199 204 670 
11 ˖ ˙ ee 81 347 16 136 46 111 143 594 


1 Includes duckbills and other self-loading conveyors. 
2 Data may not add to totals shown because of independent rounding. 
Table 16.—Trends in mechanical loading, 1 hand loading, and stripping 
of Pennsylvania anthracite 
(Thousand short tons) 


Fresh-mined coal 


Underground Strip pits 
Year Mechan- 0 % % Total 
ical of total Hand of total Total Quantity of fresh 
loading under- loading under- mined 
ground ground coal 

1968________ 3 1,475 60.2 975 89.8 2,450 4,696 65.7 7,146 
1989 . ß 1, 327 68.0 779 37.0 2,106 4,579 68.5 6,685 
1970... 2: 2c 1,151 66.1 591 33.9 1,742 4,541 72.3 6,283 
1911. esos 670 52.1 617 47.9 1,287 4,478 77.7 5, 765 
197227 Son ce 594 62.9 350 87.1 944 8,483 78.7 4,427 


1 Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors. 


MINERALS YEARBOOK, 1972 


412 


uno uwatll[nS səpniəqI ç 
nA WOP AO[ IAV] JO |802 pue ꝗ o3 Z “BON 3€9uAonq jo san3xpTUI SNOLIVA sapn[oup z 
*qUBIYLUSISU! st pəpn[əour dommt jo Anen 


OF St 80 31 80 II 16 6 SL sg 56 P OL gt 60 St 1901 86 | "^ EI QI EI E CO KENT sezis DS [BIO], 

5I 01 06 6 86 8 86 2 18 ˙9 12 ˙ 81 09 TT 99 ˙6 88 L pO L- - ore ee C Jəl[guis PUB 1 “ON 3eeuA»ponq [BIOL 

9r'g PFE E 00°? 91 `$ 88 8 09'9 58 9 09 7 86 1 >i zg JJC z 4020 
86 9 80 9 99 LV S 90°S 66 L (CR (AA 99 5 LVR 7 S no ge Ohne Cl. MODE q oN MW 
It^ 6 L0°8 O0 2 99'9 58 9 68 6 SLL 9T', GEN ÜN GU Z 8 ` U CON 39)9uAong 
26 21 99 31 90 TT 65 6 088 2881 ST’ ST LOIT 8 6 ))) ee U U U U UU UU UU (Kəlusq) g ON 38euAxong 
gl et 99° YT FT st LV II TT’ OT 09 91 LI ST LL ST 61. II BS UT. fr.... 7 U 7 U U U U (9913) Z “ON jn 
88 91 88 FT 98 81 89 TT SI Ot 88 91 91 et 89 81 LL TI 98970]. T “ON 7eoqM Yong 
SL LT 68°9T 90°ST 99° eT OF 21 T8`LT 96°9T 86 NN 96 8T 86 JL F acemi pue vad [930], 

3. 91 86 91 18 81 FT SI 08 01 88 91 08 91 88 71 1831 ö. ⁶ä—U˖“ “(f . Do ke vəd 
99 )1 GL 91 L9 et ol’ VI 80 81 89 81 99° LT q,'9T 89 TT 8881 ͤmä——. —. oe eee "` ` ` ADHS) 
81 Lt 99 91 TP SI 90°FT 80 81 8181 29 91 00 ˙91 88 VI OF 81 C 611... ae ee Ea SOP 94028 
11818 91. AT 86 PIS 96 818 r4 96 1! 95 818 62° 61$ 29 “STS 98 ST$ JJC ⁵(Äv ß ñjðĩ ß e ee ed 33 
ud 00°9$ SS ` 08 ° pI$ ES ag 77 Më OS PIS E .... .. uexo4q pus i dun 

1840, s uoi3o1 Suu AKM 

8 It O II €L 01 SE 6 96'8 98 31 OT’ ST 5. 0 88 OT C o ANSETE T TRT t i s SI [[€ [FOL 

8 6 68 6 LL'8 9L°L 99 9 60 01 82 6 19 ˙8 68 8 OSE J1əƏ[[guIs pus T oN 39euAsonq [BIOL 

OL P 09'8 89 8 $L 8 99 ˙8 T8 5 POP PI GEN: ß EE 2 19430 
12˙9 88 8 PO 2 PR 9 965 86'9 Y9'9 02'9 OR 9 A a ꝙ VdT NEEN q “ON WH nN 
qT'6 00'8 09°L 29 9 16`9 28 8 198 91 ˙1 Sp 9 , .. dd. Y DENY A f ON 38ə9qA 3908 
98 31 08 321 S0' TI 59 6 818 28 81 IL 21 LO TT 2 6 66'8 67... SEE E ee (&ej1eq) g ‘ON 38eua xong 
96' TT 95 P 66 31 08' TT 08'6 90°ST 88 TT 56 31 67 11 C rue U U U U U U U U UT es EE -(99u) g “ON 3eeua xong 
98 LL YT OS $T 99' TT 80 0I 62°ST 99 P 82 ˙ 81 8T`TT OE WW ne T'ON n 
L8'9T LS at 18 F 88 81 qT'8l 80 Lt 5191 99 yI SE 81 F ET E ae DIRE 19318] put vad [e30], 

88 91 00 91 97 81 Lett POT 09°ST 09 PT 99 81 9. II CeO re as ee Eu Mem Se ne s qo E 384 
Sé LT 89 91 6 ST 78 ST 99 2 68 LT LF ˙91 61 ˙91 80 YT , d... dd. eh Z ee S s qnujysey 
99 LT 99 91 98 91 66' ST 88 31 29 L1 89 91 86 fT 90 PI 86 21 7 8 9408 
89 918 88 91 28 vI$ 99 I$ 98 818 28 8185 69 215 06 ˙ 718 9T'PT$ GG [$ ee 33 
ae 00°9$ SS ce SCH SE Ss SEH Kë SE EE SE SE E E uoxXo1q pus dont 

8161 Lët 0L6T 6961 8961 861 Let 0161 6961 8961 as 
uo [IPIAnqog uoj3e: u3rqo'q | 


(uo uous 194) 
azis pue uoiSo1 Aq eetd uonesedaid 3e 


(eco aZpaip Zurpnpxe) aperpue erueapsuusg jo uonezi[eə: sopes 98e334y— LI ALL 


COAL—PENNSYLVANIA ANTHRACITE 413 


Table 18.—Average value of Pennsylvania anthracite from all sources, by region 1 
(Per short ton) 


1971 1972 
Region — Ə— s—, m —— c .- F 
Shipped Shipped Colliery Total Shipped Shipped Coney Total 
by by truck fuel by rail by truck 
Lehigh. ......... $183.48 $10.88 $15.27 $12.11 $13.41 $11.50 $15.61 $12.35 
Schuylkill.____ 10.65 11.34 14.16 11.04 10.04 11.52 14.36 10.88 
Wyoming: 14.15 18.47 14.08 13.70 14.92 14. 95 15.94 14.94 
Total..... 12.00 11.74 14.59 11.86 11.56 12.29 15.21 12.00 


1 Value given for shipments is that at which coal left possession of producing company; does not include selling 
expenses. 
* Includes Sullivan County. 


Table 19.—Wholesale prices of Pennsylvania anthracite in 1972, by size 1 


(Per short ton) 
Size Winter Spring Summer-fall End of year 
Egg and Stove. ... ..................- VC 25 $18.75 $19.90-319.75 $19.90-$19.75 
Chestnut. . 2. - LL 2L Lll lll l lll 18.00 18.50 19.50 19.50 
Du EE 8 $16 .00-16.10 16.50 17.50 17.50 
Buckwheat No. 1.. 16. 00-16. 10 16. 50 17. 50 17. 50 
Buckwheat No. 2 (ricee )))) 16.00—16.10 16.50 17.50 17.50 
Buckwheat No. 3 (barley) )) 15.00 15.50 16.50 16.50 


1 As quoted in the Black Diamond Magazine. All prices are per short ton f.o.b. at mines. 


Table 20.—Employment at operations producing Pennsylvania anthracite 
(including strip contractors) in 1972 


Lehigh ES Wyoming Total 
region kil regioni — n 
region 1972 p 1971 
Average number of men working daily: 
Underground... 24 884 242 650 1,440 
In strip pits... eee cce EE e 488 846 677 2,011 1,800 
At culm bana 182 151 81 814 540 
At preparation plants_______ 857 744 870 1,471 1,500 
Other surface.. -------------------------- 68 162 57 287 460 
Total excluding dredge operations 1,069 2,287 1,877 4,783 5,740 
redge operations... -.-------------------- NA NA NA 50 60 
I...! 8 1,069 2,287 1,977 4,788 5,800 
Average number of days active: 
l operations except dredges. ............. NA NA NA 215 288 
redge operationnsnn NA NA NA 800 300 
Average, all operations NA NA NA 216 289 
Man-days of labor: 
All operations except dredges. ............. NA NA NA 1,018,000 1,866,000 
Dredge operations NA NA NA 15,000 18,000 
Total, all operations NA NA NA 1,083,000 1,884,000 
Av e tons per man-day: 
ill operations except e 8 NA NA NA 6.51 6.10 
Dredge operations NA NA NA 81.79 21.64 
Average, all operations NA NA NA 6.88 6.80 


p Preliminary. NA Not available. 
1 Includes Sullivan County. 
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Table 22.—Truck shipments of Pennsylvania anthracite in 1972, by month, 
and by State of destination 1 
(Thousand short tons) 


% of 

Destination Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total total 
trucked 

Pennsylvania: 

Within region 161 182 210 115 182 69 55 116 124 149 145 126 1,584 89.9 
Outside region. 158 167 176 145 146 117 118 137 129 170 178 162 1,798 45.2 
New York ` 26 37 39 33 31 34 37 48 37 48 48 88 441 11.1 
New Jersey........ 10 11 9 4 7 6 4 4 5 9 9 11 89 2.2 
Delaware 2 1 1 1 (> 1 1 2 1 2 1 2 15 .4 
Maryland 3 3 3 1 2 2 1 1 1 2 2 2 28 .6 
District of Columbia .. (2) S em Ge x (2) Gr 
Other States 1 1 1 (9 o 1 (7 1 4 9 2 1 21 .6 


Total:: 1972 356 403 439 299 318 280 216 304 301 384 380 336 3,966 100.0 
1971 432 377 337 362 334 341 330 391 361 392 408 424 4,487 100.0 


1 Compiled from reports of Pennsylvania Department of Environmental Resources; does not include 


2 Less than 14 unit. 
3 Data may not add to totals shown because of independent rounding. 


Table 23.—Shipments of Pennsylvania anthracite, by destination 1 
(Thousand short tons) 


Destination 1968 1969 1970 1971 1972 
TRUCK SHIPMENTS 


Pennsylvania: 
Within region 2,021 1,918 1,847 1,880 1,584 
Outside region 2,269 2,151 1,979 2,050 1,798 
Nek 8 409 369 418 878 441 
New Jerseũchc LLL c Lll lll ll lll 22.2222 248 247 198 126 89 
Delaeware eee eee eee 26 22 18 17 15 
Maryland. 2i e S. a es eth 188 94 50 29 23 
District of Columbia . 2 2 2 (2) (2) 
Other States... 263 18 17 15 12 21 
Totdlt*.. ucu Saa %⅛¾Ü A 8 5,181 4,821 4,527 4, 487 3, 966 
RAIL SHIPMENTS 
New England States 168 107 102 100 49 
PPP ³⁰˙¹ oA 606 645 455 532 281 
New Jersey... 268 291 173 113 85 
Pennsylvania 846 940 847 819 830 
e E EE 1 (2) 1 1 5 
h Za Tu Daqu Z LS Su Lus O 82 84 19 24 2 
District of Columbia... 9 4 7 8 8 
Virginia... ul l Sie Ee 6 6 
Ohio i cease ³¹ſſ ͤ ⁵ ⁰⁰⁰⁰⁰y pusa Se 88 98 215 151 122 124 
f Eet e 43 70 66 54 
UK ee eee es ioe eos 108 102 93 57 47 
Wen. 8 14 12 8 10 
I).... 8 Ka E" a Su 80 
Minnesota. 13 25 51 1 10 
VOW So so ce Cue ꝗ TT. Eu wee 2c LE 81 
1% ͥ]%ͥ ͤ ⁰⁰⁰ͥ m; v y 42 83 58 70 49 
Other Stats 233 312 408 455 290 
Total United State Lee 2,476 2,792 2,447 2,366 1,891 
CGC%»ͤ;—ẽ-m r ] x t vr EE 308 373 384 411 386 
Other countries 697 853 691 572 374 
Grand total3 8 8,481 4,018 8,522 8,847 2,651 
1 Compiled from reports of Pennsylvania Department of Environmental Resources; does not include 
dredge coal. 


2 Less than 1⁄4 unit. 
! Data may not add to totals shown because of independent rounding. 
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Table 24.—Consumption of Pennsylvania anthracite in the United States, 
by consumer category 
(Thousand short tons) 


Iron and steel 


Residential industry 
Year and ` Colliery Electric Cement ————————————— Other  Unaccounted 
| commercial fuel utilities! plants Coke Sintering uses ¢ for š 
heating ° making an 
pelletizing 2 
1968...... 4,759 56 2,208 181 532 748 1,635 46 
1969 4,209 17 1,849 213 549 623 1,855 de 
1970. ..... 4,042 16 1,897 W 472 464 1,357 a 
1971...... 3, 850 15 1,646 w r 421 839 1,037 Ges 
1972______ 2,960 11 1,584 W 474 288 603 m 


e Estimate. r Revised. W Withheld to avoid disclosing individual company confidential data; in- 
cluded in “Other uses. 

1 Federal Power Commission. 

2 American Iron and Steel Institute, Annual Statistical Report. 

3 Data discontinued after December 1969. 


Table 25.—U.S. exports of anthracite by country and customs district 


1971 1972 
Short Value Short Value 
tons (thousands) tons (thousands) 
COUNTRY 
ATQenting . rE Tennis 4,006 $138 2,721 $68 
Austrália- l u cee cee Se es ZS OQ 8,976 287 1,477 90 
BYRD EES 8,947 827 8,496 287 
Canada. lod c ⁵ A 8 466, 039 6,018 500, 306 6,641 
FFI ³o¹wm x ata 905 288 1 
Coolen ................- 358 19 893 70 
NI, Me 820 14 im e 
France- EE 101,330 1,473 154,918 2,291 
Germany, West. 1... 26,248 440 es EN 
I ³˙¹w¹ww é a 8 278 17 55 1 
C7 ĩ³˙¹m Ai. 8 954 58 55 5 
Italy EECH 229 8 82,463 499 
Jßõ³5ẽ; M] . iiM .. 10, 543 103 ES Se 
Korea, Republic of. 190 2 
oo ³ðVWA ⁰ͤmk nm 4,816 115 6,908 184 
Netherlands 1,469 76 1 
Philippines- - ------------------------------------ 1,042 45 662 29 
Singapore- r EIH aTi ecb eae sss 4,149 120 - e 
PING ² ee ae ecl meu iu 254 19 263 17 
Sweden rec SD SO 8 46 1 9,240 146 
United Kingdomũmdmlldmlmmm „ 22 2 a et 
E TEEN 2,967 97 18,894 845 
Vietnam, South. ß nk ee oe decies 2,718 41 - 8 
ker TEE 88,891 678 10,987 198 
(611,75 nets RPM . ĩͤ PES 832 25 822 19 
Total- X; c uyu oe ee eines 671,024 10,104 143,451 10,922 
CUSTOMS DISTRICT 

Baltimore 54, 410 602 748 37 
FFH. dee Ln Pau 108 ,612 1,725 115,669 1,838 
Cléveland EE E m 17,772 869 
Detroit conoci use s Tu r.c mU S er 1,083 18 5,675 83 
hh 8 618 8 ae E" 
Hilf e RA ee EE 11,077 610 1,091 56 
CCCCC EE 4,316 115 6,908 184 
Los Angelſſe·dſeeesss clc lll LLL lll 2l l lll 135 2 ps. kcu 
III S s s s mE ³ s s s en SaaS 26 1 -- Ges 

E TEE EE me 10 (1) 
New Orleunn sss 8,438 281 8,486 286 
New York City___.___.____..-_-_--..--_.----..-- 1,006 29 1,343 44 
Ü ts ean EE 155 2 4,856 78 
Ogdensburg. 45,265 764 88,216 590 
Pembina-.-- er ee c rur ie ee ae 80 2 695 20 
Philadelphia. s 440,619 5,996 551,987 7,887 
Portland, Oregoů(nnn cl. .2.l.- 229 8 zs E 
San Francisco 55 1 EP p 
Total- uico ulace 671,024 10,104 743,451 10, 922 


1 Less than 1⁄4 unit. 

NOTE: According to the Association of American Railroads, 697,092 short tons of anthracite were ex- 
ported to Europe during 1972 compared with 904,948 short tons during 1971. Of this total 464,680 short tons 
were consigned to West Germany and the Netherlands including exports to the U.S. Armed Forces. This com- 
pares with 748,996 short tons during 1971. 
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Table 26.—Anthracite: 1 
(Thousand short tons) 


Country 2 1970 
Belgium. uu uyu ————Á—— 4,063 
(EE EH 177 
China, People's Republic off 22,000 
EE 10,850 
Germ, ᷑V— JT 11,261 
Ireland- EE r 88 
P! (ZZ 86 1. 145 
Koren. North EE y 8 24,000 
Korea, Republic off 18,662 
A sad EM ceti abu ee e lee eae ke 477 
Netherlands- ene EEN 992 
Porlugdl.- 22 2: 2]: (yd 8 299 
Romania 6- ze «ͤ y yęxꝓ yſſ ¼— r 16 
South Africa, Republic f 1,850 
pri EE 8,095 
USSR- ee Sas som i Z ees Sama D S LA LE 88,558 
United Kingdom. ................. eee eee eee ee 4,061 
United States (Pennsylvaniaoͤ 222. 2 LLL Lll ll. 9,729 
Vietnam, Nortbk aaa d 3,300 
Ttgl cs ũ m..., ²] WU RN Ears ef u as a eee 198,664 
e Estimate. p Preliminary. r Revised. 


1 An unspecified amount of semianthracite is included in figures for some countries. 


World production by country 


198,658 


1972 » 


195,933 


2 In addition to the countries listed, Canada, Colombia, New Zealand and South Vietnam produce anthracite, 
but the level of production is not reported and available information is inadequate to make reliable estimates; 
in Cclombia output may total 100,000 tons annually, while in New Zealand and South Vietnam, output is 


insignificant. 


Cobalt 


By John D. Corrick ! 


Cobalt consumption increased 13% in 
1972 compared with that of 1971; this was 
the first increase in consumption since 
1969, Demand for cobalt at the beginning 
of 1972 was depressed; however, a progres- 
sive improvement in demand occurred dur- 
ing the second half of 1972. Consumer 
stocks, which had reached their lowest 
level in 5 years during 1971, remained at a 
low, but relatively stable, level during 
1972. Government sales of cobalt from the 
strategic stockpile were a significant source 
of supply during 1972 with over 8.6 mil- 
lion pounds sold. 

Legislation and Government Programs. 
—General Services Administration (GSA) 
continued to offer specification-grade and 


subspecification-grade (Calera material) 
cobalt metal in various forms for sale dur- 
ing 1972. Sales were on an unrestricted-bid 
basis except that total sales of specifica- 
tion-grade material were limited to ap- 
proximately 1 million pounds per month 
and 500,000 pounds per bidder per month. 
Government sales of cobalt for the year to- 
taled 8,629,692 pounds, compared with 
901,699 pounds sold in 1971. Of the quan- 
tity sold, 5,015,061 pounds was subspecifi- 
cation Calera cobalt, GSA’s entire Calera 
stock. 

As of December 13, 1972, total U.S. Gov- 
ernment stockpile inventory was 71,499,318 
pounds of cobalt. Of this quantity, 
67,913,260 pounds was stockpile grade. 


Table 1.—Salient cobalt statistics 
(Thousand pounds of contained cobalt) 


1968 1969 1970 

United States: 
Consumption 12,998 15,608 13,367 
Imports for consumption 9,068 12,911 12,417 
Stocks, Dec. 81: Consumer 2,139 2,191 1,890 
Price: Metal, per pound. ................- $1.85 $1.85-$2.20 $2.20 
World: Production, mine 41,968 43,556 52,590 


DOMESTIC PRODUCTION 


1971 1972 
12,500 14,130 
10,912 18,915 

1,411 1,193 


$2 .20-$2 . 45 $2.45 
47,908 51,290 


Domestic production of cobalt-bearing 
pyrite concentrates was discontinued at the 
end of 1971, shutting off the only source 
of domestically mined cobalt. Professional 
Oil and Management Co. (POM Corp.) 
and The Hanna Mining Co. agreed to ex- 
plore and possibly develop the Iron Creek 
copper-cobalt prospect located in the Salm- 
on-Blackbird mining district of Idaho. The 
prospect was owned by POM's subsidiary, 
Sachem Prospects Corp.2 At yearend, the 
company had driven 615 feet of under- 
ground openings, built 500 feet of bull- 
dozer roads, and taken approximately 1,000 
feet of core samples. 

American Metals Climax Inc. (AMAX), 
through a new division, AMAX Nickel, 


continued rehabilitation of its Port Nickel, 
La., refinery. Late in 1972 the company ac- 
quired additional acreage which doubled 
the amount previously owned and in- 
creased river frontage from 1,800 to 3,600 
feet 3 Tentatively the refinery will begin 
processing material from the Botswana Ba- 
mangwato Concessions nickel-copper proj- 
ect in 1974. In addition to nickel, the re- 
finery will produce cobalt from other feed 
materials acquired by AMAX. 


1 Physical scientist, Division of Ferrous Metals. 
2 Mining Journal. Copper-Cobalt Project in the 
poea States. V. 178, No. 7129, Apr. 7, 1972, p. 


E 
3 Skillings’ Mining Review. AMAX Buys More 


Port Nickel, La., Property. V. 61, No. 47, Nov. 
11, 1972, p. 10. 
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CONSUMPTION AND USES 


Consumption of cobalt in the United 
States in 1972 was 13% above that in 1971 
and reversed a declining trend that began 
in 1970. Increased consumption could be 
related to improved economic activity 
around the world, particularly the demand 
for cobalt in superalloys and magnetic al- 
loys. Major uses of cobalt in 1972, as 
shown in table 4, were in magnetic alloys, 
superalloys, salts and driers, and cutting 
and wear-resistant materials. Data reported 
by consumers showed that of the cobalt 
consumed in the United States during 
1972, 74% was as metal, 19% was as salts 
and driers, 5% was as oxide, and 1% was 
as purchased scrap. Total U.S. cobalt con- 
sumption was 14.1 million pounds in 1972. 

Officials of Varian Associates announced 
commercial production of samarium-cobalt 
magnets through the use of powder metal- 
lurgy techniques. The magnets were to be 
produced in the form of Tings, rods, bars, 
rectangles, and sections for use in micro- 
wave tubes, electric watches, motors and 
generators, solid state devices, and instru- 
ments. Researchers at Varian investigated 
other rare-earth cobalt alloys which 
showed even greater promise than samar- 
ium-cobalt. Among those alloys tested were 


praseodymium-cobalt and | misch-metal 
cobalt.4 

Numerous new cobalt alloys were intro- 
duced in 1972. E. I. du Pont de Nemours 
& Co. Inc. introduced a novel group of 
patented, high-temperature cobalt-based al- 
loys with superior wear and friction 
resistance. These intermetallic materials 
were designed for high-temperature appli- 
cations where lubrication was a problem. 
The alloys were composed of cobalt, mo- 
lybdenum, and silicon and were available 
in powder form for plasma spray applica- 
tions and hard surfacing, and as irregu- 
larly shaped powders for powder metal- 
lurgy usage. The Huntington Alloy 
Products Division of the International 
Nickel Co. (INCO) introduced a new 
nickel-based heat- resisting alloy containing 
12.5% cobalt and designated Inconel 617.6 
The alloy was developed for use in gas 
turbines exposed to high temperatures and 
was reported to have excellent resistance to 
oxidation and carburization at 1,095 C. 


* American Metal Market. High Energy Mag- 
nets Set. V. 79, No. 100, May 26, 1972, p. 9. 

5 American Metal Market. Wear-Resistant Co- 
balt Alloys for Lubrication on Market. V. 79, 
No. 233, ec. 6, 1972, P. 17. 

6 American Metal Market. Variety of Lab De- 
velopments Listed for Cobalt Materials. V. 79, 
No. 138, July 27, 1972, p. 12. 


Table 2.—Cobalt materials consumed by refiners or processors in the United States 
(Thousand pounds of contained cobalt) 


1972 


1968 1969 1970 1971 
1,184 ` 516 274 856 838 
1,831 2,819 2,689 2,899 8,063 
14 25 82 18 16 
11 1 9 9 16 


1 Total consumption is not shown because some metal and hydrate originated from alloy and concentrate, 


and a total would involve duplication. 


Table 3.—Cobalt products 1 produced and shipped by refiners and processors 
in the United States 


(Thousand pounds) 
1971 1972 
Production Shipments Production Shipments 
Gross Cobalt Gross Cobait Gross Cobait Gross Cobalt 
weight content weight content weight content weight content 
Oxide 718 489 771 519 651 459 824 581 
Hvdrate 523 822 483 296 880 518 788 487 
Salts 24242. 6,306 1,681 6,240 1,679 5,354 1,836 5,882 1,861 
Driers. ......... 8,335 728 8,680 769 9,628 884 9,771 
Total..... 15,877 8,220 16,074 8,263 16,458 3,142 16,765 8,272 


1 Figures on metal withheld to avoid disclosing individual company confidential data. 
* Combined to avoid disclosing individual company confidential data. 


COBALT 42] 
Table 4.—Cobalt consumed in the United States, by end use 
(Thousand pounds of contained cobalt) 
Use 1972 
Steel: 
C..!!! ] ⅛Aꝛ ⅛ð ͥ k 3 
Stainless and heat-resisting..................------------ eee eee 89 
Set eg C6V(I wi 
nim TE y 
recie EH w 
Weg 861 
Cast h SEENEN w 
Su |o eshte EN C SI ĩðâik!ͤͥͥĩ ] ͤ / ⁰ddd y y 8,012 
o erra ay steels and superalloys): 

d wear-resistant materials)... 1,278 
Welding nd alloy hard-facing rods end Aff ³ĩðVſ y 199 
M ↄ ˙⁰.iA ..: seer acne Mee E LE 8,441 
Nonferrous alloy8. ... 0...20 d d 651 
Other alleguerte EE ie A ⁊ð ĩ u; 8 676 
Mill products made from metal powdenrn nn: w 

Chemical and ceramic uses: 
Laf ol 165 
Catalyagta ERE PC EE 702 
Ground coat [Tt EE EE 144 
cm decoloriget EE n 
usce s aod EE 315 
T1 ͤ²⁰’ʃͤ³·wi "X——À————— —— (€ 8 1.489 
Salts and des: Lacquers, varnishes, paints, ink, pigments, enamels, glazes, feed, electroplating, etc. * 2,691 
Grand total... l. l T ꝰ ] ẽn. ee ee ökòk 8 14. 180 


W 3 to avoid disclosing individual company confidential data; included in Miscel- 


pecifi 
! Includes cemented and sintered carbides and cast carbide dies or parts. 


Table 5.—Cobalt consumed in the United States, by form 
(Thousand pounds of contained cobalt) 


Form 1968 1969 1970 1971 1972 
C76: ß 10, 456 12,057 10,056 9,006 10,509 
Elei 578 646 626 625 788 
Purchased scrap.......-..---....-------------- 143 82 69 126 197 
Salts and driertr sss 1,826 2,577 2,616 2,744 2,691 

/ ³¹1.˙iꝛͥ¹b 12,998 15, 608 18 ,867 12, 500 14. 130 
PRICES 


The producer price for cobalt metal in 
the form of granules (shot) or broken 
cathodes in 55l-pound (250-kilogram) 
drums remained at $2.45 per pound, f.o.b. 
New York or Chicago, throughout the 
year. 

Sales of cobalt metal by the Government 


on a “sealed-bid” basis ranged in price 
from $2.15 to $2.41 per pound for specifi- 
cation-grade material and from $1.92 to 
$2.15 per pound for subspecification-grade 
material. All prices were Lob, carriers 
conveyance at Government storage loca- 
tions. 


FOREIGN TRADE 


Exports of unwrought cobalt metal and 
alloys and of waste and scrap totaled 
2,148,261 pounds, gross weight, having a 
value of $3,168,899, and went to 17 coun- 
tries. Japan and West Germany received 
the greater part, 1,164,710 pounds 
($1,358,131) and 550,933 pounds 


($1,115,547), respectively. Exports of 
wrought cobalt metal and alloys, 448,844 
pounds, gross weight, having a value of 
$1,836,158, went to 19 countries. The im- 
ports of cobalt salts and compounds given 
in table 7 came principally from France 
and the United Kingdom. 
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Table 6.—U.S. imports for consumption of cobalt metal and oxide, by country 
(Thousand pounds and thousand dollars) 


Metal Oxide 
Country 1971 1972 1971 1972 
Gross Value Gross Value Gross Value Gross Value 
weight weight weight weight 
Belgium-Luxembourg... 12,499 * 5,973 8,944 8,242 726 1,425 878 1,918 
Canada 909 1,988 683 , 540 ES a 221 842 
Finland............... 1,208 ,696 1,299 ,189 hes = i Z= 
V 126 180 500 1,035 Je 35 s 
Germany, West 4 12 25 Sa SS O) 
ff ee Sa 45 118 Se ie d ud 
Netherlands 42 76 67 < KE = M 
OrWay.....--------.- 800 1,758 915 2,088 ini E E 
United Kingdom 223 212 18 142 (1) 1 Q) (1) 
E EE SON 4,572 t 9,546 5,0 11,602 iu 2 35 74 
Zambia. ba ES 1,071 2,607 ie Se = es 
Total 10,381 22,877 13,082 80,650 726 1,426 1,184 2,380 
r Revised. 
1 Less than Le unit. 
Table 7.—U.S. imports for consumption of cobalt, by class 
(Thousand pounds and thousand dollars) 
Metal Oxide Salts and compounds Total 
Year Gross Value Gross Value Gross Value Gross Cobalt 
weight weight weight weight content - 
1970.......... 11,878 26,020 710 1,894 157 92 12,740 12,417 
T 10,881 222,877 726 1,426 40 27 11,147 10,912 
1918. 2L ese 18,082 80,650 1,184 2,830 82 44 14,298 18,916 
e Estimate * Revised. 


WORLD REVIEW 


Cobalt produced in the free world in 
1972 was sufficient to meet demand. Zaire 
led all countries in mine production of co- 
balt and accounted for 56% of the total 
world output. Nevertheless, cobalt metal 
production decreased in Zaire, Zambia, 
Canada, West Germany, and Finland in 
1972 compared with that of 1971. Reasons 
for decreased production were varied and 
ranged from Zaire's reducing production in 
order to bring the supply-demand relation- 
ship into better balance to West Ger- 
many's difficulties in securing adequate 
supplies of raw materials. 

Australia.—Construction work began in 
1972 on the Freeport Minerals Co. Green- 
vale nickel-cobalt project in Queensland, 
Australia. The Greenvale project was a 
50-50 joint venture between Metals Explo- 
ration N.L. and Freeport Minerals Co. 
Freeport, which held a 22% equity interest 
in Metals Exploration, holds a total inter- 
est of approximately 61% in the project. 
The Ralph M. Parsons Co. of the United 
States was contracted to design and con- 
struct processing facilities at Townsville, 


Australia, to treat the Greenvale laterite 
ore. The plant will treat annually approxi- 
mately 2.3 million tons of dry ore and 
produce about 46 million pounds of nickel 
and 2.75 million pounds of cobalt in the 
form of nickel-cobalt sulfide. A group of 
five Japanese companies reportedly will 
purchase all of the nickel-cobalt sulfide 
produced for the life of the mine, Produc- 
tion was scheduled for 1974. 

Canada.—Mine production of cobalt de- 
creased in 1972 by 4% compared with that 
of 1971. INCO's deliveries of cobalt were 
2,210,000 pounds in 1972, compared with 
1,980,000 pounds in 1971 and 1,870,000 
pounds in 1970. Cobalt production at the 
Falconbridge Nickel Mines Ltd. refinery in 
Kristiansand, Norway, was halted when a 
fire in May killed three workers and seri- 
ously damaged the refinery. Inventories of 
refined cobalt were exhausted early in 
1972. Reportedly, Falconbridge's new refin- 
ery in Norway was to begin producing 
cobalt in March 1973. A newly formed 
European subsidiary of Falconbridge, Fal- 
conbridge Europe S.A. took over the 
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Table 8.—Cobalt: World production by country 
(Short tons) 
Mine output, cobalt content ! Metal 3 
Country — U— — — 

1970 1971 1972 v 1970 1971 1972 v 
Australia. 517 343 e815 -— os oe 
Canada 2,281 2,162 2,076 1,419 1,204 e 1,080 
( ˙·wr.r. mt O eee sees 1,700 1,700 1,700 ant o^ um 

Finland e... 1,400 1,400 1,400 1,111 1,020 88 
FKráance* . 886 Sie -— ES z 335 635 e 660 
Germany, West: .. c. ll ll... l. A a2 T 911 662 504 
Mors 8 666 1,078 1.261 Sa — — ae 
) NA NA NA 5 862 5 958 se 1, 000 
WS Sit cer 1,700 1,750 1,800 1,700 1,750 1,800 
United Staten... w w 162 154 ze 
EE ˙ A S su z 15,386 18,228 14, 330 14,742 16,003 14,877 
Zam essem . . .......-- 2,645 2,298 2,268 2,262 2,292 e 2,090 
ll! r 26,295 28,954 25,645 728,504 24,678 22,946 
e Estimate. P Preliminary. r Revised. NA Not available. W Withheld to avoid disclosing 


individual company confidential data. 


! In addition to the countries listed, Bulgaria, Cyprus, East Germany, New Caledonia, Norway, Poland, Spain 
and Sweden are known to produce ores (copper, nickel, and/or pyrite) that contain recoverable quantities of 
cobalt, but available information is inadequate to make reliable estimates of output levels. Other nations may 
also produce cobalt as a byproduct component of ores and concentrates of other metals. 

2 The United Kingdom recovers cobalt metal from intermediate vara! Zeie products imported from 

a 


Canada, but data on output is inseparable from the total re 

presu rted from Cuba but data are inadequate to estimate output. 
lgium and Japan, which import substantial quantities of crude materials contain 

corded output in recent years, but may be producin 


mably recovers cobalt from materials im 


rted by Can producers. Czechoslovakia 
cobalt, have not re- 


metal and/or cobalt compounds. Poland apparently 


processes cobalt-bearing copper ores but no data on cobalt recovery are available. 
š Actual mine output not reported. Data presented for mine output are total cobalt content of all products, 
including nickel oxide sinter E to United Kingdom and nickel-copper matte shipped to Norway for 


further proceosing, Data presente 
recorde 


for metal content are total cobalt content of all products less cobalt output 
for Norway, thus the metal data include cobalt content of oxides and other compounds that are not 


reduced to metal as well as total metal actually recovered in Canada and the United Kingdom. 


4 Domestic mine output, if any, is negligible. 


5 Produced entirely from nicke 
abroad. 


-copper matte imported from Canada; domestic mine output is recovered 


s Insufficient data are available to permit separate estimates of mine and metal production. 


7 Metal figures given are content of matte. 


sale of cobalt and nickel in Belgium, the 
Netherlands, and Spain from Brandeis 
Goldschmidt in 1972. Falconbridge contin- 
ued to make progress on the construction 
of the Becancour, Quebec, refinery com- 
plex. When completed in 1975, the refinery 
will produce 500,000 pounds per year of 
high-purity cobalt salts. Sherritt Gordon 
Mines Ltd. reportedly had a refinery out- 
put of cobalt in 1972 of 809,000 pounds 
compared with 561,000 pounds in 1971. 
Sales of cobalt for the 2 years were 713,000 
and 679,000 pounds, respectively. Officials 
of Sherritt Gordon reported the sucessful 
completion of tests at its Fort Saskatche- 
wan demonstration plant on laterite ore 
from Gag Island, Indonesia for P. T. Pa- 
cific Nickel Indonesia in 1972. A detailed 
feasibility study on mining and processing 
facilities to produce over 100 million 
pounds of nickel and approximately 4 mil- 
lion pounds of cobalt per year was to be 
completed in the fourth quarter of 1972. 
Officials of Dickerson Mines of Canada re- 
ported the shutdown of its cobalt refining 
operation in February 1972. The refinery 


reportedly had problems obtaining raw 
materials during its 10 years of operation. 
The company’s inventory of cobalt, silver, 
gold, and copper at the refinery was liqui- 
dated early in 1971. 

Finland.—Officials of Outokumpu Oy re- 
ported continued progress on the develop- 
ment of the Vuonos mine. Concentration 
of nickel ore from the Vuonos mine began 
in late 1971. When in full operation the 
mine will produce 72,000 tons per year of 
cobalt-rich iron pyrites. Cobalt metal pro- 
duction was 885 tons in 1972, compared 
with 1,020 tons in 1971. 

India.—Recent discoveries of nickel-co- 
balt ore bodies in the State of Orissa 
prompted the National Metallurgical Labo- 
ratory at Jamshedpur to develop a suitable 
process for treating serpentinous and later- 
itic nickeliferous ores. The process involved 
a roast-reduction step followed by ammon- 
iacal leaching. Commercial feasibility of 
the developed process would require a 
nickel recovery of 60% from an ore con- 
taining over 0.41% nickel. The Sukinda 
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nickel deposit in Orissa was estimated to 
contain 14 million tons of nickel laterite 
ore grading 0.8 to 1.4% nickel. 

Indonesia.—P. T. Pacific Nickel Indone- 
sia received a favorable report from tests 
performed at Sherritt Gordon's Fort Sas- 
katchewan plant on laterite ore from Gag 
Island. Detailed feasibility studies on min- 
ing and processing facilities were to be 
completed in late 1972 by Sherritt Gordon 
for P. T. Pacific, in which Sherritt had a 
10% interest. 


Officials of INCO reported signing par- 
ticipation and sales agreements with six 
Japanese firms covering its nickel project 
on the Indonesian island of Sulawesi. 
INCO's subsidiary, P. T. International 
Nickel Indonesia, was to control 60% with 
the remaining 40% divided evenly between 
Japanese firms and Indonesians. Initial 
production capacity was rated at over 
15,000 tons of nickel plus cobalt per year 
in the form of a 75% nickel matte. 


Philippines.—Despite devastating floods 
which took a heavy toll of life and prop- 
erty in the Philippines in 1972, work prog- 
ressed satisfactorily on construction of 
Marinduque Mining and Industrial Corp.'s 
nickel refinery on Nonoc Island. Bechtel 
Corp. and Bechtel Overseas Corp. were 
providing engineering, procurement, and 
construction management services for the 
project. When completed in July 1974, the 
project will produce 3.3 million pounds of 
cobalt per year in the form of mixed sul- 
fides along with nickel briquets and pow- 
der. Overseas Private Investment Corp. 
pledged to guarantee $17 million in U.S. 
loans for the $232.5 million project. The 
value of U.S. equipment and services for 
the project was estimated at over $60 mil- 
lion. By mid-1972, Marinduque had placed 
a $1.9 million order with Sumitomo Ship- 
building and Machinery Co. for eight elec- 
trostatic  precipitators and four dust 
collectors. Sumitomo was licensed by Joy 
Manufacturing Co. of the United States to 
build Joy-designed dust collectors for Asian 
markets. Delivery of equipment was slated 
for spring 1973. At yearend, officials of 
Marinduque announced a $3 million sale 
of stock, thereby completing its $8 million 
equity share of the $232.5 million project. 
Sherritt Gordon was to buy $6.8 million of 
Marinduque stock, an increase of $1.8 mil- 
lion over the original amount Sherritt 


agreed to buy. 
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Sumitomo Metal Mining Co., Ltd., Nip- 
pon Mining Co., Ltd., Pacific Metals Co., 
and Nissho-Iwai Co. of Japan continued 
negotiating with Soriano Co. of the Philip- 
pines for development of nickel-cobalt de- 
posits on Palawan Island. The ore was of- 
fered the consortium by Rio Tuba Nickel 
Mining Corp. of the Philippines. The Jap- 
anese were requested to finance 80% of 
the project's cost. If negotiations succeed, 
it was estimated that 1 million tons of ore 
per year would be mined beginning about 
1976. 


Uganda.—Reduced mine production by 
Kilembe Copper Cobalt Ltd. in 1972 could 
be traced to labor unrest resulting from 
expulsion of technicians by the Govern- 
ment and uncertain copper markets. Kil- 
embe reportedly was “down to the bone” 
staff-wise. The company requested the 
Ugandan Government to grant tax reliefs, 
which if not granted would decrease explo- 
ration work and thereby reduce reserves. 
Probable ore reserves did decrease by 
about 1.1 million tons in 1971 with little 
additional probable ore outlined. A cobalt 
bearing pyrite concentrate was produced 
and stockpiled at the mine during 1972. 

Zaire.—La Générale des Carrières et 
Mines du Zaire (GECAMINES), the state 
holding company for all extractive metal- 
lurgy activities in Zaire, through its oper- 
ating company La Générale Congolaise des 
Minerais (GÉCOMIN) was again the lead- 
ing world producer of cobalt, accounting 
for 56% of the total world mine output. 
Cobalt production came from the Province 
of Shaba, formerly known as Kinshasa. 
Principal producing mines were the west- 
ern group, comprised of the underground 
Kamoto and the open pits of Kamoto, Mu- 
sonoi, and Ruwe; and the central group, 
comprised of the underground Kambove 
and the open pits of Sesa and Kakanda. 
The Luilu refinery treated ore from the 
western group of mines, while the Shituru 
plant treated ore from the central group 
of mines. A new mill at the Musonoi mine 
began trial operations in mid-July and be- 
came operational in October. 

As a result of depressed world cobalt 
markets in 1971, about 3,500 tons of cobalt 
had been stockpiled by yearend 1971. New 
ore reserves in Shaba were reported by of- 
ficials of GECAMINES as 32.4 million tons 
containing 190,948 tons of recoverable co- 
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balt and 852,212 tons of recoverable cop- 
per. 

Japanese interests and the Government 
of Zaire were negotiating for the construc- 
tion of approximately 550 miles of rail 
line to fill gaps in the present rail system 
and provide an unbroken line from Shaba 
to the Atlantic Ocean, a distance of 1,240 
miles. Ore shipments in Zaire presently 
must travel a complicated route of jungle 
river boats and primitive rail lines, taking 
from 30 to 40 days to reach the Atlantic 
coast. The new rail lines would cut ship- 
ping time to approximately 3 days. De- 
creased shipping time reportedly would 
allow the quantity of exported ore to be 
increased from 500,000 tons per year to 
about 800,000 tons per year by 1980. 

Société Miniére de Tenke-Fungurume, in 
which Standard Oil Co. (Indiana) held a 
28% interest, completed 220 test boreholes 
representing 25,126 meters of diamond 
drilling in the Tenke-Fungurume district 
of Zaire. Assays on material from 168 of 
these holes delineated probable and indi- 
cated ore reserves of 20 million tons grad- 
ing 6.2% copper and 0.4% cobalt. Inferred 
reserves were estimated at 14.8 million 
tons. 

Zambia.—Nchanga Consolidated Copper 
Mines Ltd. (NCCM) began installation of 
commercial-scale carbon columns at its Ro- 
kana cobalt plant in 1972. The company 
was prompted to install the columns after 
successfully operating pilot-sized columns 
for 2 years. The pilot columns were capable 
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of removing up to 80% of the contained 
sulfur with a resulting increase in capacity 
of 2%. 

Roan Consolidated Mines Ltd. (RCM) 
planned on doubling output of its Cham- 
bishi mine by initiating underground oper- 
ations. RCM awarded a $40 million con- 
tract to the British firm of Balfour Bealty 
and Co. to conduct the necessary civil and 
mechanical engineering and construction 
work at Chambishi. The contract will in- 
volve extensions to metallurgical buildings, 
installation of ore crushing and flotation 
equipment, head frame and hoisting 
equipment, rail extensions, and construc- 
tion of permanent living quarters for 
workers. 

Zambia’s two mining companies, NCCM 
and RCM, approved capital expenditures 
of $663 million during 1972-76 for main- 
taining and expanding current production 
of copper and cobalt. These expenditures 
fall under Zambia’s second 5-year national 
development plan. At yearend, Zambia was 
successful in lining up loans from foreign 
countries to cover part of the expenditures. 
The Government, acting through the 
state-run Mining and Industrial Develop- 
ment Corp., was setting up a new central 
committee to supervise the nationalization 
of the copper-cobalt industry. The stated 
objectives of centralization were to achieve 
the optimum rate of nationalization, to ra- 
tionalize training activities, and to develop 
industry manpower plans. 


TECHNOLOGY 


Bureau of Mines scientists reported the 
use of a cobalt-molybdate catalyst to re- 
move over 90% of the nitrogen and sulfur 
compounds from shale oil. The catalyst was 
used in the initial hydrogenation step of a 
process to convert oil shale to gasoline 
having an octane rating of 89. The re- 
searchers found that a pressure of 200 
pounds per square inch and a temperature 
of 900°F were preferred if optimum 
amounts of gasoline were to be produced. 

Interest was maintained during the year 
on the development of high-strength mag- 
nets formed by alloying cobalt with var- 
ious rare-earth metals. Scientists from Gen- 
eral Electric Co. successfully increased the 
maximum energy product of the company's 
rare earth-cobalt permanent magnets by 


10% to 25 million gauss-oersteds.? Bureau 
of Mines' scientists continued their investi- 
gations into the properties of praseodym- 
ium-cobalt magnets during 1972. Research- 
ers at Tohoku University in Japan 
demonstrated that ductile permanent mag- 
nets composed of iron, chromium, cobalt, 
and molybdenum exhibited a maximum 
energy product of 5 million gauss-oersteds 
after appropriate heat treatment. The dis- 
covery was significant in that the lower 
cost ductile alloy's energy product was ex- 
ceeded only by that of the more expensive 
cobalt-platinum magnets.$ 

General Magnaplate Corp. of Linden, 
N.J., announced the development of a 


T Work cited in footnote 6. 
3 Work cited in footnote 6. 
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coating process whereby nickel and cobalt 
metals were electroplated to the surfaces of 
powdered metal parts. The new technique 
reportedly gave gears a tough, nonporous 
surface with permanent lubricity and abra- 
sion and corrosion resistance under severe 
temperature, atmospheric, and load condi- 
tions.® 

The State University of New York re- 
ported development of an antithrombo- 
genic cobalt-chromium alloy. The alloy, in 
the form of tubes and valves, was tested as 
cardiovascular implants in dogs. Because of 
the alloy’s resistance to corrosion in biolog- 
ical fluids, it was reported to have great 
potential in cardiovascular prostheses. 10 

Numerous technological innovations were 
reported in the formation of cobalt alloys 
in 1972. General Electric Co. was granted a 
U.S. patent covering a high-temperature, 
oxidation- and corrosion-resisting cobalt- 
based alloy having improved strength and 
ductility. The new alloy (FSX-430) was 
claimed to have greater high-temperature 
ductility, creep-rupture strength, and oxi- 
dation resistance while maintaining the 
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high-temperature tensile strength and hot 
corrosion resistance of its predecessors. 11 
INCO developed a cast heat-resistant nick- 
el-base alloy (IN-643) containing 12% co- 
balt for use over extended periods under 
high stress and at temperatures up to 
1,150?C. 

A large number of patents were issued 
both in the United States and abroad, 
ranging from extractive metallurgy 
through smelting technology to the forma- 
tion of new cobalt alloys. Technical papers 
were presented on unalloyed and alloyed 
cobalt systems, heat-resisting alloys, mag- 
netic materials, tool and wear-resisting ma- 
terials, cast irons and alloy systems, films 
and coatings, nonmetallic uses of cobalt, 
and analytical techniques.12 


9 American Metal Market. Nickel-Cobalt Plating 
Is Key to Improved P/M Components. V. 79, 
No. 170, Sept. 18, 1972, p. 37. 

10 Work cited in footnote 6. 

11 Work cited in footnote 6. 

12 Cobalt—Quarterly Publication on Cobalt and 
Its Uses. (Cobalt Information Center, Battelle 
Mem. Inst., Columbus, Ohio). Nos. 54-57, 
March-December 1972. 


Coke and Coal Chemicals 


By Eugene T. Sheridan 1 


Production of coal coke in the United 
States in 1972 was about 5% greater than 
in 1971. The increased output was attrib- 
uted partially to the fact that coke plants 
operated continuously throughout the year 
whereas, in 1971, operations were curtailed 
by labor strikes in both the steel and bitu- 
minous coal industries. Part of the increase 
was the result of greater demand for coke 
by blast furnaces, which increased their 
output of pig iron and ferroalloys in 1972 
by nearly 10%. 

Production, which averaged 5.0 million 
tons per month, remained relatively stable 
throughout the year. The average output 
per day for all plants ranged from a low 
of 155,000 tons in January to a high of 
172,000 tons in April, with daily output 
for the year averaging 165,000 tons. 


Demand for coke exceeded production 
during most of the year and producers 
month-end stocks of oven coke were 16% 
lower at the end of the year than when 
the year began. Stocks on hand at oven- 
coke plants at the end of 1972 were equiv- 
alent to 18 days' production at the Decem- 
ber rate of output. 


Blast furnaces continued to use the bulk 
of the Nation's coke production, receiving 
9295 of the 61.1 million tons of coke dis- 
tributed by producers. However, consump- 
tion of coke per ton of hot metal pro- 
duced at blast furnaces decreased, because 
of a significant increase in the quantities 
of fuel oil, tar, and pitch used as supple- 
mental fuels in blast furnaces. 


Breeze production increased 5%, mainly 
because more coal was carbonized. Breeze 
is unsuitable for most metallurgical appli- 
cations because of its small size and high 
ash content, the larger part of the breeze 
production is used by producers for sinter- 
ing iron ores and other industrial pur- 
poses. However, 50% of the 1972 output 
was sold, mainly for use as a reductant in 


electric furnaces that smelt phosphate rock 
to produce elemental phosphorus. Sales of 
breeze in 1972 were 13% greater than in 
1971. 

Coal costs increased substantially in 
1972. The average delivered value of cok- 
ing coals carbonized at oven-coke plants 
increased $1.73 per ton, while the value of 
coking coals carbonized at beehive plants 
increased $1.31 per ton. Price increases 
were reported by plants in all States ex- 
cept Minnesota and Wisconsin; the largest 
increases were noted for the coals received 
by plants in Kentucky, Missouri, Tennes- 
ee, and Texas. 

Production of coke-oven gas increased 
6% because of a higher yield and because 
more coal was carbonized. Output of am- 
monia, crude tar, and crude light oil in- 
creased also, for the same reasons. 

Coke prices increased again during 1972. 
The average value of $40.70 per ton re- 
ceived by producers for all grades of oven 
coke and $22.04 per ton for all grades of 
beehive coke represented respective price 
increases of 9% and 3%. The average 
value of blast-furnace coke remained at 
about the level of 1971. The unit value of 
foundry and other industrial coke, how- 
ever, increased 7% and 24%, respectively. 

Foreign trade in coke was relatively 
small; exports amounted to only about 2% 
of the production. The bulk of the coke 


exported was shipped to Canada, West 
Germany, Mexico, the Netherlands, and 


Spain. Exports declined 18% from the 1971 
level. 

The total value of all coals carbonized 
was $1,374 million, and the total value of 
all products of carbonization was $2,375 
million. The combined value of coke and 
breeze, the principal products, accounted 
for 88% of the total value of all products. 


1 Supervisory mineral specialist, Division of Fos- 
sil Fuels- Mineral Supply. 
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Table 1.—Salient coke statistics 
1968 1969 1970 1971 1972 
United States: | 
Production: 
Oven coke. . . thousand short tons 62,878 64,047 65,654 56,664 59,863 
Beehive S do- 775 710 871 772 654 
/B e Tei do.... 63,653 64,751 66,525 57,436 60,507 
poor do- 792 1.629 2,478 1,509 1,282 
Import do 173 158 174 185 
Producers’ stocks, Dec. 31........ do.... 5,985 8,120 4,118 8,510 2,941 
Consumption, apparent Geer do- 62,438 66,166 63,207 56,689 60,029 
Value of coal-chemical materials used o 
C thousands. . $281,250 $288,963 $298,464 $260,171 $295 ,656 
Value of coke and breeze used or sold 
thousands.. 1,187,402 1,402,716 1,899,116 1,848,781 2,080,072 
Total value of all products used or sold 1 
thousands.. 1,468,651 1,691,679 2,192,580 2,108,958 2,375,728 
World production: 
Hard eoke thousand short tons.. 348,112 870,205 886,308 872,979 874,593 
Gashouse and low-temperature coke 
thousand short tons 81,293 80,738 28,415 24,688 22,927 


1 Data may not add to totals shown because of independent rounding. 


COKE AND BREEZE 


DOMESTIC PRODUCTION 


Recovering from the effects of labor 
strikes that curtailed production during 
the latter part of 1971, production assumed 
more normal levels during 1972 and out- 
put for the year was 5% greater than in 
1971. Monthly production varied between 
4.7 million and 5.8 million tons, with the 
largest output recorded in May. Daily out- 
put for the year averaged 165,000 tons, up 
5% from the 157,000 tons per day recorded 
during 1971. These data are shown in 
table 5. 

Ninety-one percent of the oven coke in 
1972 was produced at furnace plants. 
These are plants that are owned by, or fi- 
nancially affiliated with, iron and steel com- 
panies and are operated mainly to pro- 
duce coke for use in their blast furnaces. 
The remaining oven coke was produced by 
merchant plants, which is the segment of 
the industry that produces various grades 
of coke for sale on the open market. 
There were 48 furnace plants and 14 mer- 
chant plants in operation throughout the 
year. Current annual and monthly outputs 
of these plants are shown in tables 6 and 7. 


Coke was produced in 18 States in 1972. 
The relative amounts of coke produced in 
the various States have changed little in 
the past decade, except that Connecticut 
and Massachusetts have ceased to be pro- 
ducing States and production was discon- 


tinued in New Jersey in 1971. Because 
coke is used principally for blast furnace 
fuel, the coke industry is concentrated in 
the major steel-producing areas of the 
Eastern. and North Central States. The 
bulk of the 1972 coke output was pro- 
duced in 14 States east of the Mississippi 
River. About 4 million tons, 7% of the 
total, was produced in States west of the 
Mississippi River. 

Pennsylvania, the largest producer, ac- 
counted for 27% of the output and was 
followed by Indiana, Ohio, Alabama, and 
Michigan, in the order named. The com- 
bined output of these five States was 
nearly three-fourths of the national total. 
These data are shown in table 8. 


An average of 1,476 pounds of coke was 
produced for each ton of coal carbonized 
in the United States in 1972. The 1972 
yield of coke from coal, which averaged 
68.96% has remained fairly constant dur- 
ing the past decade. 

Breeze is the term applied to the small 
sizes of coke that result from screening. Al- 
though there is no designated size, breeze 
refers generally to coke that passes through 
a -inch screen. Coke producers currently 
consume 53% of the breeze produced, 
principally as a fuel in agglomerating 
plants. The remainder is sold, mainly for 
use as a fuel for smelting phosphate rock 
to produce elemental phosphorus. The 
amount of breeze sold has increased signif- 
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icantly in recent years and in 1972, nearly, 
50% of the quantity produced was sold. 


The breeze yield varies according to op- 
erating practices and the quality of the 
coals carbonized. The lowest yield, 3.4%, 
was recorded for Pennsylvania, while the 
yield for Indiana averaged 6.5%. The na- 
tional average yield of 4.9% in 1972 has 
not varied significantly during the past 
decade. 

An average of 98.4 pounds of breeze was 
produced for each ton of coal carbonized 
at oven-coke plants in 1972. Breeze yields 
of beehive-coke plants were substantially 
higher than those of oven plants, but bee- 
hive breeze production was negligible be- 
cause only a few plants had recovery facil- 
ities. 

Production and disposal of breeze, by 
State, in 1972 are shown in table 9. Table 
10 shows the quantities consumed by pro- 
ducers for various uses and the quantities 
sold during the past 5 years. 


CONSUMPTION AND SALES 


Consumption of coke in the United 
States in 1972 totaled 60 million tons. This 
quantity (domestic production plus im- 
ports, minus exports and changes in 
stocks) was about 3 million tons more 
than that consumed in 1971 and the in- 
crease was attributed principally to greater 
demand for blast-furnace coke, caused by a 
8-million-ton increase in blast-furnace pig 
iron and ferroalloy production. Apparent 
consumption of coke in the United States 
in 1972, including a breakdown for that 
used in iron furnaces and for all other 
purposes, is shown in table 11. 


The decline in blast-furnace coke con- 
sumption rates between 1968 and 1972 is 
shown in table 12. Except for slight in- 
creases in 1965 and 1970, the coke rate has 
declined each year during the past decade. 
The amount of coke required to produce 1 
ton of pig iron and ferroalloys in blast 
furnaces in 1972 was only 1,222 pounds, 
compared with 1,851 pounds in 1963. The 
net effect of this 10% reduction in coke 
consumption rates over the 10-year period 
can best be emphasized by noting that if 
the 1972 output of 89.4 million tons of 
blast-furnace pig iron and ferroalloys had 
been produced in blast furnaces operating 
at the 1963 rate, total blast-furnace coke 
requirements for the year would have been 
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60 million tons, rather than the 55 million 
tons actually consumed. 

Although a variety of operating practices 
affect blast-furnace coke rates, the pro- 
nounced reduction in the 1972 coke rate 
resulted mainly from a 67% increase in 
the quantities of fuel oil, tar, and pitch 
consumed over those used in 1971. The 
289 million gallons of fuel oil and 64 mil- 
lion gallons of tar and pitch used as sup- 
plemental fuels in blast furnaces in 1972 
were equivalent in calorific value to that 
contained in about 2 million tons of coke. 

Tables 13 and 14 show the quantities of 
coke used and sold in each State in 1972. 
A total of 61 million tons of oven and 
beehive coke was sold. and used for all 
purposes, of which about 90% was oven 
coke supplied by furnace plants. The bulk 
of this coke was retained by producers for 
use in their own blast furnaces. Furnace 
plants sold about 2 million tons of coke— 
25% of the total coke sold commercially. 
Approximately 50% of the furnace-plant 
sales was shipped to other blast-furnace 
plants. . 

Merchant plants distributed 5.4 million 
tons of coke in 1972, 97% of which was 
sold on the open market. Principal markets 
were blast-furnace operations without coke 
facilities, independent gray-iron foundries, 
nonferrous smelters, and chemical plants. 
A few merchant plants operate coke ovens 
to supply their own requirements; about 
3% of the merchant coke distributed was 
used by producers. This coke was used 
principally in chemical plants and affili- 
ated foundries. 

One percent of the coke distributed was 
supplied by beehive plants. The bulk of 
the beehive coke also was sold to blast-fur- 
nace plants. 


All States except Alaska, Hawaii, Ne- 
vada, and New Hampshire received ship- 
ments of coke in 1972. Alabama, Illinois, 
Indiana, Michigan, New York, Ohio, Penn- 
sylvania, and West Virginia, which are the 
major iron- and steel-producing States, re- 
ceived about 85% of the total distributed. 

The bulk of the coke distributed was 
blast-furnace coke that was consumed 
within the producing State, as most blast 
furnaces are integrated with coke ovens. A 
few companies shipped coke to affiliated 
blast furnaces in other States. 

About 6% of the coke distributed was 
shipped to foundries. The chief recipients 


450 


of foundry coke were the automotive, 
farm-machinery, machine-tool, heavy-ma- 
chinery, railroad, and electrical-equipment 
industries. Most of these industries are 
concentrated in the East and Midwest. In 
1972, the combined consumption of Ala- 
bama, Illinois, Indiana, Michigan, New 
Jersey, New York, Ohio, Pennsylvania, and 
Wisconsin accounted for about four-fifths 
of the foundry-coke shipments. Foundry 
coke also was consumed in 37 other States. 

Coke used for miscellaneous applications 
was widely distributed, with 44 States re- 
ceiving shipments of other industrial coke. 
The principal consumers were nonferrous 
smelters, alkali plants, and plants that 
manufacture calcium carbide and elemen- 
tal phosphorus. Alabama, Idaho, Michigan, 
Ohio, and Pennsylvania received the larg- 
est quantities of other industrial coke. 

Minor quantities of coke were used for 
residential heating. This market, which in 
past years received as much as 10 million 
tons of coke annually, is virtually nonexis- 
tent at this time. 


STOCKS 


Yearend stocks of coke decreased 16% as 
the quantity of coke distributed exceeded 
production by about ½ million tons. 
Oven-coke plants ended the year with an 
average 18-day supply at the December 
rate of production. Normally, beehive 
plants do not stock coke. 


The bulk of the stock was at furnace 
plants, which had roughly a 17-day supply 
compared with a 23-day supply at mer- 
chant plants. There were no producers 
stocks of beehive coke at the end of 1972. 


Stocks of coke breeze at producers’ 
plants decreased 20% during 1972. 
Roughly, three-fourths of the breeze on 
hand was at furnace plants. 


Data on stocks are shown in tables 16 
and 17. 


VALUE AND PRICE 


Coke prices increased again during 1972; 
the average value of receipts for all grades 
of oven coke reached $40.70 per ton, and 
beehive coke averaged $22.04 per ton. The 
1972 values represented increases of 9% for 
oven coke and 83% for beehive coke. 

All grades of coke increased in price but 
"other industrial" and "residential heat- 
ing" cokes, both of which increased about 
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25% in price, registered the largest per- 
centage increases. Blast-furnace coke, which 
averaged $30.64 per ton, remained at vir- 
tually the same level as in 1971. Foundry 
coke, however, increased about 7%, to 
$51.16 per ton. 


The large variance in the price of blast- 
furnace and foundry oven coke was attrib- 
uted principally to lower recovery yields 
for foundry coke and to its superior prop- 
erties, which make it a more valuable 
product. The differences in the average 
values of oven and beehive coke were due 
largely to additional transportation costs of 
coal delivered to oven-coke plants. 


Average receipts, Lob, plant, for com- 
mercial sales of the different grades of 
coke, as reported by producers, are shown 
in table 18. 


FOREIGN TRADE 


There was a continuing demand for U.S. 
coke in foreign markets, but exports de- 
creased 18% because of shortages of coke 
at home. Exports totaled 1.2 million tons, 
equivalent to about 2% of domestic out- 
put. 

The principal foreign market was Can- 
ada which received 488,006 tons, about 
40% of the foreign shipments. Other coun- 
tries receiving substantial amounts of U.S. 
coke were West Germany, Mexico, the 
Netherlands, and Spain. Although coke was 
shipped to more than 21 countries in 1972, 
the above countries, with Canada, received 
nearly four-fifths of the total exports. 

The bulk of the coke exported was 
shipped from the Baltimore, Buffalo, 
Cleveland, Detroit, Laredo, and Mobile 
customs districts. However, coke was ex- 
ported, through at least 18 other ports. 

Table 19 shows exports of coke by coun- 
try and customs district for 1970, 1971, and 
1972. The total quantities shown for each 
year are substantially larger than those re- 
ported shipped by producers, as shown in 
table 15, because there were additional 
shipments to foreign countries by export 
companies. 

Imports were insignificant, amounting to 
only 0.3% of apparent consumption. Nine- 
ty-three percent of the imported coke came 
from Canada, and almost all of the re- 
mainder was from the Republic of South 
Africa. Import data are shown in table 20. 
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COKING COALS 


QUANTITY AND VALUE OF COAL 
CARBONIZED 


A total of 87.3 million tons of bitumi- 
nous coal was carbonized at high tempera- 
tures for the production of coke in 1972. 
This quantity was 15% of the 1972 bitu- 
minous coal output of the United States, 
and coke production was the second largest 
coal market. In addition to bituminous 
coal, 474,000 tons of anthracite was used in 
coking-coal blends. Anthracite was used 
principally in the production of foundry 
coke to achieve greater size and density, 
properties that are desirable in coke used 
for the smelting of iron in foundry cupo- 
las. 


The delivered average value of all coal 
carbonized by oven coke plants in 1972 
was $15.73 per ton, and the value of that 
carbonized by beehive-coke plants averaged 
$9.85 per ton. The difference in value was 
attributed mainly to transportation charges 
for coal shipped to oven-coke plants, as all 
beehive plants are located at or near the 
source of the coal they consume. In some 
instances, transportation costs exceed the 
value of the coal at the mine; this par- 
tially accounts for the high value of the 
coal consumed in some States. 


The average value per ton of coal con- 
sumed for coke production at both oven- 
and beehive-coke plants was about 13% 
greater than in 1971. Coals delivered to 
some States, however, had increases in av- 
erage value per ton ranging up to 309;. 
The highest coal prices were recorded for 
Maryland and New York where the deliv- 
ered value of coals used for coke produc- 
tion by all plants averaged $20.52 per ton. 

An overall average of 1.45 tons of coal, 
valued at $22.81, was required for each ton 
of oven coke produced in 1972. Beehive 
ovens required an average of 1.62 tons of 
coal per ton of coke output, but coal costs 
averaged only $15.96 per ton because of 
the lower unit value of the coals charged. 

Tables 22 to 25 present data on coals car- 
bonized at oven- and beehive-coke plants. 


BLENDING 


Blending of coals is standard practice at 
oven-coke plants because individual coals 
do not possess all of the properties re- 
quired for the production of high-quality 


coke. In general, blending is used to im- 
prove the chemical and physical properties 
of coke, to control the pressure developed 
during carbonization, to regulate the yield 
of products, and to broaden the use of 
lower-quality coals which could not be 
used alone for metallurgical-grade coke 
production. Standard oven-coke operating 
practice is based upon the use of relatively 
small proportions of low-volatile coals and 
high percentages of high-volatile coals. 
High-volatile coals are not used alone be- 
cause they produce low yields and weak 
coke. Low-volatile coals, when added to 
high-volatile coals improve the yield and 
the physical properties of the coke. How- 
ever, the proportions of low-volatile coals 
used must be restricted because they are 
highly expanding and, if used alone or in 
large proportions, would damage oven 
walls when coke was discharged. Some 
plants add medium-volatile coals or other 
materials such as anthracite or coal-tar 
pitch to their high- and low-volatile coals. 
Additions of medium-volatile coals can reg- 
ulate the volatile matter in a mix to the 
desired content, while anthracite and pitch 
impart strength, size, and density to the 
coke. 

Blending also permits the use of some 
high-sulfur coals which are otherwise un- 
suitable for coke production. Such coals can 
be blended with low-sulfur coals to the ex- 
tent that the coal mix contains no more 
total sulfur than that contained in the 
coals normally used for producing high- 
quality coke. 


The overall proportions of  high., 
medium-, and low-volatile coals used in 
coke mixes has varied little in the past 
decade, but there are wide variations in 
the proportions of the different types used 
by individual plants. West Virginia plants 
and those in the Western States used the 
largest percentages of high-volatile coals in 
their blends, while plants in Minnesota 
and Wisconsin used relatively high per- 
centages of low-volatile coal. Compared 
with furnace plants, merchant plants used 
larger percentages of low-volatile coal be- 
cause this type produces strong foundry 
coke, which is produced mainly by mer- 
chant plants. 

Table 26 shows the quantities of coals 
carbonized at oven-coke plants, by vola- 
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tile-matter content, for 1968-72. Table 27 
shows the volatile-matter content of the 
coals received by oven-coke plants in var- 
ious States. 


SOURCES 


Of the 23 States that produced bitumi- 
nous coal in 1972, only 11 produced coking 
coal that was shipped to coke plants. Of 
this number, only 10 can be considered 
suppliers of coking coals as the combined 
shipments of Arkansas producers were only 
115,000 tons. 

Of the coals received by oven-coke 
plants, 35% was produced in West Vir- 
ginia and 27% in Pennsylvania. West Vir- 
ginia shipments were principally low-vola- 
tile coals from McDowell, Wyoming, and 
Raleigh Counties, medium-volatile coals 
from McDowell and Nicholas Counties, 
and high-volatile coals from Boone, Fay- 
ette, Kanawha, Logan, Marion, and Mingo 
Counties. Pennsylvania supplied mainly 
high-volatile coals from Green and Wash- 
ington Counties and _ low-volatile coals 
from ‘Cambria and Somerset Counties. 
Pennsylvania and West Virginia coals were 
widely distributed and used in most of the 
coke producing States. 


Kentucky, which supplied 15% of the 
shipments to coke plants, was another 
major supplier. All Kentucky coal shipped 
to coke plants was high-volatile coal pro- 
duced mainly in Floyd, Harlan, Letcher, 
and Pike Counties. 


Illinois produced high-volatile coking 
coals, mainly in Franklin and Jefferson 
Counties; other States with substantial pro- 
duction were Alabama, Colorado, Utah 
and Virginia. Most of the coal produced in 
these States was used within the State. Col- 
orado and Utah, however, supplied most of 
the coals that were carbonized in Califor- 
nia. 

Data showing the origin of coals re- 
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ceived by oven-coke plants, by 
volatile-matter content, are shown in table 
28, while table 29 shows the source of 
coals received by oven-coke plants in var- 
ious States. 


CAPTIVE COAL 


More than one-half of the coal received 
by oven-coke plants was produced by com- 
pany-owned or affiliated mines. This cap- 
tive coal, ordinarily, does not move in 
commercial channels. Iron and steel pro- 
ducing companies own the bulk of the 
captive mines and, in 1972, 57% of the 
coal received by furnace plants was cap- 
tive. Some merchant plants also own coal 
mines, but on 30% of the coal they re- 
ceived in 1972 was their own production. 

The quantities of captive coal received 
by oven-coke plants in 1972 are shown in 
table 30. 


STOCKS 


Stocks of bituminous coal at oven-coke 
plants remained fairly constant throughout 
the year, ranging from an average supply 
of 35 to 43 days at each plant. Bituminous 
stocks reached their highest yearly level 
during June when month-end quantities 
totaled 10.1 million tons. The lowest level, 
7.9 million tons, was reported at the end 
of January shortly after a curtailment in 
bituminous coal production because of a 
labor strike. 

Bituminous stocks at the end of 1972 
were 25% higher than when the year 
began. The 9 million tons on hand at all 
plants on December 31, 1972, was equiva- 
lent to an average supply on hand of 37 
days at each plant, at the December rate 
of consumption. 

Only small quantities of anthracite are 
stocked. Stocks at the end of 1972 totaled 
only 84,000 tons, 29% less anthracite than 
was on hand at the end of 1971. 


COAL CHEMICALS 


The term ‘‘coal chemicals” refers to the 
materials recovered from the volatile mat- 
ter released from coal during carboniza- 
tion. Normally, three basic materials—am- 
monia, tar, and light oil—are recovered at 
oven-coke plants through a series of com- 
plex condensation and absorption proc- 
esses. The remaining material, which is 


rich in hydrogen and methane, is called 
coke-oven gas. Except for ammonia, which 
is recovered as an aqueous solution or con- 
verted to a salt and sold as produced, the 
basic materials are, in most instances, fur- 
ther processed to yield a number of pri- 
mary organic chemicals or chemical mix- 
tures of which the most important are 
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benzene, toluene, xylene, solvent naphtha, 
crude chemical oil, and pitch. Although 
most oven-coke plants in the United States 
are equipped to process tar and light oil, 
the extent to which individual plants pro- 
duce the various products depends upon 
economic conditions and the general size 
of the plant, as yields of the various chem- 
icals are relatively low. 

Yields of chemicals vary with the kind of 
coals carbonized, carbonizing temperatures, 
and operating techniques and equipment, 
but approximately 315 pounds of coke- 
oven gas, 90 pounds of tar, 20 pounds of 
light oil, and 5 pounds of ammonia are re- 
covered for each ton of coal carbonized. In 
standard units of measure these quantities 
amount to about 10,500 cubic feet of coke- 
oven gas, 10 gallons of tar, and 3 gallons 
of light oil. Ammonia is recovered as am- 
monium sulfate at most operations, and 
the yield per ton of coal is approximately 
18 pounds. Data on production and sales 
of basic chemical materials and derivatives 
at oven-coke plants in 1972 are shown in 
table 33. 

Table 34 shows the heating value and 
coal equivalent of products other than 
coke produced at oven-coke plants. Al- 
though the quantities vary from year to 
year, most of the changes were due to dif- 
ferences in the amount of coal carbonized 
rather than fluctuations in yields. In terms 
of heating value, the products, not includ- 
ing coke, recovered in 1972 were roughly 
equivalent to the heating value of about 
one-fourth of the coal carbonized in slot 
ovens. Table 35 shows average values for 
the chemicals and surplus gas used and 
sold, compared with the unit values of the 
coke and breeze produced, from each ton 
of coal carbonized. 


COKE-OVEN GAS 


Coke-oven gas has a relatively high cal- 
orific value and producers use most of it as 
fuel for heating coke ovens and other 
steel- and allied-plant furnaces. Small 
quantities are also sold for distribution 
through city mains and for other in- 
dustrial use. 

Gas yields vary but the quantity of gas 
produced for each ton of coal carbonized 
in all slot ovens in 1972 was 10,570 cubic 
feet. This was slightly more than the yield 
of 10,510 cubic feet recorded for 1971. 
However, total gas production increased 
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6% because about 5 million more tons of 
coal was carbonized in 1972. 

Table 37 shows coke-oven gas production 
by State, the quantities of gas used for 
heating ovens, and the amount of surplus 
gas used or sold. Of the total output, 40% 
was used at plants to heat coke ovens. Gas 
used otherwise, called surplus gas, is used 
by producers to fire boilers, transferred to 
steel or allied plants to heat open-hearth 
and other metallurgical furnaces, sold for 
industrial use, or distributed through city 
mains. A small part of the production was 
wasted because storage facilities at most 
plants are limited, and the gas was burned 
in the atmosphere when production ex- 
ceeded demand. 

Table 38 shows the disposal of surplus 
gas by the two segments of the oven-coke 
industry. Whereas about 90% of the sur- 
plus gas produced by furnace plants was 
consumed by producing companies, mer- 
chant plants used less than one-half of the 
surplus gas they produced. The largest 
portion of the merchant plant surplus was 
sold for industrial use. 

Table 39 shows the quantities of various 
gases used to heat ovens in each State and 
the total gas consumption in terms of 
coke-oven gas equivalent. Coke-oven gas 
was the principal fuel used for heating slot 
ovens, but some operators used blast-fur- 
nace gas, a mixture of coke-oven and 
blast-furnace gas, or natural gas for under- 
firing. Nearly 400 billion cubic feet of 
coke-oven gas equivalent was so consumed, 
of which 91% was coke-oven gas, 8% was 
blast-furnace gas, and the remainder was 
natural gas. 

Surplus coke-oven gas used and sold in 
1972 was valued at $144 million, a 7% in- 
crease above the 1971 value. No value is 
reported by producers for coke-oven gas 
used to heat coke ovens, but applying the 
average value of $0.27 per thousand cubic 
feet reported for surplus gas to the gas 
used for underfiring, the total value of all 
coke-oven gas used and sold in 1972 would 
be $241 million. This amount is equivalent 
to nearly one-fifth of the total value of the 
coal carbonized at oven-coke plants. 


COKE-OVEN AMMONIA 


Coal carbonized at high temperatures re- 
leases nitrogen which forms ammonia. This 
ammonia must be removed from the gas 
prior to processing and coke plant opera- 
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tors normally recover ammonia as an 
aqueous solution or as ammonium sulfate 
or phosphate. However, because of increas- 
ing recovery costs and the relatively low 
value of the products recovered, some 
plants remove ammonia from the gas 
stream but do not recover it as a salable 
product. 

Table 40 shows production and sales of 
ammonia products and yields in 1972 in 
terms of sulfate equivalent. Although one 
less plant recovered ammonia in 1972, pro- 
duction was about 4% greater than in 
1971, principally because of higher recover- 
ies. 

Demand for coke-oven ammonia prod- 
ucts declined in 1972 and sales of ammon- 
ium sulfate decreased 23% and ammonia 
liquor sales decreased 19%. The average 
value per ton, f.o.b. plant, of ammonium 
sulfate sold, however, increased $3.93 per 
ton, to $16.12. The total value of all am- 
monia products sold was 512.3 million, 
equivalent to 5% of the total value of all 
coal-chemical materials sold. 


COAL TAR AND DERIVATIVES 


All oven-coke plants produce tar. How- 
ever, yields of tar vary widely among 
plants; in 1972, yields ranged from about 
6.6 to 10.7 gallons per ton of coal carbon- 
ized. Generally, from 4 to 595 of the 
weight of the coals carbonized is recovered 
as tar. High-volatile coals evolve a larger 
percentage of tar; hence, California, Colo- 
rado, Indiana, Ohio, Utah, Pennsylvania 
and West Virginia, which used the most 
high-volatile coal in their blends, had the 
highest tar yields. Conversely, plants using 
higher percentages of low- and medium- 
volatile coals and anthracite, such as those 
mainly producing foundry coke, had the 
lowest yields. 

Production of coal tar at oven-coke 
plants increased 10% in 1972. The average 
yield of tar increased slightly to 8.62 gal- 
lons per ton of coal, compared with 8.29 
gallons in 1971. Table 41 shows the quan- 
tities of tar produced, used by producers, 
sold, and in stock in the various States at 
the end of 1972. 

Coke-plant operators consumed 53% of 
the tar produced in 1972. Of this quantity, 
69% was processed (refined or "topped"), 
3095, underwent no processing and was 
burned for fuel, and 1% was used for mis- 
cellaneous purposes, such as lining ingot 
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molds, and for road materials and tar 
paints. The remaining 47% of the produc- 
tion was sold, principally to tar-distilling 
plants which refined the tar to produce a 
variety of derivatives. 

Most of the coke plants that processed 
tar in 1972 "topped" tar. In so doing, the 
low-boiling distillate fraction, consisting 
mainly of tar acids, bases, and naphtha- 
lenes, was separated from the crude tar. 
The residue, called soft pitch, was, in most 
instances, burned for fuel. Furnace plants 
in particular benefit from this method of 
operation since they can sell the distillate 
and retain the pitch for use as fuel. This 
reduces the amount of other fuels that 
normally they must purchase. However, 
the relative quantities of tar topped and 
burned, as well as the quantities sold, de- 
pend upon a number of economic factors, 
such as the availability and current market 
prices of tar, tar distillates, and other sub- 
stitute fuels. Most of the merchant plant 
tar production was sold because these 
plants have no use for the pitch, which 
makes up the bulk of the products they 
recover through topping. 

The majority of the plants that proc- 
essed tar in 1972 recovered only crude 
chemical oil and a residual tar, or soft 
pitch. However, some of the larger plants 
recovered a number of tar derivatives, in- 
cluding creosote oil, cresylic acid, cresols, 
naphthalene, phenol, pyridine, and me- 
dium and hard pitch. Statistics on some of 
these products could not be shown in this 
report, but the data were transmitted to 
the U.S. Tariff Commission, which pub- 
lishes them along with similar data from 
tar distillers and petroleum refiners in 
monthly and annual reports on synthetic 
organic chemicals. 


CRUDE LIGHT OIL AND DERIVATIVES 


Light oil is a liquid that contains a 
number of aromatic hydrocarbons that are 
extracted from the gas after tar, ammonia, 
and in some instances, naphthalene have 
been removed. Crude tar also contains a 
small amount of light oil, but this ustally 
is not recovered at coke plants. Virtually 
all light oil produced at coke plants is re- 
covered by an absorption process in which 
the gas is sprayed with a higher boiling 
petroleum oil as the gas stream is chan- 
neled through absorption towers. After 
light oil is recovered, it is separated from 
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the absorption oil by direct steam distilla- 
tion. Approximately 3 gallons of light oil, 
equal to about 1% of the weight of the 
coal, is recovered for each ton of coal car- 
bonized. Yields vary with the kind of coals 
carbonized and with operating conditions 
but an average of 2.66 gallons of light oil 
was recovered at plants that extracted light 
oil in 1972. Most plants recovered light oil, 
but some found it uneconomical to remove 
the light oil and left it in the gas to be 
burned as fuel. Yields per ton of coal in- 
creased at both merchant and furnace 
plants in 1972. 

Producers sold 41% of their crude light 
oil output in 1972. The large increase in 
light oil sales in recent years is attributed 
principally to the inability of some plants 
to produce derivatives that meet the more 
rigid specifications established for these 
products. Such plants sell light oil to pe- 
troleum-refining companies which process 
it along with petroleum fractions into ben- 
zene, toluene, and a number of other 
chemical intermediates. Data on light oil 


WORLD 


World production of metallurgical coke 
in 1972 was estimated at 375 million short 
tons. This quantity was slightly higher 
than the 1971 output and the increase was 
attributed largely to small production 
gains in Poland, the United States, and the 
U.S.S.R. 

Europe, with 58% of the total, led in 
world production. European output was 
about 1% less than in 1971, mainly, be- 
cause of a substantial decrease in West 
German production. Asia, with seven pro- 
ducing countries, ranked second in output 
while North America, with only three pro- 
ducing countries, ranked third. 

The Soviet Union, with nearly one- 
fourth of the world output, was the largest 
producer of coke. Soviet production in- 
creased 2% over that of 1971 and the 
estimated 88 million tons of coke and 
breeze produced in 1972 was a record out- 
put for the country. Metallurgical coke 
production, however, probably totaled 
about 84 million tons as an estimated 4 
million tons of the production was breeze. 

The United States, with 16% of the 
world total, ranked second in production, 
and Japan, with 11%, ranked third. The 
United States had a 5% production in- 
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and total derived products produced and 
sold in the various States are shown in 
table 42. , 

As with other coal-chemical materials, 
yields of products derived from light oil 
vary, but approximately 85% of the light 
oil processed is recovered as salable prod- 
ucts. Yields of the various derivatives re- 
covered through refining during 1972 and 
for prior years are shown in table 43. 

Table 44 shows the quantities of the 
various grades of benzene and toluene pro- 
duced at coke plants, while table 45 shows 
the principal light-oil derivatives produced 
and sold and yields of the various products 
by State. About 9595 of the benzene is 
specification grade. In past years, large 
amounts of motor-grade benzene were pro- 
duced for use in gasolines to increase anti- 
knock properties, but present petroleum- 
refining techniques have all but eliminated 
this use for benzene. Production of all 
light oil derivatives was greater than in 
1971, principally because a larger amount 
of light oil was refined. 


REVIEW 


crease, but Japan's output was 1% below 
the level recorded in 1971. 


Other leading coke-producing countries 
in order of output were West Germany, 
the People's Republic of China, the 
United Kingdom, and Poland. Although 
metallurgical-grade coke was produced in 
32 other countries, the production of these 
countries combined with that of the 
U.S.S.R., the United States, and Japan ac- 
counted for more than three-quarters of 
the world production. 

In addition to the metallurgical-grade 
coke, which is produced at high-tempera- 
tures in conventional slot. and beehive- 
coke ovens, there was 1l million tons of 
other coke that was produced at high, me- 
dium, and low temperatures in vertical 
and horizontal retorts and other types of 
carbonizing equipment. Commonly referred 
to as "gashouse" or “soft” coke, this mate- 
rial is not suitable for most metallurgical 
applications but is used principally for do- 
mestic heating, chemical processing, and 
gas production. Production of "gashouse" 
coke has been declining in recent years 
and the 1972 world output was only about 
one-fourth as large as a decade ago. 
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TECHNOLOGY 


Studies 2 performed by the British Coke 
Research Association indicate that a rea- 
sonable estimate of the mean size of coke 
may be obtained from a singular linear di- 
mension characteristic of the size of coke 
particles and its relationship to the mean 
size of the coke. Size is an important physi- 
cal property of coke that determines, par- 
tially, the extent that certain cokes may be 
used effectively in particular applications. 
The size distribution of a sample of coke 
is assessed traditionally by a method, ei- 
ther mechanical or manual, which sepa- 
rates the coke by screening into discrete 
groups of pieces of similar size range. In 
this work, an expression was derived that 
made it possible to calculate the mean size 
of coke from the weight of a known num- 
ber of coke particles. The expression was 
shown to be valid for coke within the 
overall size range of 20 to 160 millimeters 
and varying in apparent relative density 
from 0.84 to 1.03. 


A laboratory investigation,3 also by the 
British Coke Research Association, showed 
that both the quantity and particle size of 
breeze additions to coking coal charges in- 
fluenced coke reactivity. Specifically, these 
studies showed that a coal charge contain- 
ing up to 10% fine breeze (particle size of 
less than 38 micromillimeters) produced 
more reactive coke than the charge without 
breeze and that the reactivity for coke from 
a charge containing similar proportions of 
coarse breeze (particle size of from 1,200 to 
210 micromillimeters) was less than for the 
charge with additions of fine breeze. Coke 
reactivity for charges of more than 10% 
breeze appeared to be modified; however, 
the breeze additions resulted :in changes in 
coke porosity and these effects were more 
pronounced for breeze additions of particle 
size greater than about 120 micromillimeters. 


A recent Bureau of Mines study! has 
found that cokes obtained from carboniza- 
tion of certain high-volatile :coals, when 
blended with fluidized-bed .char :and .coke 
breeze, were significantly larger and 
stronger than cokes made ‘from ‘the same 
coals without such additions. In numerous 
bench-scale and other laboratory tests 
using Illinois No. 6 and a Kentucky High 
Splint coal, it was demonstrated that :coke 
strength was improved most ‘with a 12% 
addition of char and coke breeze ‘in ‘equal 


proportions and that such addition to the 
base coals was just as effective in improv- 
ing the strength of coke produced as a 
40% addition of high-quality low-volatile 
coal. Introduction of a proportion of low- 
volatile coal to the char-breeze Illinois coal 
blend improved the coke strength even 
further, although a similar addition to the 
High Splint blend did not result in as 
great an improvement in coke strength. 
The results of these experiments suggest 
that the use of premium low-volatile cok- 
ing coals in certain metallurgical coking- 
coal mixes could be eliminated by addi- 
tions of char and coke breeze. 


Developmental work at coke plants 
continued to be focused upon systems for 
reducing atmospheric pollution. A number 
of systems and practices, including pipeline 
charging, the use of door machine hoods, 
and a smokeless charging system, developed 
through supporting research by the Ameri- 
can Iron and Steel Institute, the Environ- 
mental Protection Agency, and several steel 
companies, have been installed at a num- 
ber of plants. All, however, are 
experimental in nature and air-pollution 
control continues as the major operating 
problem of coke plants. 


Relief from the pollution problems asso- 
ciated with coke quenching might possibly 
be obtained through the use of a Soviet 
process 5 for dry-quenching, which was de- 
scribed and demonstrated recently at a 
Symposium on Soviet Anti-Pollution Tech- 
mology. This process features a completely 
closed -system that, it was claimed, 


quenches coke without pollution, produces 


coke with improved properties, increases. 
pig iron output per ton of coke and con- 
serves energy by steam generation within 
the system. It was claimed, also, that this 
process has effectively eliminated quench- 
ing pollution problems at 28 Soviet coke- 


2 British Coke Research Association. The Esti- 
mation of the Mean Size of Coke. Coke Res. 
Rept. 67, September 1971. 

3 British Coke Rese 


Goal Charge on the Porosity and Reactivity of 
Cokes. Co Decem- 


ke Res. Rept. 68, 


Ge E. Wolfson, and L. Maf- 
rica. ‘Better Coke by Using Antifissurants. Results 
for Illinois No. 6 and High Splint Coals. 
Mines RI 7718, 1973, 20 pp. 

5A Pollution Free Iyen for Dry-Quenching 
of Coke. Symposium Soviet Anti-Pollution 


Technology, Washington, D. C. May 9, 1978. 


Experimental 
ber 1971. Pp. M s 
* Kovalik, M. J., 
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oven batteries that have been fitted with 


the system and the system has been so suc- 


cessful that 19 more dry-quenching units 
are under construction in the U.S.S.R. 

A $25 million experimental plant that 
will produce 500 tons of form coke per day 
is now under construction at Sparrows 
Point, Md. A joint venture of the Bethle- 
hem, National, and Republic Steel Corpo- 
rations and Consolidation Coal Company, 
the plant, reportedly, will produce form 
coke suitable for blast furnace use by hot- 
pelletizing fine coal, after which the prod- 
uct is calcined. The system, which is fully 
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enclosed, will minimize the problems of air 
and water pollution now experienced in 
conventional coke making. 

A system for disposing of waste liquids 
from coke plant operations has been in- 
stalled at the Alan Wood Steel Company 
coke plant at Swedeland, Pa. With this 
process, waste liquid is passed through suc- 
cesive stages of distillation and evapora- 
tion, yielding vapors and a concentrated 
solution of dissolved solids. The vapors 
and dissolved solids are incinerated; the 
distillate is purified by activated carbon, 
producing clean water. 


Table 2.—Statistical summary of the coke industry in the United States in 1972 


Slot ovens Beehive Total 
ovens 
Coke produced: 
At merchant plants thousand short tons 5,626 (1) (1) 
At furnace planta ᷣuũẽU 1. 2c LL LLL cl. Ll do.... 54,228 (1) (1) 
% s Lu l senec uM E Lee e do- 59, 853 654 60, 507 
Breeze produced. ......................L .L LL LL LL LL... do.... 4,261 w 4,261 
Coal carbo : 
Bituminous: 
Thousand short tons 86,213 1,059 87,272 
Value (thousands)))7)ͥ- / 31.356, 879 $10,428 81.367, 307 
Average per toon 5.7 $9.85 15.67 
Anthracite: 
Thousand short tons 474 mS 414 
Value (thousands) )-; $1,066 Zë $7,066 
Average per toů(-n h «««««n „ $14.91 is $14.91 
Total: 
Thousand short tons 86,687 1,0 87,746 
Value on J 8 $1,868 ,945 $10,428 $1,874,873 
Average per ton $15. $9. $15. 
Average yield in percent Of total coal carbonized: 
C et estes de eu Ro 8 69.05 61.76 68.96 
Breeze (at plants actually reeovering). zz 4.92 4.92 
Coke used by producing companies: 
In blast furnaces: 
Thousand short tons 52,738 "S 52, 738 
Value (thousands )))7))h))gh/⸗·)) - $1,705, 269 -- $1,705,269 
In foundries: 
Thousand short tons Ss 885 
Value (thousands) $18 554 - 318, 554 
For other industrial uses: 
Thousand short tons 296 sa 296 
Value (thousand) ß) $9,146 Je $9,146 
Breeze used by producing companies: 
In steam plantes 
Thousand short tons... 265 zs 
Value (thousands) ;) $2,896 HE $2,896 
In lomerating plants: 
housand short tons 1,305 EN 1,905 
Value (Choussanda). )))); $16,095 zo $16,095 
For other industrial uses: 
Thousand short tons 704 se 704 
Value (thousands) -._....-.-..-.--------------- „ 86,759 ies $6,750 
Coke sold (commercial sales): 
To blast furnaces: 
Thousand short tons 2,61 66 8,282 
Value (thousandss))7)-;⸗,: $80 ,058 $14,745 $94,798 
Average per ton $30. .01 $28.88 
To foundries: 
Thousand short tons 8,057 O 2 8,0 
Value (thousands) $156,387 M $156,887 
Average per ton $51.1 as $51.16 
To other industrial plants: 
Thousand short tons_.......-------------------------- 1,261 (4) 1,261 
Value (thousands )))) 2 $46,571 VM $46,571 
Average per ton $36.93 (^ $36.9 
For residential heating: 
Thousand short tonnsqß 64 da 
Value (thousands) $1,732 See $06 
Average per ton.-..-------~------------------------- $27 .06 we 


See footnotes at end of table. 
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Table 2.—Statistical summary of the coke industry in the United States in 1972—Continued 


Slot ovens Beehive Total 
ovens 
Breeze sold (commercial sales): 
Thousand short tons. 2,118 W 2,118 
Value (thousands 2 $22,366 W $22,866 
Average per ggg cess sec eA qd qu ewe $10.59 w $10.59 
Coal-chemical materials produced: 
Crude tar: 
Thousand gallons...........--.----------------------- 147,186 Si 741,186 
Gallons per ton of eogl ll. l. l.l... 8.62 ES 8.62 
Ammonia: * 
Thousand short tons 656 Ae 656 
Pounds per ton of eoal .......................... l2... 18.98 nz 18.98 
Crude light oil: 
Thousand eallong ggg 214,201 sa 214,201 
Gallons per ton of eogl ll L.....- 2.66 za 2.66 
as: 
Million cubic fee 916,011 Si 916,011 
Thousand cubic feet per ton of coall“l!!l!l 10.57 ES 10.67 
Percent burned in coking process. 89.51 a 89.51 
Percent surplus used or 80ld. ...................... 58.85 Be 58.36 
Percent wasted............-----------.----------- 2.14 -— 2.14 
Value of coal-chemical materials used or sold: 
Crude tar and derivatives: 
(( ⁰r .. qmↄ thousands $46,018 Ze 46,018 
Sold MEET TP do- 363,041 ere 68,041 
Ammonia produets ee do.... $12,322 MR $12,322 
Crude light oil and derivative do.... $30,382 E $30,382 
Surplus k...... ULM eo cd setae eg sus bE $143,893 e $143,893 
W Withheld to avoid disclosing individual company confidential data. 


! Not separately recorded. 

2 Plants associated with iron-blast furnaces. 

s Data may not add to totals shown because of independent rounding. 

4 Included with beehive coke sold “to blast furnaces” to avoid disclosing individual company data. 
$ In terms of sulfate equivalent. 

* Includes ammonium sulfate, ammonia liquor (NH; content), and diammonium phosphate. 

? Includes intermediate light oil. 


Table 3.—Summary of oven-coke operations in the United States in 1972, by State 


Plants in Coal Yield Coke 

State existence carbonized of coke produced 

Dec. 81 (thousand from coal thousand 

short tons) () short tons) 
Alabama.. „„ eee 7 7,551 70.92 5,855 
California, Colorado, Utah__ - 8 4,665 68.35 2,955 
Tlliñois- EE A 8,312 62.95 2,085 
I ³ðZ-u ⁵ 6 13,788 66. 66 9,191 
Kentucky, Missouri, Tennessee, Texas. ............- 5 ! 70.34 2,099 
Maryland and New Vork. 4 7,817 69.53 5,485 
Michigae n 3 i 78.65 8,677 
Minnesota and Wisconsin 3 1,188 71.84 816 
Ohio; S... leuc Ee e ewe cee 12 12,725 69.72 8,860 
Pennsylvania 12 22,886 69.84 15,869 
Weit Wm! 3 4,828 72.70 3,510 
Total 19721____. ere Sorte al ee 62 86,687 69.05 59 , 858 
At merchant plant 14 7,798 72.19 5,626 
At furnace plante 48 78,898 68.74 54,228 
rr ⁵ð K 62 81.952 69.14 56,664 


! Data may not add to totals shown because of independent rounding. 


Table 4.—Summary of beehive-coke operations in the United States in 1972, by State 


Plants in Coal Yield Coke 


State existence carbonized of coke produced 
Dec. 31 (thousand from coal 1 
short tons) (%) short tons) 
Pennsylvania and Virginia 6 1,059 61.76 654 


Total 19722. 6 1,059 61.76 654 
Total 1971. 333 6 1,289 59.89 772 
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Table 5.—Production of oven and beehive coke in the United States, by month 
(Thousand short tons) 


1971 1972 
Month —  ——P>  ,,>— —_ 
Total i Daily Total ! Daily 
average: average? 
OVEN COKE 
PJ v. ²˙ EE EE 5,647 182 4,763 154 
February uc fd Ee 5,054 r 181 4,651 160 
l ³·Ü dA. us ss S 5,752 186 5,076 164 
REH Ge 5,621 187 5,091 170 
EE Cuy ot ee ns ets 5,693 184 5,287 169 
PUNE! suyum Dz Ue D asb s ein 8 5,268 176 4,976 166 
Ill.. 4,816 155 5,024 162 
A E mu see aaa Ea nce 8,455 111 5,088 164 
September______. LL LLL LLL LL LLL Lll l222 22222222222. 8,976 133 4,822 161 
EE 8,961 128 5,026 162 
P ⁰o¹ A t EN 3,220 107 4,914 164 
December_______ Slee ad seer se ee ee ee eee Ss 4,200 135 5,183 167 
RK KH 56,664 155 59, 858 164 
BEEHIVE COKE 
JEDUSIV EECH 66 2 49 2 
ITS I EECHER 76 8 58 2 
E EE 78 8 51 2 
AD EEN 68 2 55 2 
AE 8 77 2 51 2 
DUNC 2. eas Sere E ese es See eer ee eee. 76 8 58 2 
r ⁰ſſ uo ZS a ĩ 88 67 2 49 2 
A E is Sets See eters w dicc kaza c LA. 56 2 54 2 
September. eee 54 2 54 2 
h y 52 2 53 2 
November. zc ß ß 46 2 62 2 
December ² ˙ y d . accuses 56 2 70 2 
lll EEN 772 2 654 2 
TOTAL 

CHAT EE 5,718 184 4,812 155 
February. o ee Ba tee Se md 8 5,180 r 188 4,704 162 
P/”; ͥ ͥ ced oie eee AAA kk 8 5,830 188 5,127 165 
/ Diei wand dias arde ͤ y ma quud ae ttr 5,689 190 5,146 172 
OY EDEN TE cuc y 5,770 186 5,287 171 
DUNG coset ceo yd ete 5,844 178 5,029 168 
api L oars a a TEL 4,888 158 5,078 164 
A SE EE 8,510 113 5,142 166 
September... 4,030 134 4,877 163 
P RARE etu tetas ð -v ð 4,013 129 5,079 164 
None ni e naai ea aaa Q 3,266 109 4,976 166 
December. o oe ͤ eee ees 8 4,256 137 5,258 169 
// Gu usai unpu ⁵³ Bet 8 57,436 157 60,507 165 

r Revised. 


! Data may not add to totals shown because of independent rounding. 
2 Daily average calculated by dividing monthly production by number of days in month. 
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Table 6.—Production of oven coke in the United States, by type of plant 


(Thousand short tons) 
1971 1972 
Month — — — —4f—Uwé. .à0ôö.äh ə>.ə>— >= — 
Merchant Furnace Merchant Furnace 
plants plants plants plants 
PRODUCTION 
lr ³⁰¹wi] Add 492 5,155 482 4,281 
FII%)lUllkͤã y s oaks 443 4,611 460 4,191 
Mareh yas d eee wee eL td ns Sus 505 5,247 490 4,586 
ADHI. z: S Ouo usr oou us pu ate ene Du 8 495 5,126 467 4,625 
OY MMC TUNER E 502 5,191 486 4,751 
ENEE 486 4,783 468 4,508 
dereen 420 4,993 461 4,558 
EEN Eege 88 480 2,975 463 4,626 
e ß oe SMS Sad SL 478 8,498 458 4,369 
October ͥ el eo es ee ao ah LL 468 8,498 478 4,553 
S o²i¹ĩB m ⁊ñ⁊ᷣ ³ m y ¿sS oes 368 2,852 462 4,452 
Deer. 8 434 3,766 455 4,728 
Totali- 4.2 i et es ³ ſ 5,567 51,097 5,626 54,228 
DAILY AVERAGE 
January suu u. uu oe yu uC m eee eee 16 166 16 138 
h ³oVꝛäſſ EE 15 159 16 145 
C·Ü˙§d —ꝶo! n ³⅛ y y um asus D 16 169 16 184 
ADM. ee ⁰¹ ͤ ˙ E ͤ;u yd d sss 17 171 16 154 
OY Tt 16 167 16 153 
I TD TS 16 159 16 150 
Jü] eege Kee 13 142 15 147 
A p RR PR ee ate x alte Sk 15 96 15 149 
September EE 16 117 15 146 
RE 15 113 15 147 
November deel Se 12 95 15 148 
Denne 88 14 121 15 158 
Average for year 15 140 15 148 


1 Data may not add to totals shown because of independent rounding. 


Table 7.—Production of oven coke and number of plants in the United States, 
by type of plant 


Number of Coke produced Percent of 
active plants ! (thousand short tons) production 
ear SS 
Merchant Furnace Merchant Furnace Merchant Furnace 
plants plants 2 plants plants plants plants 
Mee, 316 48 5,879 56,999 9.4 90.6 
ET EEN 316 49 5,919 58,129 9.2 90.8 
1970 EE 116 49 5,915 59,739 9.0 91.0 
1J71//ö mm. mrs 8 16 49 5,567 51,097 9.8 90.2 
1111;ĩ757V¹169Gẽ 14 49 5, 626 54, 228 9.4 90.6 
1 Includes plants operating any part of year. 
2 Includes one tar-refining p 
3 Includes one light oil refining plant. 
Table 8.—Production of coke in the United States, by State 
(Thousand short tons) 
State 1971 1972 
OVEN COKE 
Alabama, eet 5,863 5,855 
ene ß e 2,981 2, 955 
11117 yd b ydddddd)ʒR ff mts ere 2,144 2, 085 
ö OC ou Loco M dd cL m gus Gela A E 1,882 9,191 
Kentucky, Missouri, Tennessee, Texas 1... . .. 1,955 2,099 
Maryland, New Jersey, New York___.-_.------_----..-------------------------- 5,985 15,485 
Ill ³ðͤ• y ſuↄ æ dd ⁰⁰⁰⁰ sa ILI ie ae ua 3,780 3,677 
Minnesota and Weer. ⁵ðↄðxU ee TTS nuce 2 2 S u 784 818 
EN ·¹ðmm1àͥ]⏑Ü¹ . ⅛⁰o²imw : oT mE 7,575 8,860 
Pennsylvania EE 15,261 15,869 
West Virginig- eu “n.; amu eu ee kr mm 8,006 8,510 
III ³˙ EE 56, 664 59, 853 
BEEHIVE COKE 
Penney Vania E 772 654 
Virginia EE yd mee aka S a ua Ed (3) (3) 
7177•·ßÜÜ ò ⁵ðꝗ ũ dad ⁵ð d ß y E 772 654 
Grand EE 57,436 60,507 


1 Does not include New Jersey. 
2 Data may not add to totals shown because of inde pona rounding. 
s Included with Pennsylvania to avoid disclosing individual company data. 
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Table 10.—Oven- and beehive-coke breeze used and sold in the United States, by use 


(Thousand short tons) 
Used by producers 
— Average 
Year In In agglom- For other Sold value 
steam erating industrial per ton 
plants plants use 
19682 Ee 508 1.634 589 1.364 7.34 
1 C 8 439 1,650 775 1,588 8.13 
11 366 1.948 704 12,067 9.74 
MOT es oo ee ³⁰¹ mA A E 309 1,582 650 1,879 10.80 
1972 EE 265 1,805 704 12,118 10.59 
1 Does not include beehive-coke breeze sold (to avoid disclosing individual company data). 
Table 11.—Apparent consumption of coke in the United States 
(Thousand short tons) 
Consumption 
Net Appar- 
Total change ent In iron All other 
Year produc- Imports Exports in con- furnaces : purposes 
tion stocks sump- ————————— 
tion! Quan- - % 
tity tity 
1968 C — — 63,653 94 792 +6517 62,438 56,288 90.1 6,200 9.9 
1999 8 64,757 173 1,629 —2,865 66,166 60,176 90.9 5,990 9.1 
ut BEE 66,525 158 2,478 +998 68,207 58,151 92.0 5,056 8.0 
III 8 57,436 174 1.509 r — 588 156,689 51,498 90.8 5,206 9.2 
1912. ⁵˙·¹ꝛ¹ꝛA ( 60,507 185 1,282 —586 60,029 54,607 0 5,422 9.0 


r Revised. 
1 Production plus imports minus exports, plus or minus net change in stocks, ! 
? American Iron and Steel Institute; figures include coke consumed in manufacturing ferroalloys. 


Table 12.—Coke and coking coal consumed per short ton of pig iron and ferroalloys 
produced in the United States 


Coke per Coking coal 
short ton of Yield of per short ton 
Year pig iron and coke from of pig iron and 
iine ty 1 coal (%) 5 
poun un 
calculated) 
bo o mM (RH 1,263.4 69.8 1,810.0 
))! A ĩ E 1,260.4 69.4 1,816.1 
1970 e. sm ft 1,266.6 69.1 1,838 
II. ⁰ ³ A DEN 1,260.8 69.0 1,827.2 
I!! 8&8 1,221.6 69.1 1,771.5 


1 American Iron and Steel Institute; consumption of coke per ton of pig iron only, excluding furnaces making 
ferroalloys, was 1,248 in 1968; 1,252 in 1969; 1,260 in 1970; 1,254 in 1971; and 1,216.2 in 1972. 
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Table 14.—Production and sales of beehive coke in the United States in 1972 
(Thousand short tons and thousand dollars) 


Commercial sales 


Produced 
State To blast-furnace To foundries To other 
plants industrial plants 
Quantity Quantity Value Quantity Value Quantity Value 
Pennsylvania and Virginia 654 669 14,745 E e (i (2) 
Total 19722 654 669 14,745 Se E Q (1) 
Total 1971........... 772 757 16,287 eT Z (i (1) 
Commercial sales—Continued 
For residential Total 
heating 
Quantity Value Quantity Value 
Pennsylvania and Virginia___...........-.-.--------------- Sie zm 669 14,745 
Total. id =Š on 669 14,745 
Total JJ = zs 751 16,237 


1 Included with beehive-coke sold “to blast-furnace plants" to avoid disclosing individual company data. 
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Table 15.—Distribution of oven and beehive coke and breeze in 19721 


(Thousand short tons) 


Coke 
Consuming State To To For 
blast- To other residen- Total 2 
furnace foundries industrial tial 
plan plants heating 
Abr 8 3,920 354 132 7 4,414 
WT ; 88 = Z ae P D 
Arizona- ---------------------------- ae 1 4 = 5 
p ß ess 3 2 ES A 
al! 1.077 46 51 NS 1,173 
Colorado... c per xa fe Gees 8 25 4 717 
Connecticut... ---------------------- 2 9 (3) = 9 
; - Soe (3) (e) 
Florida Sua s suatu bs 2 23 (3) 26 
Ser. Ss 14 4 (8) 18 
Idaho. ——X——Á—— (3) 140 Leg 140 
Illinois 2,993 189 16 4 3,201 
i ĩ²˙ 8 8,101 168 83 18 8,320 
eegene Sethe eee ee a 97 1 SES 99 
PARTE p ea HOME 12 (3) (3) 18 
Kentucky- . uolo eles ste 1,128 81 26 (3) 1,186 
Dünn! 8 a 1 55 ae 57 
i Dini MR 1 (8) Se 1 
Maryland. . .--------------------- ERE 2,470 17 5 ie 2,492 
Massachusetts 32 (8) du 83 
Michigan.-..------------------------- 4,082 804 157 2 5,046 
Minnesota... J. l. ee Ser 15 60 = 286 
Mississippi - - - ----------------------- == (3) 1 (8) 1 
e I See ed E 22 58 (3) 80 
Mann 8 EN ( 20 ae 20 
Nebraska „ẽ m 2 10 SE 11 
New Jersey.........................- Sa BA 51 us 184 
New Mexico Za as (3) 1 1 
New VOIE: cene e ⁰ cau EE Deua 2,518 189 89 -- 2,741 
North Carolina ES 17 (8) (3) 17 
North Dakota. -_...---..-.-.....--.- e (3) (8) a 
; EE 8,801 476 132 1 9,410 
Oklahoma. .........................- zs 5 1 92 
/ see Ee, (s) 1 15 (8) 1 
Pennsylvania 14, 940 267 165 25 15,397 
Rhode Island. ....................... Ge 2 8 2 10 
South Carolina = q 81 (3) 89 
South Dakota. ue 1 - - 1 
Tennessee 8 86 48 (8) 137 
Texas_____ Loc ³ĩͤ AJ 86 757 88 62 (3) 907 
PFFCCC7777§ĩÄ5rÜe «˙²¹ꝛ) ³ðͤ ĩ ͤ . 1.075 23 7 d 1,105 
Vermont ie ae ée 25 2 Ke dd 2 
Ill E 93 8 Ge 95 
Waabhington. nn 2 6 M 8 
West Virginia 8,150 11 48 ae 3,209 
Wisconsin. ------------------------- GE 151 3 1 155 
Wyoming. nnd = eee 6 zx 6 
oll! cuu suce 55,904 3,283 1.499 64 60,750 
Exported.. ------------------------- 4 15 60 = 83 
Grand total 56,018 8,442 1,559 64 61,083 
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Breeze 


4,889 


1 Based upon reports from producers showing destination and principle end use of coke used and sold. Does 
not include imported coke which totaled 185,000 tons in 1972. 
: Data may not add to totals shown because of independent rounding. 


than Le unit. 
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Table 16.—Producers’ stocks of coke and breeze in the United States 
on Dec. 31, 1972, by State 


(Thousand short tons) 
Coke 
State Blast Residential Breeze 
furnace Foundry heating Total ! 
and other 
OVEN COKE 
Alabama. ]7§˙⅛mu a 281 5 (2) 286 29 
California, Colorado, Utah 198 ES NT 198 49 
jin Ax 126 ale zx 126 22 
k h ð ĩ 8 288 13 8 804 80 
Kentucky, Missouri, Tennessee, Tex ass 138 5 26 169 75 
Maryland and New FFF 156 6 17 179 212 
TEEN 179 8 4 186 4 
Minnesota and Wisconsin... .................... 164 9 10 188 71 
ONG. sees ::: we deporte ee 850 15 8 368 57 
Pennsylvania... -----.------------------------- 789 82 45 917 107 
West Virginia 25 Se es 25 5 
Total 19121. lu a A 2,690 137 118 2,941 711 
At merchant plantnnnnn gd” 185 116 100 851 199 
At furnace plantn gene 2,555 21 14 2,590 513 
Total id l! 8 3,399 55 55 8,510 888 
BEEHIVE COKE 

Pennsylvania-----.----------------------------- m ae za ae es 
BIR. ee Se eas y y temecetmeaues 2m Da - on Ss 

Total: 
Le EE we da us z za 
1111 . 17 T 28 17 ae 


1 Data may not add to totals shown because of independent rounding. 
? Less than 14 unit. 


Table 17.—Producers month-end stocks of oven coke in the United States 
(Thousand short tons) 


VR At merchant plants At furnace plants Total ! 

on — — — — —— —ä—ä—ä— — — 

1971 1972 1971 1972 1971 1972 
SE TE ooo Soe ̃ w.; Se see Lu 92 148 4,149 8,487 4,241 8,585 
February... . . tose . 8 60 158 8,994 8,454 4,054 8,611 
Mareh___ ow eeckcs 40 184 3,802 3,139 8,328 
April: u l ⅛˙Ü mn 40 211 3,559 2,900 8,599 3,111 
BY 2652 oes ee ea cuc c eei 50 227 8,298 2,795 , 348 8,022 
JUnB EE 60 268 8,093 2,648 8,153 2,907 
ÄöÄ;—¹i eran Uvada ecce E 98 840 3,308 2,748 8,401 8,089 
Mae ctr ee 116 855 8,702 2,831 8,818 8,185 
September. 151 384 3,919 2,818 4,070 8,202 
October:  i-ullcocmeusanccebesaemen 166 360 8,977 2,729 4,148 8,089 
Novembeerrklkrr 127 349 3,469 2,662 8,596 3,011 

MYC oc boy oo eo ee eee ead 134 $51 8,876 2,590 8,510 : 


1 Data may not add to totals shown because of independent rounding. 


Table 18.—Average receipts per short ton of coke sold (commercial sales) 
in the United States, by use 


To blast- To To other For 
Year furnace foundries industrial residential Total 
plants plants beating 
OVEN COKE 
1068 EE $16.40 $32.48 $15.97 $17.96 $22.00 
LL EE 19.14 85.29 18.25 18.67 24.50 
Kr vu SEET 25.05 40.83 22.74 20.19 29.97 
J ³⅛»W˙ EE 30.49 47.98 29. 75 21.46 87.41 
Lu 80.64 51.16 86.93 21.06 40.70 
BEEHIVE COKE 
1968 E 15.14 6.84 14.80 18.60 15.00 
LTE 16.81 6.84 15.98 16.52 16.28 
1970.5 tte Dod a ee ce ela EE 19.77 18.98 23.01 e 19.89 
111 EE E E ᷣ u ͤ A Mem EE 21.24 E W M 21.45 
111 ũ ͥꝗ²] ¾ ous palsu oe e eee ee 22.01 "t WwW ES 22.04 


W Withheld to avoid disclosing individual company confidential data. 
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Table 19.—Coke exported from the United States, by country and customs district 
1970 1971 1972 
Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 
sands) sands) sands) 
COUNTRY 
E740;ö;j Sue sc 40,678 $692 d 2s 
%õ·́ 8 13,632 $714 d ES ES 
ii 7,890 453 6,680 800 ia - 
Belgium-Luxembourg. ...............- 45,453 1,694 21,988 820 84,041 $608 
121 1 0 u u ———— 8 76,978 8,564 87,801 1,630 11,775 699 
Bulgaria... ĩ˙ð iii os Se ow cee 141,147 7,719 29 ,126 1,774 GE Gi 
Canada 171 347,122 10,698 492,391 16,289 488, 006 14,996 
. 88 23, 063 1,228 n Sie Es We 
Dominican Republica 37 12 210 5 448 11 
h aO EUR MEA 16 ,609 276 uM M ES i 
Ne EE , 621 275 d 262 
Germany, Wes ,68 1,348 85,411 1,402 141,021 1,989 
Id Ee 745 29 271 12 614 26 
e EE E == 688 51 68 4 
Ill! Sum u eee 134,790 1,938 84,524 414 1,652 106 
PPPöõ§/;ðA ² -VWWwdw é 215,147 3,675 138,496 2,210 88,236 1,412 
BIF! ³ ar . 11,810 187 = PR 
Nl ³ A eee 875,996 9,827 80, 248 2,831 105, 181 4,049 
Netherlands 102, 217 1,242 151,081 1,628 129,654 1,172 
NOPWOY 2266066 oo ete S zz sS ss ,01 219 19,397 366 8,471 215 
FFC ⁰˙à 000 Sees u St 88,985 1,731 90,714 8,888 1,388 86 
Portugal.. -------------------------- 80,367 8,079 52,028 2,090 "- 2e 
Romani 888,983 14,002 28,048 1,357 57, 950 1,318 
Singapore nn zs PE Se gie 80 25 
Dain eelere 78,180 1,303 2 -- 106,839 1,683 
CEN CIE MC RUE 8 19,522 1,077 ae i xi E 
United Kingdom. . 87 7 28 ,244 263 8,704 229 
Venezuela 244, 588 11,616 119,014 6,039 32,174 1, 664 
Yugoslavia... .----------------------- 8,075 391 87,579 998 12,270 88 
EE 8,049 162 un 25 x 
P ĩͤ A eee AOL 1.282 48 1,222 79 1,079 44 
Totals ET 2,478,338 78,327 1,508,639 44,819 1,231,633 80,720 
CUSTOMS DISTRICT 
Baltimore 501,485 16,438 199,108 5,333 127,166 2,572 
Buffalo- -------------------------- 158 , 427 5,012 295,761 9,191 280,965 8,796 
Cleveland... 18,769 160 67,714 565 133,412 1,051 
Chicago........------------------+-- 13,965 183 7,569 65 64,087 753 
Deo!!! 8 242,292 5,296 248,407 6,287 189,723 4,688 
Ditties ec Sate aire aeui diss 1,322 54 2,028 91 4,163 186 
12B- Rc 1,532 41 80 1 158 8 
Great Falls. ..---.-------------------- 1,340 36 859 18 170 9 
Houston----------------------------- 1,235 49 1,191 27 2,047 98 
Laredo. nee ecu EE 372, 724 9,728 79,084 2,781 96,899 8,852 
Los Angeles 37,707 50 3 53,054 588 
F111 Su 164 394 13 367 7 
Noll 886 401,020 10,539 291, 529 7,970 146,551 8,285 
New Orleans 80,080 721 517 70 5,050 297 
New York City 223 9 214 7 580 20 
TT WEE 223 1 401 22 514 24 
Norfolk... Llu u cee z Su: Ee lee 181,986 8,059 121,618 4,347 53,650 887 
Ogdens burg 20, 546 586 17,455 518 8,812 77 
Dembing -------------------------- 22, 692 874 17,164 815 16,563 875 
Philadelphia.. 465, 180 19,687 154, 556 6,388 81, 667 2,857 
Po Maire; — ae 241 4 Bes di 
St. Albans 202225. ³ðVOA é 1,870 22 160 6 2 EH 
Die ³ 1.517 47 783 28 948 81 
San Francisco (1) 1 6,744 136 
Seattle 7,689 296 5,818 255 8,882 188 
Other___.... y ioo 8 ES M 48 13 2 1 
lr ³·¹wmA A 2,478, 338 78,327 1, 508, 639 44,819 1,231,633 30, 720 


1 Less than 1⁄4 unit. 
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Table 20.—U.S. imports for consumption of coke by country and customs district 


1970 1971 1972 
Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 
sands) sands) sands) 
COUNTRY š 
nl 8 146,275 32,784 170, 784 $4,593 171,297 $4,276 
Franc... 4c 2220. 229 ; 255 a a SE dës 
Germany, Wes 8,888 456 8,036 444 268 42 
Netherlands. 218 86 a em Ge 22 
South Africa, Republic o. die BS 94 1 13,457 831 
United Kingdom. .................... = E Eur z5 1 (?) 
St! usu Se SQ eS 152,879 8,531 173,914 5,038 185,023 4,649 
CUSTOMS DISTRICT 
Boston = SS i 2z 1 () 
Buffs 8868 9,839 171 967 25 3,110 66 
Charleston las 25 ce Vi 18,457 881 
Chicago- ---------------------------- As es 11,498 839 20,276 780 
Cleveland -` ------------------------ - m EE EN 25,768 298 
D. 8 22, 102 408 88, 835 2,471 21,487 842 
Pw A 8,156 53 330 3 sz z2 
Great Falls 93, 504 1.964 69,022 1,749 100,187 2,814 
Honolulu- -------------------------- 274 14 110 q 165 11 
Miri 886 1,810 176 ET - š =s 
New Orleans 3,870 484 3,031 439 103 31 
Ogdens burg 214 10 e E 229 13 
Pembina. --------------------------- 7,204 68 58 BE E 
Portland, Maine (i) 33 1 34 
St. Albans._ EE 21 (1) 15 (1) 256 12 
San LIT oe ee 2 Si 15 en oe 
Savannah. gg 650 74 ET E E um 
Sill... 8 5,721 114 2 ie a 2 
Pet. E? 152,879 3,531 173,914 5,038 185,028 4,649 
1 Less than 1⁄ unit. 
Table 21.—Coke: World production by type and country—Continued 
(Thousand short tons) 
Kind of coke and country 1 1970 1971 1972 p 
METALLURGICAL COKE 2 
North America: 
Canadg3 EE 5,669 5,105 5,207 
México- ²ðð«34 apupas bake ³o yd a s e Lice 1,433 1,751 e1,861 
United States Me EE MM 66,525 57,436 60,507 
South America: 
Argentina PC...... x ß es 397 397 397 
ü ⁰yaAaaaAdAdddddddddddVdddGG cR ĩ 8 r 1,780 1,483 1,841 
Li r 834 345 340 
Colombia: c voee eni EES r 549 513 578 
BF EE 82 e 82 e 12 
Europe 
Ul a Se DE ³ow m L a um S Sabu s 1,949 1,806 1,836 
Belgium. beer 7,847 7,477 7,980 
Bul RI Son hoe ee asa ⁰y A E a al Pus Mut 923 
Czechoslovakia... ß . 11,316 11,543 11,770 
KT KEE ß es 132 
AE r15,600 18,784 12,686 
Germany; East... e , 885 : e 2,315 
h ³ V ³ ³ A EE 43,997 41,379 37,977 
JJ ³˙AA—Tl.. MEE 20 1 
Hungary: EE 855 862 8 
LEE 7,766 7,668 e7,551 
Netherlands,. r 2,199 2,094 e 2,1388 
Norway soho ß eee uo e S Sm e C yu 843 363 
Poland... a ³⁰Ü¹wmu EE r 15,339 15,681 17,502 
Romania dais oe ts ct e LAM iE 1,179 e1,179 e 1,179 
0 AͥAͥ. 4,441 4,482 
Sweden- Äĩ Ay ĩ⅛ĩ2³, yt y 8 584 713 
CCöðÄͤ˙ ] ]§ͥ30UVl t mm 2 sm at 83,114 86,340 87,909 
United Kingdom _____. m Reo ote ee cost oce tac ecole kee 22,358 21,066 18,967 
Yugoslavia. oom ur ee res dedu e ene ILLU 86 r 1,448 ; 1, 
Africa: 
Egypt, Arab Republic offen 850 350 850 
Rhodesia, Southern ¢__.__._._.._-.----.------------.------------ 270 270 270 
South Africa, Republic of... 3,511 »3, 530 e 3,600 


See footnotes at end of table. 


COKE AND COAL CHEMICALS 449 


Table 21.—Coke: World production by type and country—Continued 


(Thousand short tons) 
Kind of coke and country 1 1970 1971 1972 p 
Asia: 
China, People’s Republic of ¢_ .._..--.--------------------------- 20,000 20,000 20,000 
Indis $: o n eee oe d ß 8 r 9,875 9,893 * 10,132 
JJ7%%ù eta eee v C PRO Ku OL MS 60 63 e 66 
Ü; ˙ ũ .˙ .!!! !!!“, x r 41,606 42,325 41,898 
Korea, North e____ ones eels coco Sede, cece eee eebe 2,400 2,400 2,400 
WON EATEN EN ⁰ k r 807 280 274 
III. ð ⁰⁰⁰ cuu 8 r 1,478 1,420 * 1,415 
Oceania: 
J uk a e Lr eG dede ael E E td guste 5, 485 4, 856 5,061 
CC ⁰¹·1mi ˙²˙‚’.l;; ð ͤ kx eneas ena aa 7 e7 e7 
Total metallurgical eoke 3ů„„ r 386,308 872,979 874,693 
— Écác—ÀÁ——MÓQ rn 
GASHOUSE COKE ? 
South America: 
CPU IC hs ha eee k ee eee tu mace oes r 206 90 49 
II ³ ee a tumeur 88 r 19 17 15 
STOPE 
endet ð y 29 13 e 13 
Denmark: EE 202 149 e 125 
LN MEN 11 4 e A 
LÉI 17 15 e 13 
Germany, West... ll... l... e y 2,827 2,220 1,894 
III on Eet 44 e 400 
Ireland RCNH t 40 Ss NA 
Ill ³ð A ĩ 138 125 51 
Fl ⁵³ðV mw E 1,475 1,466 e 1,450 
f ñ dd p 10 
S899! ĩcr xx... ð dd x 405 409 e 400 
Switzerland- 2o oou metum a luas u ee he sal EcL 182 115 100 
United Kingdom. ............................. Lll ll lll 222.222... 2,589 1,056 251 
Africa: 
de South Africa, Republic of e110 111 e 112 
ia: 
FFII ͥ ͥͥ eee EE r 81 88 e 88 
CN r 5,671 5,283 4,878 
1J·˙¹m ⅛«²] ] ð . dd ĩðâ ß CC cC LE 10 9 
I ³˙¹¹-⁴ ͤ%owſ Zy A ⁰⁰⁰⁰ 200 200 200 
Sri Lanka (formerly Ceylon Set 9 8 
Oceania: 
Australig €... Lu Besta : y . D SU 772 772 772 
New Zealand ER. ⁰⁰M¹⁰hh ⁰³ ⁊ð A MM 39 e 40 e 40 
Total gashouse coke- ---------------------4------------------- r 15,478 12,616 10,864 
ALL OTHER TYPES 10 
pini 2 
wechoslovakia ©: 23. ðiꝭ/ oe) hee 1,540 1,540 1,540 
Germany, East ll- o J. eo ee 8 6,918 e 6,600 e 6,600 
Dua ia EE e 90 NA NA 
Asia: 
prop MM "T" r 4,814 8,852 e 8,848 
Il! ³ ³ſſdſſſdddd ne Suk ha aa sS 80 
Total all other types r 12,942 12,072 12,063 
Grand total cc Sd es a ao es eee ee 8 r 414,723 397,667 397, 520 


e Estimate. P Preliminary. r Revised. NA Not available. 

In addition to the countries listed, Algeria, Arab Republic of Egypt, Malaysia, People's Republic of China, 
Mexico, Norway, Romania and the U.S.S.R. have produced gashouse coke in previous years and may have 
continued production into the time period covered by this table, but no statistics are available and information 
is inadequate to make reliable estimates of output levels. Japan also produces low temperature coke but data 
are not available except where otherwise noted, coke breeze has been excluded from this table. 

i ree at high temperature in conventional carbonizing equipment (including slot and beehive 
coke ovens). 

3 Includes beeeze. 

* Includes relatively small amounts of gas coke. 

5 Includes relatively small amounts of low-temperature coke. 

6 ti are total of so-called hard coke production from collieries and coke plants (including those at steel- 
works). 

7 Data are for years beginning March 21 of that stated. 

8 Includes coke produced at high temperatures in carbonizing equipment designed primarily for gas manu- 
facture. (Horizontal and vertical coal-gas retorts.) In addition to countries listed, Canada and Finland produce 
gas coke but output is not reported separately from metallurgical coke and the output has been included in that 
section of this table. 

9° Data are for years beginning March 81 of that stated. . : 

10 Includes coke produced at low and medium temperatures, as well as produced in unconventional equip- 
ment (chain-grate cokers). 

11 Includes coke produced from lignite at high temperatures. 


450 MINERALS YEARBOOK, 1972 


Table 22.—Quantity and value at ovens oí coal carbonized in the United States 
in 1972, by State 


Coal carbonized Coal per ton 
of coke 
State Value 
Thousand ———————————— Short 
short Total tons Value 
tons (thou- Average 
sands) 
OVEN COKE 
AT d eee esses 7,551 $106,899 $14.16 1.42 $20.11 
California, Colorado, Utah....................... 4,665 64,491 18.82 1.5 21.97 
III ³ 8 8,312 49,474 14.94 1.59 28.75 
Dil m lalu sip E 18,788 216,898 15.73 1 28.60 
Kentucky, Missouri, Tennessee, Texas............ 2,984 45,599 15.28 1.42 21.70 
Maryland and New York........................ 7,817 160,374 20.52 1.44 29.55 
Michigan ass osu Ae Cots 8 4,992 96 , 757 19.38 1.36 26.36 
Minnesota and Wisconsin....................... 1,188 20,666 18.16 1.39 25.24 
Obio- tee voce N 12,725 197, 107 15.49 1.44 22.81 
Pennsylvania______......-..-----.--------..--- 22,886 340,488 14.88 1.44 21.48 
West Virginia 4,828 65,197 13.50 1.38 18.68 
rr A . .. .. uoa 86,687 1,363,945 15.74 1.45 22.81 
At merchant planten 7,798 137,701 17. 67 1.39 24.56 
At furnace plants 18,898 1,226,244 15.64 1.45 22.58 
Total-1911.. ð oe sees 81,952 1,146,959 14.00 1.45 20.30 
BEEHIVE COKE 

Pennsylvania and Virginia 1,059 10,428 9.85 1.62 15.96 

Total: 
ug EE 1,059 10,428 9.85 1.62 15.96 
1971. EE 1,289 11,005 8.54 1.67 14.26 


1 Data may not add to totals shown because of independent rounding. 


Table 23.—Bituminous coal carbonized in coke ovens in the United States, by month 


(Thousand short tons) 
1971 1972 
Month — — N . O — >.--ə ƏH,M—— 
Slot Beehive Total Slot Beehive Total 

January u Ooo Oo et ES eee tes 8,169 107 8,276 6,790 82 6,872 
February... EE 7,298 120 7,418 6,689 86 6,715 
LOEN.) .. ooo -- ⁰mvr;K 88 8,255 125 8,380 7,878 85 7,458 
ö§ĩ§ê1¹;T ⁰⁰y 8,047 110 8,157 7,338 85 , 423 
)))) bus ga ba ie li Su es 8,182 125 8,307 7,557 82 7,689 
17] leet es 7,615 126 7.741 7,126 84 7,210 
7 HN SUN UMEN: 6,89 110 7,006 7,276 19 7,355 
3F3F77ECCCCCCͤ ò ͤ'U UE 5,067 97 5,164 7,273 87 7,360 
September. 5,722 95 5,817 6,952 88 1,040 
October. is i Sn ³·1A A 5,633 90 5,723 7,258 87 7,345 
November... 4,597 82 4,679 7,068 102 7,165 

December. ........................-- 6,051 101 6,152 1,518 112 ; 
'Tütal!-- c ² ee cece shes 81,531 1,289 82,820 86,213 1,059 87,272 


1 Data may not add to totals shown because of independent rounding. 
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Table 24.—Anthracite carbonized at oven- 
coke plants in the United States, by month 


(Thousand short tons) 

Month 1971 1972 
een, 35 40 
Februar 28 42 
Ml 8 36 42 
FFF MR 38 38 
Ne EE 87 87 
EE 86 41 
D UE 83 86 
ae ER d 37 37 
September 37 38 
See Sa ee eced 88 40 
November 27 41 
EE 89 42 
Total-------------------- 421 474 


Table 25.—Average value per short ton of 
coal carbonized at oven-coke plants in the 
United States, by State 


State 1971 197 
Alabeama . $12.46 $14.16 
California, Colorado, Utah....... 12.50 18.82 
Illinois 13.41 14.94 
Indiana 14.67 15.78 
Kentucky, Missouri, Tennessee, 
exas__ _ ut etna be 11.78 15.28 
Maryland, New Jersey, New 
York. C L. ecc oe 18.94 1 20.52 
Michigan. .-------------------- 17.71 19.38 
Minnesota and Wisconsin........ 18.99 18.16 
Gr ² a Oun ee s 18.52 15.49 
Pennsylvania 12.87 14. 88 
West Virginia 12.52 18.50 
Average 14. 00 15.78 
Value of coal per ton of coke. ..... 20.30 22.81 


1 Does not include New Jersey. 


Table 26.—Average volatile content of bituminous coal carbonized by oven-coke plants 
in the United States 


(Thousand short tons) 


High Medium Low Total 
Year Volatile Volatile Volatile Volatile 
Quantity content Quantity content Quantity content Quantity content 
(%) (%) (%) (%) 

1968...........- 55,853 85.0 12,906 27.3 20,074 18.7 88 , 833 80.2 
19899 59,284 35.1 12,785 26.8 19,674 18.6 91,748 30.4 
1970...........- 62,703 84.0 11,660 26.3 20,217 17.2 194,581 29.4 
1971...........- 53,542 85.1 12,085 25.2 15,904 18.3 81,581 80.4 
19172. EE 60,536 84.7 8,754 26.4 16,928 16.8 86,218 80.3 


1 Data may not add to total shown because of independent rounding. 


Table 27.—Coal received by oven-coke plants in the United States in 1972, 
by consuming State and volatile content 1 


(Thousand short tons) 


High-volatile Medium-volatile Low-volatile Total 
Consuming State —  — — —ä— — — T coal 
Quantity %of Quantity % of Quantity ꝙ of receipts 
total total total 
Alabama 2 1.664 20.2 5, 703 69.4 853 10.4 8,220 
California, Colorado, Utah.......... 8,858 84.0 651 14.2 81 1.8 4,591 
Ilinola- 8 2,646 80.9 71 2.1 555 17.0 8,271 
Indiana.. ß 8,966 64.5 1,905 18.7 8,080 21.8 18,900 
Kentucky, Missouri, Tennessee, Texas 1,691 56.5 412 18.9 884 29.6 ,98 
Maryland and New York... 5,454 70.7 1,119 14.5 1,148 14.8 7,715 
Michigan 8,480 65.3 209 8.9 1,638 80.8 5,828 
Minnesota and Wisconsin 894 86.7 240 22.3 440 41.0 1,074 
LTE 10,092 78.4 885 8.0 2,897 18.6 12,874 
Pennsylvania 15,662 68.0 8,772 16.4 8,584 15.6 28,018 
West Virginia... 4,089 82.1 e Za 893 17.9 4,981 
Total 1972 22 57, 997 65.9 14,468 16.5 15,497 17.6 87,962 
At merchant plants 8,190 40.9 1,446 18.5 ,168 40.6 7,804 
At furnace plant 54,807 68.4 18,022 16.2 12,830 15.4 80,158 
Total Ir scs 52,8345 65.9 12,611 15.9 14,440 18.2 79,397 


1 Volatile matter on moisture-free basis: High- volatile over 31%; medium- volatile 22 to 81%; and low- 


volatile —14 to 22%. 


2 Data may not add to totals shown because of independent rounding. 
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Table 28.—Origin of coal received by oven-coke plants in the United States in 1972, 
by producing county and volatile content 1 


(Thousand short tons) 
Volatile content 
State and county of production — - j> À—>À—  .>— j x Total: 
High Medium Low 
Alabama: 
Lee EE 810 am "S 310 
Perser ee e 688 5,582 pfe 6,220 
Tens ² ⅛x;K emt UE ; ES Ls 100 
1 ſ ee eee ͤ EEN 4 87 oa 127 
Arkansas: 
Sebastian... E E 115 115 
Colorado: 
Gunnison. c oo SSS ³˙» S K 8 450 EN zx 450 
nl ⅛ 616 - m 616 
ORBE sul SL L 2 ae SR ß ts a 296 E fo 296 
PIG ee eae yeah tet nuu aga Se) dee 651 as 651 
Illinois 
I ea ei ie cee se Se ee 1,821 E: b 1,321 
Jeffergoñm- oou E a Lese LP S Sk 2,251 2d Se? 2,251 
TN, TEE 125 e SS 125 
Kentucky: 
ö EE 212 RON E" 212 
l! EE 50 AN ES 50 
A WEE 1,962 < SCH 1,962 
Harlan 2 —jũ odi ceo E EE 4,440 as E 4,440 
Knott l s ul lloc fk r 860 ER A 860 
e ß 147 2 a 147 
Letcher ͥ ͥ / ͥͥ% ⁰Ü¹˙.wſ LER ce ci ER EE 2,897 NT ER 2,837 
1 ta en ashe cet ³ ² ORE MEC ME ON 3,478 Sé is 8,479 
New Mexico: 
Le Ok EE 625 Se __ 625 
Oklahoma 
Haskell. Zeene Oe eae adf 1 219 48 268 
Le Flore. s=: Ed wah rr 8 ER Ge 17 17 
EF ³·¹ pisos a A h u s a 164 Eos n" 164 
Pennsylvania: 
Anthracite. 2.052222 olus. ce Eee IND Ideqdede PORRO m ae 888 388 
Bituminous: 
Ai soi eth 8 1,872 ne a 1,872 
C(CöÜ˙%?ỹ ñ ˙ ... bh te eae == Se 5 5 
ff ³o·imm ³ M... oo usa 8 EN 949 2,254 8,204 
Clearfield__.......------------ eee LL L2 c2 222222 c 16 
F ³¹ðwmA7;u ese ei dL a g A E D 4,895 ES 4,885 
En EES Ga 79 758 838 
Ann. 11,238 me We 11,238 
Westmoreland- 2.22222 222. 1,482 EE S 1,432 
Utah: 
Carbón EE 1,872 ec os 1,872 
Virginia 
Pelett ee ee 910 417 1,055 2,382 
Dickenson- ⁵⁰⅛VvÜ.!Uu. ³ð K y uid 683 (s) ae 
üssell 2 ore mu e eg ate , . 8 200 678 E 877 
NL NEE = 6 s 6 
MINORA eeu uiu ³»W--âv˙᷑ ͥ Ducere ee Let eh 171 Bé PM 171 
West Virginia: 
Era, ee Ee 267 ae SR 267 
BOONE EE 1,879 1,879 
E EE 1,997 876 873 8,246 
( ³owm».¹. Sone .. ³ ² m kk m sQ E 10 deg 
Greenbrier 2.2. L2 eee E 171 Lr 171 
FTI ͥ%Ä“²¹⁰ a h ls Mir — 10 Ka 
eer 2,28 2 qa 2,233 
Genee Ee 4,663 423 BS 5,087 
Mee; ] ⁰ A 5 3,542 5,264 8,863 
ale BEER 1,048 PS I 
Mereer: cu u gon at yuru use uu osa au uyum comes hee SS? 1 894 
NIE 1,604 44 WS 1,648 
Menn ð- 280 ee Sh 
Nicholas- ls u us. oe tee eee eee 190 648 ont 
, ß EE ia = Së i. 
Raleigh. dd LA eec m 15 1,437 1,452 
D penu J asnuta Sha ³ðſ/ſ Gn t a Z E zx p En FS 
dins ))))/)kõ..˖.ͤöX as S B NEPOS u D 18 == ET 18 
hse MMOL". HS 52 E 52 
NEE ees 180 467 2,873 8,021 


Total? C ⁵ 8 57, 997 14,468 15,497 87,962 


1 Volatile matter on moisture-free basis: high-volatile—over 3195; medium-volatile—22 to 31%; and low- 
volatile—14 to 22%. 

* Data may not add to totals shown because of independent rounding. 

3 Less than 1⁄4 unit. 
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Table 29.—Origin of coal received by oven-coke plants in the United States in 1972, 


by State 
(Thousand short tons) 
Producing State 
Consuming State — —  -- ` 
Ala- Ar- Colo- Illinois Ken- New Okla- 
bama kansas rado tucky Mexico homa 
Ahr 6,438 Si ue ids = - T 
California, Colorado, Utah----------------- a -. 2,013 unm = 626 PS 
[no Oc eee oes "M 105 -- 1,242 1,188 Je (1) 
Indiana__. 5 ee Soa oe 820 e -- 2,455 3, 123 S 1 
Kentucky, Missouri, Tennessee, Texas (1) = ae un 6 zum 416 
Maryland and New Vor oe ee 2t -. 2,091 Ze e 
Michigan... l K = 10 Se -- 1,811 ane 80 
Minnesota and Wisconsin................. = Së Ge S5 263 E dx 
WO seston AAA 8 us Se Box -- 1,912 as uus 
Pennsylvania T is a -- 2,292 - xe 
West Virginia Sec E Sei E 280 ES == 
Total 1972 l... 6,758 115 2,018 3,697 13,480 625 447 
At merchant plants 768 p^r d ERE 149 za 18 
At furnace plants 5,995 115 2,018 3,697 12,732 625 429 
Total 1971______________ 8 5,636 26 2,586 3,889 11,521 621 486 
Producing State—Continued 
Pennsyl- Utah Virginia "Tennessee West Total 
vania Virginia 
Aab. 51 8 917 EEN 814 8,220 
California, Colorado, Utah. ................ Ja 1,872 ES s 81 4,591 
ine 86 63 "- 7 ee 716 8,271 
Ine 1,285 ne 650 -- 6,116 18,900 
Kentucky, Missouri, Tennessee, Texas 82 zs 239 -- 1,681 2,989 
Maryland and New Vork... 3,038 os 898 -- 2,189 7,715 
Michigan.. 248 == 206 88 à 5,328 
Minnesota and Wisconsin 71 Se 215 Eë 525 1,074 
. pees See chee ere cate 4,364 š 697 -- 5,901 12,874 
Pennsylvania. 11,904 Ge 752 -. 8,070 28,018 
West Virginia 2,770 D 87 — 1,944 4,981 
Total 1972_______________ eee 28,826 1,872 4,118 -. 81,009 287,962 
At merchant plante e 1,069 — 4,849 
At furnace plants 28 ,469 1,872 8,049 -. 26,160 80,158 
Total 1971. 22,955 1,468 4,440 10 25,858 79,897 
1 Less than 14 unit. 
z Data may not add to totals shown because of independent rounding. 
Table 30.—Quantity and percentage of captive coal received by oven-coke plants 
in the United States 
(Thousand short tons) 
At merchant planta At furnace plants Total ! 
Year Total Captive coal Total Captive coal Total Captive coal 
coal — .. —— coal — —.—— coa POR 
received Quan- % received Quan- % received Quan- % 
tity tity tity 
1938 7,735 2,659 34.4 81,213 48,999 60.3 88,948 51, 658 5 
1089... = 8,232 2,895 85.2 83,416 52,447 62.9 91, 648 55, 342 60.4 
17 ³ðͤ K ST ss ee 7,866 2,320 29.5 86,869 51,379 59.2 94.785 58,699 56.7 
T · 5,284 2, 235 42.3 74,113 44,319 59.8 79, 397 46, 554 58.6 
7277 l L UQ 1,804 2,825 29.8 80,158 45,354 56.7 87.962 47 679 54.3 


1 Data may not add to totals shown because of independent rounding. 
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Table 31.—Month-end stocks of bituminous 
coal at oven-coke plants in the United States 
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Table 32.—Month-end stocks of anthracite 
at oven-coke plants in the United States 


(Thousand short tons) (Thousand short tons) 
Month 1971 1972 Month 1971 1972 
January- ---------------------- 8,889 7,850 Januar 111 107 
Februar 8,327 8,118 February...................... 97 125 
r . . eee 8,966 8,560 Maren 80 19 
ll 8 9,804 9348 April... ---.------------------- 65 68 
BY EE PEE tees eee 10,642 10,014 „ 55 66 
Jüne i seo ce 8 10,849 10,188 June ` 70 61 
July. ³ĩðVAud okt 8,517 8,259 July... .  . a ee we ee ts 89 60 
A [oit EE 10,369 8,558 po Fa i ae 0 Ta has 102 68 
September 11,818 8,777 September 108 70 
October. 7,9 9,052 October. ..............-.....- 110 90 
November 5,381 9,460 November 130 96 
mber...............-.---.- 7,19 9,032 mber... eet eee 118 
Table 33.—Coal-chemical materials, exclusive of breeze, produced at oven-coke plants 
in the United States in 19721 
Sold 
Product Produced Value On hand 
Quantity ——_—_—_— Dec. 31 
(thou- Total Average 
sands) (thou- per unit 
sands 
Tar, crude- ------------------- thousand gallons.. 747,186 340,875 $39,634 $0.116 51,486 
Tar derivatives: 
Sodium phenolate or carbolate. ........ do.... 8,007 2,837 211 .074 178 
Crude chemical oil (tar acid oil) do.... 9,731 9,722 1.469 .151 122 
Pitch of tar: 2 
Soft. thousand short tons 326 137 5,149 87.584 7 
JJ!!; et ee Mc do.... 209 97 4,109 42.361 4 
Other tar derivatives ~~ -__ NS M 12,469 E zc 
Ammonia products: 
ale. - Sete thousand short tons. . 564 471 7,588 16.110 83 
Liquor (NH; content dd do.... 13 18 614 47.281 2 
Diammonium phosphate do.... 41 39 4,120 105.641 2 
TOA tena ee kk do e Dee 12,322 e E 
Sulfate equivalent of all forms do.... 656 559 "e Sa 92 
NH; equivalent of all forme do 169 144 = uc 24 
"Used under boilers, etc... million cubic feet. — 102,860 27,241 .266 Sp 
Used in steel or allied plants do.... -- 864,896 101,307 .278 SC 
Distributed through city mains do.... *916,011 11,392 8,947 Ki "e 
Sold for industrial use.. do.... a 55,843 11,397 .204 E 
/! do.... 4916, 011 584,491 * 143,893 . 269 ore 
Crude light ot... thousand gallons.. 214, 201 86,915 9,584 .110 10,151 
Light oil derivatives: 
Benzene: 
Specification grades (19, 25, 90%) -_ do 76,817 16,139 15,847 207 2,507 
Other industrial grades do.... 8,532 8,486 491 .141 67 
Toluene (all grade) do.... 14,871 13,954 2,501 .179 810 
Xylene (all grade) do 8,351 8,208 578 180 517 
Solvent naphtha (all grades) do 2,815 2, 596 462 178 242 
Other light oil derivatives do.... 8,898 2,620 849 837 885 
Totali le eed TVA do.... 104,484 102,503 20,728 .202 4,478 
Intermediate light oll do- 8,704 754 70 .098 214 
Grand total------------------------------ GR -. 5249,688 z = 


1 Includes products of tar distillation conducted by oven-coke operators under the same corporate names. 

2 Soft-water-softening point—less than 110° F; medium—110° to 160° F; hard-oven—160° F. Figures on 
hard pitch includes small amount of medium pitch. 

3 Creosote oil, cresols, cresylic acid, naphthalene, phenol, pyridine, refined tar, tar paint. 

‘Includes gas used for heating ovens and gas wasted. 

5 Data may not add to total shown because of independent rounding. 

6 119,485,000 gallons refined by coke-oven operators to make derived products shown. 
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Table 34.—Coal equivalent of the thermal materials, except coke, 
produced at oven-coke plants in the United States 


Materials produced Estimated equivalent in heating value ! 

(billion Btu) Coal 

———————————————— —— — equiv- 

Coke Surplus Light alent 

Year breeze gas Tar oil (thou- 

(thou- (billion (thou- (thou- Coke Surplus Tar Light Total sand 

sand cubic sand sand breeze gas oil short 

short feet) gallons) gallons) tons) 

tons) 

1968. 4,074 575 760,812 238,887 81,480 316,250 114,114 31,055 542,899 20,721 
1969. 4, 401 595 768,766 258,910 88,020 327,250 115,315 33,658 564,248 21,536 
1910 (? 4, 665 585 760,926 244,107 93,300 321,750 114,189 31,734 560,923 721,409 
19711 8 4,048 507 679,377 201,626 80,960 278,850 101,907 26,211 487,928 138, 623 
1912. EEN 4,261 584 747,186 214,201 85,220 298,700 112,078 27,846 518,844 19,740 


1 Breeze, 10,000 Btu per pound; gas, 550 Btu per cubic foot; tar, 150,000 Btu per gallon; and light oil, 180,000 
Btu per gallon. 


Table 35.—Average value of coal-chemical materials used or sold and of coke 
and breeze per short ton of coal carbonized in the United States 


1968 1969 1970 1971 1972 

Ammonia produ ett 30.194 30.173 30.151 30. 136 30.142 

Light oil and its derivatives... .421 .435 .405 .865 .950 

Surplus gas used or sold___.....-----.----------- 1.483 1.502 1.561 1.640 1.660 
Tar and its derivatives (including naphthalene): 

Tar burned by producers ii. .911 .917 .998 .941 .866 

Sold- een 8 727 685 623 .721 .721 

T ⁰Ü¹˙¹ͥ1Aàͥ²¹ A ea oceans 3.142 3.112 3.138 3.203 3.245 

Coke produced. „„ 12.246  ?12.560 219.208 221.135 ? 22.978 

Breeze produce tu 314 388 . 481 534 538 

Grid... aes tuk bees 15.702 16.060 22.827 24.872 26.754 


1 Includes pitch-of-tar. 
2 Average value of coke used or sold. 


Table 36.—Percentage of coal costs recovered from the recovery of coal-chemical 
materials in the United States 


1968 1969 1970 1971 1972 
Product: 

Ammonia products 1.9 1.8 1.3 1.1 1.0 
Light oil and its derivatives. 4.8 4.4 4.3 8.8 8.2 
Surplus gas used or sold.___ 15.1 14.4 12.8 11.7 10.6 

Tar and its derivatives used or sold (including 
naphthalenenninnun “ 10.4 10. 5 9.0 8.0 8.0 
dolut tie Gite ical bos dt dinar 31.1 22.8 


Tota 81.7 3 21.4 24.6 š 
Value of coal per short toponn n $10.01 $10.42 $12.21 $14.00 $15.74 
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Table 37.—Production and disposal of coke-oven gas in the United States in 1972, 
by State 
(Million cubic feet) 
Produced Surplus used or sold 
Value 
Thousand 
cubic Used in Average 
State Total feet heatin per Wasted 
per ton ovens Quantity Thousands thousand 
of coal cubic 
feet 
Alabama.................- 2,836 9.65 94,467 85,924 $8,285 $0.231 2,446 
California, Colorado, Utah... 61,498 13.18 19,339 42, 002 „489 226 157 
Illinois 88,624 10.12 13,948 16,908 4,178 . 247 2,668 
Indiana..................- 147,257 10.68 56,939 89,341 21,986 246 977 
Kentucky 5 Ten- 
nessee, Texas 25, 408 8.51 12, 346 10,471 2,482 . 287 2,590 
Maryland and] New York.... 85,817 10.91 32,707 50,367 17,368 . 345 2,244 
Michigan 50, 581 10.18 14,200 38 ,005 9,310 . 363 3,876 
Minnesota and Wisconsin 9,798 8.61 4,009 ,48 1,393 .254 800 
Ohio... .................... 181,999 10.37 52,910 15,730 22, 762 301 3,359 
Pennsylvania 244, 185 10.67 105,214 137,517 36,415 265 1,458 
West Virginia 53,611 11.10 15,808 37 , 740 10,275 .212 63 
Total 1972 12 916,011 10.57 361,887 534,491 148,898 269 19,632 
At merchant plants. 69,221 8.88 32.016 29, 217 7,130 . 244 6,988 
At furnace plants 846, 790 10.73 329,871 505,274 186,768 271 12,644 
Total 1971 861,691 10.51 835, 978 506, 563 134, 382 265 19, 150 


1 Data may not add to totals shown because of independent rounding. 
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Table 38.—Surplus coke-oven gas used by producers in the United States 


and sold in 1972, by State 


(Million cubic feet) 
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Used by producers 
In steel or allied plants 


Under boilers, etc. 


Value Value 
State Average Average 
Quantity Thousands per Quantity Thousands per 
ousand thousand 
cubic cubic 
feet feet 
Alabama. --------------------~------- 15,015 $3 , 584 $0.239 16, 734 $3,854 $0.231 
California, Colorado, Utah............. 1) 1) 1) 1) (1) 1) 
III l A) 4,424 1,186 .268 11,603 2,813 .242 
Indian; usss acusa 16,023 4,615 .288 70,062 15,972 .228 
Kentucky, Missouri, Tennessee, Texas 6,131 1,600 .261 (1) (1) (1) 
Maryland and New York 822 159 .198 43,277 14,918 345 
Michigan —— — ———— — (1) (9) (1) (1) (2) (1) 
Minnesota and Wisconsin 8,483 909 .261 1) 1) (1) 
G))“. 9,578 3,073 .821 61,196 18,586 .804 
Pennsylvania... .  . 14,027 3,699 .264 81,865 24,370 .298 
West Virginia (1) (1) (1) (i) (1) (1) 
Undistributed__.__....-.---.--------- 32,858 8,416 .256 80,160 20,7938 .269 
Total 1972 79))ꝝ. 102,360 27,241 .266 364,896 101,307 .278 
At merchant plants 11,016 2,579 .284 3 (s) (3) 
At furnace plants 91,344 24,662 .210 364,896 101,307 .278 
Total if cusses 100,816 26,016 258 339,299 93,630 .276 
Sold 
Distributed through For industrial use 
city mains 
Value Value 
Average Average 
Quantity Thousands per Quantity Thousands per 
thousan thousand 
cubic cubic 
feet feet 
SAIT, TT EE Ge Se z= (1) (1) (1) 
California, Colorado, Utah............. ae SS = Gs i E 
7 8 NN Ka m (1) d (1) 
Indiana- s (1) (1) (1) (1) (1 (.) 
Kentucky, Missouri, Tennessee, Texas (1) (1) (1) (1) (1) 0 
Maryland and New Vor OI (1) (1) (1) (1) 1 
Michigan. (1) (1) (1) (1) (1) 1 
Minnesota and Wisconsin (1) (1) (1) (1) (1) 1 
G ioOoOO‚‚o‚‚l. UC des (1) (1) (1) (1) 63 (1) 
Pennsylvania. .............-......--- (1) (1) (4) (1) 1) (1) 
West Virginia t ES = (1) (1) (1) 
Undistributed__......__....-.--------- 11,392 $3,947 $0.347 55,843 $11,397 $0.204 
Total 9 11,392 3,947 .847 55,843 11,397 204 
At merchant plants 11,392 8,947 347 13, 109 2,781 .212 
At furnace planta «„ (4) (4) (4) 42,734 8,616 202 
Total 1971_____________ tees 10,795 8,554 .829 55,658 11,182 201 


1 Included with “Undistributed” to avoid disclosing individual company confidential data. 
2 Data may not add to totals shown because of independent rounding. , 

3 Included with furnace plants to avoid disclosing individual company confidential data. 

4 Included with merchant plants to avoid disclosing individual company confidential data. 
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Table 89.—Coke-oven gas and other gases in heating coke ovens 
in the United States in 1972, by State 1 


(Million cubic feet) 
Coke- Blast- Total 
State oven furnace Natural coke-oven 
gas gas gas 
equivalent 
ET HERE cues 84,467 NT Es 84,467 
California, Colorado, Utah............................-..-. 19,389 48 19,882 
NO eee ee . uN ats 13,948 1,68 15,630 
IJ ³⅛V-m 56,939 4,348 2,981 64,218 
Kentucky, Missouri, Tennessee, Te ass 12,346 ae zs 12,346 
Maryland and New York... ll... 82,707 7,160 817 40,184 
A; ⁵ð d ⁵⁵m ⁰t coude 14,200 8,789 ae 22,989 
Minnesota and Wisconseii 4,009 er 82 4,041 
7; ] s er e ee 52,910 558 Ss 58,468 
Pennsylvania. ße ete oe oS we eee eee 105,214 2,185 See 107 ,849 
West Virginia_____ ð 15,808 6,760 => 22 , 568 
f e soos E esl  UE 861,887 81,377 8,322 896 , 586 
At merchant plants LLL lll Lll l.l. 82,016 me 82 32,048 
At furnace plants 829,871 31,377 3,290 364, 538 
Ph ĩð A ĩð Ds 335, 978 31.947 2, 985 370,910 


1 Adjusted to an equivalent of 550 Btu per cubic foot. 
2 Data may not add to totals shown because of independent rounding. 


Table 40.—Coke-oven ammonia produced in the United States and sold in 1972, by State 
(Thousand short tons and thousand dollars) 


Produced 
State Active Pounds As 
plants ! Sulfate per ton As liquor 
equivalent of coal sulfate 1 (NH 
coked content) 
KRITT KEE 7 67 17.82 67 Ka 
California, Colorado, Uta 3 67 28.77 44 (5) 
J Ei Lt EE 4 22 13.28 2 E 
Indiana and Michigan mc amie ua same a deme se 6 162 19.268 145 3 
Kentucky, Minnesota, Tennessee, Texas 4 17 15.74 9 3 
Maryland and New Sork e nean 4 76 19. 65 73 d 
Eeer 11 101 16.71 91 s 
Pennsylvania... 1... .. 1... .... 9 112 18.40 112 sia 
i 3 41 17.11 41 ES 
Undistributed--.----.--------------------------- "m Ga -— e 13 
r ³ e Ovi 51 656 18.98 5 604 18 
At merchant plants 7 85 28.89 (6) 13 
At furnace planttnð²zngd ee 44 621 18.7 (7) 
Total ve DEE 52 682 16.21 578 14 
Sold On hand Dec. 31 
As sulfate As liquor As 
(NH; content) As liquor 
————————————————————— sulfate (NH; 
Quantity Value Quantity Value content) 
Abe ĩðVNçd 88 67 983 EN zu 2 oe 
California, Colorado, Utah ggg 49 2,138 (3) (3) 2 (8) 
)) ed See 20 808 oe C 8 P 
Indiana and Michigan 100 8,731 (3) (8) 18 8) 
Kentucky, Minnesota, Tennessee, Texas. 8 97 (8) (3) 1 3 
Maryland and New York.............- 65 1,332 (3) (3) 11 
Gö§ĩ%[ãr ³ Us. ee i aep ees 74 1,185 (*) (s) 20 8) 
. 33 90 1.567 š =š 28 c 
West Virginia__._.....-....-.-------- 88 422 = Se A 8 
Undistributed............. eS zs a 13 614 eS 2 
Total 1972 k)))) 8 510 11,708 18 614 84 2 
At merchant plants (9 (8) 18 614 1 2 
At furnace plants 510 11,708 (7) (7) 84 (7) 
Total i 8 663 11.361 16 806 28 2 


1 Number of plants that recovered ammonia. 

2 Includes diammonium phosphate. 

3 Included with “Undistributed” to avoid disc Sit, individual company data. 

4 Data may not add to totals shown because of independent rounding. 

5 Comprises 564,000 tons of ammonium sulfate and 41,000 tons of ane phosphate. 

6 Included with furnace plants to avoid disclosing individual company data 

7 Included with merchant plants to avoid disclosing individual company data 

s Com a 471,000 tons of ammonium sulfate valued at $7,588,000 and 99.0 000 tons of diammonium phos- 
phate valued at $4,120,000. 
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Table 41.—Coke-oven tar produced in the United States, used by producers, 
and sold in 1972, by State 


(Thousand gallons) 


Produced Used by producers 
State Gallons For 
Total per ton refining As fuel Other- 
of coal or wise 
coked topping 

;; ee eee iss ks 54,937 7.28 (1) (1) () 

California, Colorado, Uta 46,864 10.05 (1) (1) (!) 

. ³˙w y 22,152 6.69 (1) (1) (1) 

TT TEE 147,152 10.67 ( 81, (1) 

Kentucky, Missouri, Tennessee, Texas. ........... 19 , 752 6.62 Be re (1) 

Maryland and New Tor.... 63,256 8.09 (1) (i) (1) 
Michigan 8 84,202 6.85 8 T is 

Minnesota and Wisconsin... 6,315 5.55 Ze 1) 

rr ³oÜ¹w 111,826 8.79 (1) 52,686 (1) 

Won Vice J E ⁵⁵¼ 200,236 8.75 (1) 24,986 (1) 

West Vireinis -2-2-4-2 40,494 8.89 (1) (1) (i) 
Uodistributed. Sc -. 278,888 9,574 4,286 
Total id H??? e 747 ,186 8.62 273,388 119,080 4,286 

At merchant plante 43,453 5.58 3 (3 (3) 
At furnace plants 703,733 8.92 278,888 119,030 4,286 
Total Lu EE 679 ,377 8.29 280,959 111,877 1,647 

Sold for refining into 
tar products 
On hand 
Value Dec. 31 
Quantity ——————————— 
Thousands Average 
per gallon 
Alabama ß ß Scat tie ts 34,416 $3,969 $0.115 2,579 
California, Colorado, Uta 80 ,878 4,905 .139 ,900 
| a) © eMe n Tec Mord TERR 21,204 2,818 109 1,575 
KT EE E? 28,491 8,184 .110 4,841 
Kentucky, Missouri, Tennessee, Texas.....................- 19 ,291 2,185 .113 688 
Maryland and New V Ork 85,836 4,017 .112 8,005 
H oo eect k acc eee E 83,673 8,560 .106 2,652 
Minnesota and Wisconsin. ------------------------------ 14,119 1,553 110 2,007 
C(CÄ§öÄè¹⁵³ ẽ --“P ʃꝑTʃ—U— E 41,804 5,932 . 126 6,260 
Wo M sss ro T V E E SE c 
es III 8 4 4 4 

Und. z4 za =š = 
Total 1972: EG 840 ,875 89,634 116 51,486 
At merchant planta... _._._.__.____._.-_--_-_-_----------- 42,720 4,877 .114 1,725 
At furnace plants 298,156 84,757 .117 49,711 
Total tg DEE 834,076 85,960 .108 40,684 


Included with “Undistributed” to avoid disclosing individual company data. 

* Data may not add to totals shown because of independent rounding. 

s Included with furnace plants to avoid disclosing individual company data. 

4 Included with Minnesota and Wisconsin to avoid disclosing individual company data. 


Table 42.—Coke-oven crude light oil produced in the United States and derived products 
produced and sold in 1972, by State 


(Thousand gallons) 


Crude light oil Derived products 
Sold? 
State Active Pro- Gallons Refined On Pro- |————————— 
plants! duced per ton on hand duced Quan- Value 
of coal premises? Dec. 31 tity (thou- 
sands) 
Alabama. 7 14,841 1.98 5,788 1,941 3,299 3,190 568 
California, Colorado, Utah......... 3 16,798 3.60 11, 100 347 8,886 7,769 1,638 
Illinois, Indiana, Michigan 10 41,940 2. 26 454 1,692 (0) (4) (4) 
entucky, Missouri, Tennessee, 

Texas, West Virginia 7 19,002 2.56 1,886 1,146 1,912 1,899 394 
Maryland and New Vork. 4 22,942 2.96 11,114 1,058 9,856 9,575 1,924 
nec" 8 11 32,184 2.58 19,570 881 17,229 17,567 2,860 
Pennsylvania. ..................- 10 66,548 8.01 69,578 3,086 63,804 62, 13,843 

Total 1972 5. 52 214,201 2.66 119,485 10,151 104,484 102,502 20,727 
At merchant plants 6 9,026 1.98 879 857 ($ 6 (°) 
At furnace plants_______ 46 205,175 2.70 119,106 9,294 104,484 102,502 20,727 

Total 197111. 56 201,626 2.57 110,801 8,472 94,625 94,076 18,838 


1 Number of plants that recovered crude light oil. 

? Includes small quantity of material also reported in sales of crude light oil in table 33. 

5 Excludes 86,915,000 gallons of crude light oil valued at $9,584,000 sold as such. 

4 Included with Maryland and New York to avoid disel individual company confidential data. 
s Data may not add to totals shown because of independent rounding. 

* Included with furnace plants to avoid disclosing individual company confidential data. 
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Table 43.—Yield of light oil derivatives 


from refining crude light oil at oven-coke ` 


plants in the United States 


(Percent) 


Solvent Other 
Benzene Toluene Xylene naphtha light 


Year (all (all (all (crude oil 
grades) grades) grades) and ro- 
refined) ucts 
1968. 63.9 13.6 8.8 2.6 4.6 
1969__ 67.0 13.1 3.5 2.9 4.4 
1970... 63.0 12.1 3.2 3.3 5.2 
1971.. 65.6 12.4 2.8 8.2 5.0 
1972 59.3 .8 3.1 3.0 4.7 
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Table 44.—Benzene and toluene produced 
at oven-coke plants in the United States, 
by grade 
(Thousand gallons) 


Benzene 
Specifi- oluene 
Year cation Other (all grades) 
grades industrial 
(1°, 2°, 90 grades 
0 

19688 88,449 4,136 19,645 
1969______ 97,508 4,192 9,608 
1970______ 89,517 8,975 17,401 
E 8 68,756 3,391 13,345 
1972 76,317 3, 582 14, 571 


Table 45.—Light oil derivatives produced at oven-coke plants in the United States 
and sold in 1972, by State 


(Thousand gallons and thousand dollars) 


Benzene (all grades) 


Toluene (all grades) 


Yield Yield 
State from Sold from Sold 
Pro- crude Pro- crude 
duced light oil duced light oil 
refined Quan- Value refined - Value 
(%) tity (%) tity 
Alabama__-.-_.._--._----.--------- 2,254 47.4 2,127 394 557 14.4 581 92 
Colorado, Indiana, Utah 6,409 55.9 6,868 1,357 1,558 13.6 1 770 1185 
Maryland, Tennessee, Texas....... 10,408 74.4 10,148 2,029 532 5.4 505 92 
öĩ; ³ð K ³ 13,298 66.4 18,561 2,169 2,696 13.8 2,778 476 
Pennsylvania. ..................- 41,485 55.8 48,025 10,390 9,227 8.4 9,826 1,706 
Total 197223... ......... 79,850 59.3 80,225 16,338 14,571 12.8 13,954 2,501 
Total 971111 8 72,147 65.6 73,145 14,493 13,345 12.4 18,265 2,800 
Xylene (all grades) Solvent naphtha (crude and refined) 
Yield Yield 
from Sold from Sold 
` Pro- crude Pro- crude 
duced light oil duced light oil 
refined Quan- Value refined Quan- Value 
(%) tity (%) tity 
Alabama. — —Á—— (4) ($) (4) (4) (4) ($) (4) (4) 
Colorado, Indiana, Uta 824 8.0 268 50 406 8.5 203 84 
Maryland, Tennessee, Texas....... 184 1.4 150 28 187 4.3 198 24 
TEE 662 4.0 674 125 (5) (5) (5) (5) 
Pennsylvania. ..................- 2,181 8.2 2,117 875 2,222 2.9 2,195 404 
Total 19722222 8,351 8.1 3,208 578 2,815 8.0 2,596 462 
Total 1971................- 2,906 2.8 2,724 513 2,875 8.2 2,472 859 


1 Includes Illinois to avoid disclosing individual company confidential data. 
2 Data may not add to totals shown because of independent rounding. 
s Data not broken down into merchant and furnace plants to avoid disclosing individual company con- 


fidential data. 


4 Included with Maryland, Tennessee, and Texas to avoid disclosing individual company confidential data. 
s Included with Pennsylvania to avoid disclosing individual company confidential data. 


Columbium and Tantalum 


By Joseph A. Sutton? 


The 1972 demand for columbium and 
tantalum in steelmaking continued an up- 
ward trend that began in 1968. For steel- 
making purposes consumption of ferrocol- 
umbium (FeCb) , ferrotantalum-columbium 
(FeTa-Cb), and other columbium and 
tantalum materials totaled 2.9 million 
pounds in 1972. The primary use of these 
materials was for the production of high 
strength-low alloy steels. During the year 
while imports of columbium mineral con- 
centrates and the price of columbium raw 
materials in the forms of columbite and 
pyrochlore concentrates were increasing, 
approximately 2.3 million pounds of com- 
bined pentoxides were awarded to industry 
from Government stocks. The primary use 
of tantalum continued to be for capacitors 


in the electronics industry. The chemical 
industry for the first time used large sheets 
of thin-gage tantalum to make pressure 
vessels that were to be used in the Kel- 
Chlor process for recovering chlorine from 
byproduct hydrogen chloride. 

Legislation and Government Programs. 
—During 1972 the Office of Minerals Ex- 
ploration (OME), U.S. Geological Survey, 
continued to offer financial assistance of 
50% (columbium) and 75% (tantalum) 
of costs for exploration of approved colum- 
bium and tantalum resources. 

The General Services Administration 
(GSA) continued its columbium disposal 
program and sold to industry 1,857,982 
pounds of columbium and 380,209 pounds 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient columbium statistics 
(Thousand pounds) 


1968 1969 1970 1971 1972 
United States 
Mine production of columbite-tantalite 
concentrates... .... LLL LLL. LL L2 ee W w l- 1 = 
Releases from Government stocks 
(Cb content) ee r 1,505 1 1,810 r 1,042 86 779 
Consumption of concentrate: Columbium 
metal contained in all raw ma con- 
sumed (Cb content) 8,997 2,918 8,289 2,846 2,489 
Production of primary 
Columbium Eb wont content) E E sa ms suya w W W W W 
Ferrocolumbium and ferrotantalum-col- 
umbium (Cb Ta content) 6 2,880 2,554 1,480 1,020 1,480 
Consumption of p 5 
Columbium metal onn RE 92 179 261 459 218 
Ferrocolumbium and ferrotantalum- 
columbium (Cb+Ta content) ......... 3,094 8,328 2,591 2,880 8,676 
Exports: Cou Columbium metal, compounds, and 
ys (gross weight)... „ 7 41 46 21 29 
Imports for consumption: 
Columbium mineral concentrate (gross 
weight)... 8,657 4,161 5,719 8,054 8,227 
Columbium metal and columbium-bearing 
alloys (Cb contentt zj 1 5 2 1 1 
Ferrocolumbium (gross weight) ........ 1,171 NA NA NA NA 
Tin slags (Cb content) h 878 454 498 526 547 
World: Production of columbium-tantalum con- 
centrates (gross weight) 28,857 81,451 45,149 24,014 84,958 


r Revised. 
1 Revised to none. 


NA Not available. 


W Withheld to avoid disclosing individual company 


2 Includes columbium content in raw materials from which columbium is not recovered. 


3 Includes material released 
4 Receipts reported by consumers. 


as payment-in-kind for 
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of tantalum in the forms of columbium 
ores and concentrates, 282,370 pounds of 
columbium in the form of ferrocolumbium 
and 14,289 pounds of columbium in the 
form of columbium oxide powder. Of the 
quantities of columbium and tantalum 
awarded in the forms of columbium ores 
and concentrates, 498,366 pounds of colum- 
bium and 70,348 pounds of tantalum were 
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sold on a negotiated bid basis at a value of 
$708,833 in payment for other commodities 
furnished to GSA. The value of all sales of 
columbium-bearing materials in 1972 was 
$4,076,054. The quantities of columbium 
and tantalum materials reported in Gov- 
ernment inventories as of December $1, 


1972, are listed on table 3. 


Table 2.—Salient tantalum statistics 
(Thousand pounds) 


1968 1969 1970 1971 1972 
United States: 
Mine production of columbium-tantalum concentrates. _ _ _ w W oe lu za 
Releases from Government stocks (Ta content) 22. ___ r 476 r215 r 161 6 87 


Consumption of concentrate: Tantalum metal contained in 


all raw materials consumed (Ta content) 1... .......... 1,060 928 1,733 1,116 1,280 


Production of primary products: 
Tantalum metal (Ta eopntent). 692 1,046 916 892 1,852 
Ferrocolumbium and ferrotantalum-columbium (Cb + 
ont 2,380 2,554 1,480 1,020 1,480 
Consumption of primary products: 
antalum metal (Ta content)... -.------------------ 423 751 417 649 922 
Ferrocolumbium and ferrotantalum-columbium (Cb + 
NW WEE 3,094 3,328 2,591 2,880 8,676 
Exports: 
Tantalum ore and concentrate (gross weight)........ 65 85 122 48 195 
Tantalum metal, compounds, and alloys (gross weight). 106 124 640 194 146 
Tantalum and tantalum alloy powder (Ta content)... 84 100 139 85 171 
Imports for consumption: 
Tantalum mineral concentrates (gross weight) 1,230 975 1,046 1,180 1,229 
Tantalum metal and tantalum-bearing alloys (Ta con- 
tent); sus ZZZ eee cee 18 11 51 40 74 
Tin slags (Ta content 418 371 470 481 625 
World: Production of columbium-tantalum concentrates (gross 
ü S... cence / ſ d 23,857 31,451 45,149 24,014 34, 953 
r Revised. W Withheld to avoid disclosing individual company confidential data. 


1 Revised to none. 


? Includes tantalum content in raw materials from which tantalum is not recovered. 
3 Includes material released as payment-in-kind for upgrading. 


4 Receipts reported by consumers. 


Table 3.—Columbium and tantalum materials in Government inventories, 
as of Dec. 31, 1972 


(Thousand pounds, columbium and tantalum content) 


National Defense 


Material Objective (strategic) Production Supplemental Total 
stockpile Act (DPA) stockpile 
inventory 
COLUMBIUM 
Concentratekk "T 5,336 1,307 241 6,884 
Carbide powder: Stockpile grade 20 21 ES = 2 
Ferrocolumbium: 
Stockpile grade. ......................- 930 650 zs 2a 650 
Nonstockpile grad.. SC 738 S ¿= 788 
Metal: Stockpile grade 45 45 Ee == 45 
Oxide powder: Stockpile grade 22 86 NS Ss 86 
TANTALUM 
Tantalum minerals: Stockpile grade 2,947 8,065 756 8 8,824 
Carbide powder: Stockpile grade 2 29 S ui 29 
Metal: Stockpile grade. ..................... 360 201 M = 201 


COLUMBIUM-TANTALUM 
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DOMESTIC PRODUCTION 


Domestic mining activity was insignifi- 
cant during the year. One company pro- 
duced a few pounds of columbium and 
tantalum while doing exploration and de- 
velopment work in Larimer County, Colo., 
but none of the material was marketed. 

Production of columbium metal powder 
decreased 43% in 1972, but data continued 
to be withheld to avoid disclosing individ- 
ual company confidential data. Production 
of columbium metal ingot decreased 64%, 
but again specific information was with- 
held. Production of tantalum metal pow- 
der (including capacitor-grade powder) in- 


creased 51% to 676 tons in 1972; 
production of tantalum metal ingot in- 
creased 52% to 257 tons. 

Ferrocolumbium and columbium master 
alloys were produced by the thermite 
process by the Reading Alloys, Co., Inc., 
and Shieldalloy Corp. Foote Mineral Co., 
Kawecki Division of Kawecki Berylco In- 
dustries, Inc, and Union Carbide Corp. 
produced the material in electric furnaces. 
During the last 3 years no production of 
ferrotantalum-columbium has been re- 
ported by the industry. 


Table 4.—Major domestic columbium and tantalum processing 
and producing companies in 1972 


Colum- Tanta- Tanta- Ferro- 
Company Location bium lum um uum: 
carbide ium 
Allegheny-Ludlum Industries, Ine Brackenbridge, fa X 
—— e eri N.Yog cess d SS SS 
ans Be; iners a ee al oss icago, III 
Muskogee, Okla..........- ) X X X — 
Kawecki Division, Kawecki Beryleo Boyertown, Pa............. X X X X 
Industries, Ine. 
Kennametal, Inc. .‚ Latrobe, fa X X X zr 
Mallinckrodt Chemical Works t. Louis, Moo X X Së = 
Mining and Metals Division, Union Niagara Falls, NY: ¿zS 
Carbide Corp. arietta, Ohio X x ote X 
Greenville, S. Co 
Metals Division, Norton Co... ewton, Mass. ...........- x x 8 — 
Newcomer Products, Ine Latrobe, fra X X GES Sie 
Reading Alloys, Co., Ine besonia, Pa. X z% «x x 
Shieldalloy Cord Newfield, N.J.............- X E on x 
Metallurgical Products Division, Foote Cambridge, Ohio X De Ge x 
Mineral Co. 
Wah Chang Albany (A Teledyne Albany, Ore g X X X a 
Company) 


CONSUMPTION AND USES 


Consumption of columbium in the form 
of high-purity metal totaled 217,562 
pounds, a decrease of 47% from the 
total for 1971. Tantalum metal (including 
capacitor-grade powder) consumed during 
the year increased 42% and totaled 921,851 
pounds. Tantalum metal continued to be 
used primarily in powder or ingot form in 
the manufacture of capacitors, other elec- 
tronic equipment, and corrosion-resistant 
chemical equipment. 

Consumption of ferrocolumbium (FeCb), 
ferrotantalum-columbium (FeTa-Cb), and 
other columbium and tantalum materials 
increased in all end-use categories except 
carbon steels. The largest single-volume 
increase occurred in high strength-low alloy 
steels. Total consumption of columbium 


plus tantalum increased 28% to nearly 
3.7 million pounds in 1972. Domestic con- 
sumption of FeCb, FeTa-Cb, and other 
columbium and tantalum «materials, by 
major end-use categories, was as follows: 
High strength-low alloy steel (31%), car- 
bon steel (20%), superalloys (18%), stain- 
less and heat-resisting steel (18%), full 
alloy steel (8%), miscellaneous and un- 
specified (4%), and alloys other than 
alloy steels and superalloys (1%) . 

The total quantity of ferrocolumbium 
consumed in steelmaking (excluding elec- 
tric and tool steels) was approximately 2.8 
million pounds, an increase of 28% over 
the total for 1971. Consumption of ferro- 
tantalum-columbium continued to be small 
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and amounted to less than 1% of the 
Pech, FeTa-Cb, and other columbium and 
tantalum materials consumed. Stainless and 
heat-resisting steel continued to be the 
major end-use categories for FeTa-Cb. 

Consumption of other tantalum and col- 
umbium materials was about 5% of the 
total FeCb, FeTa-Cb, and other colum- 
bium and tantalum materials consumed. 
Superalloys remained as the major end-use 
category for other tantalum and colum- 
bium materials. 

American Metal Climax Inc. acquired 
the assets of the former General Electric 
Refractory Metals Center in Cleveland, 
Ohio. The 85,000-square-foot facility con- 
tains a variety of plate, sheet, strip, and 
foil rolling equipment for mill products of 
molybdenum, tungsten, zirconium, colum- 
bium, and tantalum, as well as super- 
alloys.? 

Fansteel Inc. phased out its tantalum 
rolling operations in Baltimore, Md., and 
moved them to its North Chicago, Ill., 
plant in an effort to improve efficiency. 

'The Metals Division of the Norton Co., 
a producer of tantalum powders and mill 
products, made plans to market tantalum 
carbide powders.3 

IN-657, a new nickel alloy, was devel- 
oped in the Birmingham research labora- 
tory of International Nickel Co. The new 
nickel alloy, containing 50% chromium 
and 1.595 columbium, combines great 
strength and resistance to corrosion at high 
temperatures. The recent development of 
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large sheets of thin-gage tantalum coupled 
with new welding techniques and explo- 
sion-bonding methods of cladding have 
made it possible for the chemical industry 
to use tantalum in large pressure vessels. 
Such vessels are to be used in the M. W. 
Kellogg Kel-Chlor process to recover chlo- 
rine from byproduct hydrogen chloride.“ 

Nickel-copper-columbium alloy steels, de- 
veloped by the International Nickel Co., 
provided new avenues of approach in the 
design and fabrication of complex high 
structures.5 One unique example of this 
occurred in the construction of mobile 
cranes. The use of these low-carbon nick- 
el-containing ferritic steels made it possible 
to design a relatively lightweight unit that 
provides excellent long-reach performance 
for the telescopic boom section of the 
crane. 

Single and double sling chain made en- 
tirely from Carpenter No. 20 Cb-3 stain- 
less steel was reported to have a longer 
service life in sulfuric acid pickling opera- 
tions than chains made from the 300 series 
stainless steels.6 


3 Metals Week. Climax Buying GE Tungsten 
and Molybdenum Plant. V. 43, No. 48, Nov. 27, 


1972, p. 6. 
3 American Metal Market. Tantalum Carbide 


Powders: Norton. V. 80, No. 60, Mar. 27, 1973, 


p 
* Chemical Week. New Look in awa 
Cladding. V. 3, No. 25, Dec. 29, 1972, p 
5 American Metal Market. Nickel- anneal: 
umbium Alloy Steels Providing New Designs, 
Structures. V. 79, No. 144, Aug. 4, 1972, p. 10. 
American Metal Market. Term Carpenter 20 


Table 5.—Reported shipments of columbium and tantalum materials 
(Pounds of metal content) 


Material 


Columbium products: 


Compounds, includin E alloys... ........-...--- 
ed produe ts 
L 8 


Metal, including wor 


Tantalum products: 


Oxides and salt 
Alloy additive... l... .....-..-..- 
Carbid- -c l ee EE 8 


Ingot (unworked consolidated metal, 
ae Pruner ewe See 


1 As reported by source. 
Source: Tantalum Producers Association. 


Cb-3 Good Corrosion Fighter. V. 79, No. 214, 
Nov. 22, 1972, p. 9a. 
1971 1972 % change 

EG 689,550 925,200 +34.2 
M E 270, 500 101, 900 —62.3 
o 6, 800 62, 800 ＋823. 5 
7 966,850 1,089,900 +12.7 
E 60,900 54,900 —9.9 
eg 48,800 43 ,000 —11.9 
dac cud e weed 135, 000 146, 900 +8.8 
—— ER 398,700 540, 700 +35.6 
ER 400 1 —1,900 ere 
C 223, 300 246, 400 +10.3 
EE 52,400 , 100 +10.9 
OC d 800 EN 
3 961,500 1, 088, 400 +18.2 


COLUMBIUM-TANTALUM 
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Table 6.—Consumption of ferrocolumbium, ferrotantalum-columbium, and other 
columbium and tantalum materials in the United States in 1972, by end use 


End use 


Steel: 


hh 
Stainless and heat resistin gz 
e . .. .............-..- 


2 loys 


Miscellaneous and unspeci 


uns 


3535 Moa dd NM 644,936 


Alloys (excludes alloy erri Lane superalloys) ) 


Pounds of 
contained 
columbium 
plus tantalum 


733,216 


302, 740 
1,141,089 
w 


131, 786 
8,676,404 


a ecified" to avoid disclosing individual company confidential data; included in “Miscellaneous and 


STOCKS 


The following yearend columbium and 


tantalum materials (given in pounds) 
were reported in inventories: 
Material Dec. 31, Dec. 31, 
1971 1972 
COLUMBIUM 
Primary metall 60,303 55,984 
TEE 45,324 62,826 
S Hin .. cel . . sees 67,508 75,4 
Oxide__ tee vereedegt ce 1,051,357 553,800 
Other compounds r527,976 142, 539 
TANTALUM 
jar EET LTE 
a. tor: e powder š ; 

F e 86,452 56, 074 
Sei” 8 272, „359 232,089 
Oxide EE S RM PR eres r106, 700 90,886 
Potassium tantalum fluoride 

1Ta F) 1246, 760 163,606 
Other compounds 53,536 12,8 

r Revised 


Stocks of columbium and tantalum raw 
materials, as reported by consumers and 


dealers at yearend 1972, were as follows 
(in short tons—1971 figures in par- 
entheses): Columbite, 1,104 (521); tantal - 
ite, 1,120 (1,322); pyrochlore, 501 (595); 
tin slag, 33,775 (35,787); and other, 61 
(none) . 

Consumers inventories of ferrocolum- 
bium and ferrotantalum-columbium as of 
December 31, 1972, were as follows (with 
1971 yearend stocks in parentheses): Fer- 
rocolumbium, 814,607 pounds contained 
columbium (758,828); ferrotantalum-col- 
umbium, 18,592 pounds contained colum- 
bium plus tantalum (34,737); and other 
columbium and tantalum materials, 40,061 
pounds contained columbium plus tan- 
talum (31,818). Producer stocks of ferro- 
columbium at yearend 1972 were 638,000 
pounds contained columbium (534,000) . 


PRICES 


Prices for columbite and pyrochlore, as 
reported by Metals Week, were higher at 
the end of 1972 than at the end of 1971. 
Columbite ore, c.i.f. U.S. ports, increased 
from $0.75-$0.85 per pound of contained 
pentoxides for material having a Cb205-to- 
TazoOg ratio of 10 to 1 at the beginning of 
the year to $1.10-$1.15 per pound at year- 
end. Contract rates for Canadian pyroch- 
lore, f.o.b. mine and mill went from 
$1.15-$1.20 per pound of Cb>Os content to 
$1.37 after being down to $0.95 in the first 
quarter. Those for Brazilian pyrochlore 
similarly went from $1.15 to $1.37. Spot 


prices for tantalite ore, 60-percent basis, 
c.i.f. U.S. ports, were quoted at $6.25-$6.75 
per pound TazOs at the beginning of the 
year and $5.25-$6.00 per pound at year- 
end. 

Quoted prices for various grades of fer- 
rocolumbium were unchanged during the 
year: Low-alloy standard grades, ton lots, 
fo.b. shipping point, $2.45-$2.65 per 
pound of columbium content; high-purity 
grades, $4.12-$6.81. 

The price of columbium and tantalum 
metal remained unchanged during the 
year. Columbium powder was quoted at 
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$11 to $22 per pound for metallurgical- 
grade material, and $12 to $23 per pound 
for reactor-grade material. Columbium 
ingot was quoted at $16 to $27 per pound 
for metallurgical-grade material, and $17.50 
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to $28.00 per pound for reactor-grade ma- 
terial. Tantalum metal was quoted at 
$38.50 to $47.00 per pound for powder, $36 
to $60 per pound for sheet, and $36 to $50 
per pound for rod. 


Table 7.—Average grade of concentrate received by U.S. consumers and dealers 
in 1972, by country of origin 
(Contained pentoxides, %) 


Spali- lcm ui cou ]·»e ⁰ d Le LA LE 


1 Excludes tin slag. 


Columbite Tantalite 
Cb:0; Ta:0; Ta:0; Cb:0: 
SE ES BS 44 81 
EE SN ES 32 40 
5 58 oe 40 29 
3 58 ES 51 4 
mer L H 81 28 
3 x S 40 28 
S 66 9 11 70 
5 Sa = 40 30 
a P Stay 62 EN MA 
EE Dës MS 36 36 
pO e Se 29 41 
3 2c xx 40 25 
NOS Së Me 29 87 
FEE ON bag m 81 80 
EE Se ts 22 55 
MERC OE = 8 35 88 


* Material reported from Brazil or Canada as columbite represents primarily pyrochlore. 


FOREIGN TRADE 


Most of the columbium and tantalum 
exported from the United States was re- 
ceived by West Germany, Japan, and the 
United Kingdom. Tantalum and tantalum 
alloy powder, the largest export item by 
quantity and value, was shipped to Japan 
(2995), West Germany (24%), the United 
Kingdom (19%), France (11%), Italy 
(6%), Austria (4%), and the Netherlands 
(395) . The remainder of the tantalum and 
tantalum alloy powder (4% of the total) 
was destined for Canada, Switzerland, Aus- 
tralia, India, Sweden, New Zealand, and 
Belgium-Luxembourg. Unwrought tan- 
talum alloys in crude form and scrap, the 
second largest export item by volume, was 
destined for West Germany (55%), Japan 
(16%), the United Kingdom (11%), Italy 
(595), Belgium- Luxembourg (4%), and 
Austria (4%). The remainder of this ma- 
terial (5% of the total) was exported to 
France, Canada, Mexico, Brazil, Norway, 
and the Netherlands. Wrought tantalum 
and tantalum alloys, the second largest ex- 
port item by value, was shipped to the 
United Kingdom (23%), Japan (19%), 
France (17%), West Germany (16%), 
Switzerland (7%), Canada (5%), and 
Italy (4%). The remainder of the tan- 


talum material (9% of the total) was 
exported to Austria, the Netherlands, 
Mexico, Belgium-Luxembourg, India, Ar- 
gentina, Australia, Brazil, Sweden, Ireland, 
Israel, Gibraltar, and the Republic of 
South Africa. Tantalum ore and concen- 
trate, believed not to be of domestic ori- 
gin, was shipped to Japan (62%), the 
United Kingdom (29%), and West Ger- 
many (9%). Wrought columbium and co- 
lumbium alloys were mostly exported to 
West Germany (55%), Japan (17%), the 
United Kingdom (9%), the Republic of 
South Africa (7%), Canada (6%), and 
France (5%). The rest of this columbium 
material (1% of the total) was exported 
to Belgium-Luxembourg, Italy, and Czech- 
oslovakia. Unwrought columbium alloys in 
crude form and scrap were shipped mostly 
to West Germany (68%), Japan (16%), 
and Canada (11%); the remainder (5% of 
the total) went to Saudi Arabia and Switz- 
erland. 

Imports for consumption of unwrought 
columbium metal, waste, and scrap, all 
from West Germany, decreased from 450 
pounds valued at $7,227 in 1971 to 400 
pounds valued at $3,714 in 1972. In 1972 
imports for consumption of wrought co- 
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lumbium metal increased to 265 pounds 
valued at $14,876 from 76 pounds valued 
at $16,526 in 1971. This import item came 
from Belgium-Luxembourg (84%) , Canada 
(10%), the Netherlands (5%), and the 
United Kingdom (1%). Unwrought colum- 
bium alloys were not imported in 1972. 
Imports for consumption of unwrought 
tantalum metal, including waste and scrap, 
increased approximately 80% in 1972 to 
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72,246 pounds valued at $543,109. Imports 
of wrought tantalum, from Australia 
(51%) and Canada (49%) , decreased from 
111 pounds valued at $5,214 in 1971 to 90 
pounds valued at $3,664 in 1972. Imports 
of unwrought tantalum alloys, all from 
West Germany, totaled 2,000 pounds val- 
ued at $13,183 and represented a sharp in- 
crease over the 7 pounds valued at $279 
that were imported in 1971. 


Table 8.—U.S, exports of columbium and tantalum, by class 
(Thousand pounds, gross weight, and thousand dollars) 


1971 1972 
Class 
Quantity Value Quantity Value 
Columbium and columbium alloys, unwrought and waste and 
vida d mco E ͤ vd 3 63 2 40 
Columbium and columbium alloys, wrought.. .-.------------- 18 525 27 413 
Tantalum ores and concentrate 48 146 19 29 
Tantalum and tantalum alloys, ewerought ................- 26 1,175 24 1,265 
Tantalum metals and alloys, in crude form and 8crap. ........ 168 1,290 122 1,01 
Tantalum and tantalum alloy powder......................- 85 2,519 171 8,572 
Table 9.—Receipts of tin slags reported by 
consumers 
(Thousand pounds) 
Year Gross Cha Ta:0; 
weight content content 
o BG: 8,827 649 453 
12710 „ 10, 275 713 573 
1911. 8 9,064 753 596 
1972 l 9,782 783 762 


Table 10.—U.S. imports for consumption of columbium- mineral concentrates, by country 
(Thousand pounds and thousand dollars) 


1970 
Country 

Quantity 
OMe is Te AAA 19 
inn eege 8 
Belgium-Luxembourg !................ 87 
1 EE 3,312 

Burundi-Rwanda...................- 2 
C (Brazzaville))))ßꝛ * 
ongo (Brazzaville)... _ =š 
Germany, West 7 
IES T E e 104 
Mozambique. ....................... 10 
Nigeria.. 682 
Portugal 82 
Singapore 19 
Uganda 7377 y 4 
United Kingdom 50 
II ⁰ eee eee eet 143 
ol! 5,719 


1971 1972 
Value Quantity Value Quantity Value 

47 22 52 = a 
14 xd = e wie 

68 2 60 5 
2,430 1,927 1,222 2,847 1,368 
88 #18 224 oe c" 
669 841 267 65 52 
2s 11 28 Se n 
23 11 8 2 
108 60 44 75 44 
19 12 18 = SA 
478 483 307 648 862 
75 14 26 14 24 
21 31 31 "es E 
zs 11 21 6 9 
3 ES Eh 15 11 
75 2 SCH 50 51 
282 81 124 T = 
4,345 8,054 2,222 8,227 1,927 


1 Presumably country of transshipment rather than original source. 


2 Rwanda separately classified Jan. 1, 1971. 
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Table 11.—U.S. imports for consumption of tantalum-mineral concentrates, by country 
(Thousand pounds and thousand dollars) 


1970 1971 1972 
Country 
Quantity Value Quantity Value Quantity Value 
Argentina... 4 2 10 2 8 Gel = 
Auel!!!“ s ec 13 81 62 174 404 852 
Belgium- Luxembourg lll 17 14 35 16 27 
///!!;öXůͥ eee ee 8 178 624 159 549 362 787 
Burundi- Rwanda 31 8 231 2 55 2 66 281 
EE = s: 
C JJ A v RENS 477 1.724 522 1,818 119 416 
Congo (Brazzaville) .................- Lo e" SC SH 
French Guiana......................- 2 6 2 8 =e -— 
Germany, West“. ee us 81 62 48 109 
Japan os eee ots eec 5 8 2 = = a 
Malaysia = = 16 10 ae ES 
Mozambique = we 47 108 80 65 
Nig@fia ˙¹·rw¹A d 4 10 50 33 3 2 
For ⁵ĩðüiĩ 10 22 7 11 Së ees 
South Africa, Republic of we sé 20 29 e e 
J ͤ ͤ(Ä0 8 52 105 85 69 5 9 
Nand EE e et 26 52 26 83 
Ua p En 4 4 2 1 
United Kingdom...................-. 22 45 Sg So 27 37 
Western Africa, n.e.c. eee. 7 13 x Sg 
Zealpe- enee 222 521 152 807 88 166 
NC WEE 1,046 3,231 1,180 3,332 1,229 2,663 
1 Presumably country of transshipment rather than original source. 
3 Rwanda separately classified Jan. 1, 1971. 
Table 12.—U.S. import duties 
Tariff 
classifi- Article Rate of duty per pound 1 
cation (effective Jan. T 1972-72) 
number 
601.21. Columbium concentrate. ....... . LLL LLL Lll LLL LLL .ll...- Free 
601.42.... Tantalum concentrateukõ Do. 
607.80.... Ferrocolumbium and ferrotantalum-columbium. ............ 5% ad valorem. 
Columbium: 
628.15. Unwrougue waste and sacra Do. 
628.90... ln epo eu PEE auTaS ER zuaG aM LS 9% ad valorem. 
628.17 8 Dohr .. .. .. .. eel tide 7.5% ad valorem. 
um: 
629.05. . waste and gergp. z 5% et valoren 
629. 10 al dE 9% ad valorem. 
629.07 . /// ĩVà. mr esousme 7.5% ad valorem. 
423.00.... Columbium and tantalum chemicals 5% ad valorem. 


1 Not applicable to Communist countries, 


WORLD REVIEW 


Australia.—Vultan Minerals Ltd. initi- 
ated steps to mine a new area for tin and 
tantalite near its Queenbushes plant in 
West Australia. Preliminary tests have in- 
dicated the presence of sufficient ore to 
justify the erection of a simple treatment 
plant, the output from which is to be 
transported to the main plant for 
upgrading.? 

Brazil—During 1972 Brazil maintained 
its standing as the major producer of col- 
umbium minerals. Companhia Brasileira 
de Metalürgia e Mineração (CBMM), the 
country's leading producer, continued to 
recover columbium from rich pyrochlore 


ores at the Araxá mine and to produce 
ferrocolumbium (FeCb) at its pyrometal- 
lurgical plant. Production of columbium 
oxide in 1972 was 58% above the 8,038,000 
pounds produced during 1971. This in- 
crease was attributed largely to the in- 
creased consumption of columbium in 
pipeline and other high-strength, low-alloy 
steels. In 1971, approximately 3.2 million 
pounds of FeCb were produced from 5.3 
million pounds of pyrochlore concentrate. 
With the exception of approximately 0.3 
million pounds sold domestically and ap- 


* Metal Bulletin (London). Vultan Extends Op- 
erations. No. 5684, Mar. 17, 1972, p. 15. 
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proximately 0.6 million pounds that appar- 
ently went into stocks, all of the FeCb was 
exported to the United States (1.2 million 
pounds), continental Europe (0.6 million 
pounds), Japan (0.3 million pounds), Can- 
ada (0.1 million pounds), and the United 
Kingdom (0.1 million pounds). 

In 1972, an arrangement was consum- 
mated between CBMM and the state- 
owned Companhia Agricola de Minas Gerais 
(CAMIG) for the joint mining of pyro- 
chlore from their respective mining con- 
cessions near Araxá, Minas Gerais, thus 
ending a lengthy dispute over mining on 
CAMIG ground by CBMM on a royalty 
payment basis. Under the new arrange- 
ment, which is to become effective on 
January 1, 1973, a new firm, Compan- 
hia Mineradora do Pirocloro de Araxá 
(COMPIRA), was formed. The new firm 
was to lease the mining concessions from 
CAMIG and CBMM, and was to sell pyr- 
ochlore ore on a cost plus 10% basis to 
CBMM exclusively for beneficiation to con- 
centrate (+ 60% Cb>Os) or the manufac- 
ture of ferrocolumbium. CBMM was to be 
the marketing agent for these products, 
and CAMIG was to participate in the net 
profits from the sale of columbium prod- 
ucts. This new arrangement between 
CAMIG and CBMM was to continue for 
30 years, with an automatic extension for 
another 30 years unless either party wishes 
to withdraw. Fifty-one percent of COM- 
PIRA is to be owned by CAMIG and 49% 
by CBMM. 

Columbium and tantalum in columbite- 
tantalite and microlite continued to be 
produced in limited quantity from rela- 
tively small pegmatite operations located 
principally in Minas Gerais. All output 
was exported. In 1970 these exports 
amounted to 90,389 pounds of columbite 
and 458,557 pounds of tantalite, the 
United States being the principal destina- 
tion. In 1971 comparable exports were 
138,890 pounds and 639,334 pounds, respec- 
tively, and the United States again was the 
principal destination. 

Canada.—St. Lawrence Columbium and 
Metals Corp. produced concentrates from 
its underground mining operations and 
mill facilities near Oka, Quebec, and con- 
tinued to be Canada’s sole columbium pro- 
ducer. The operations in fiscal 1972 
(ended Sept. 30, 1972) milled 589,147 tons 
of ore, an increase of 44% over the 408,500 
tons produced in fiscal 1971. 
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About 70,000 feet of diamond drilling 
and metallurgical tests have established 
that the St. Honore carbonatite deposit, 
near Chicoutimi, Quebec, was one of the 
largest columbium deposits in the world.8 
It consists of two mineralized zones total- 
ing 60 million tons of ore of about 0.66 
percent Cb>Os. It was stated in the agree- 
ment between the two companies, Copper- 
fields Mining Corp. Ltd. and the Quebec 
Government exploration company Quebec 
Mining Exploration Co. (SOQUEM), that, 
following various financing operations for 
each stage of development, each party 
would hold a working interest of 50%. It 
was expected that underground operations 
would start in 1973. 

The geology of a major pyrochlore de- 
posit located in the lowlands of Northern 
Ontario and known as the James Bay de- 
posit was described in a recent article.? 

Tantalum Mining Corporation of Can- 
ada, Ltd. (TANCC), a wholly owned sub- 
sidiary of Chemalloy Minerals Ltd. has 
found what appears to be a new tantalum 
ore body at its Bernic Lake, Manitoba, 
property. The new zone was located in a 
granite pegmatite sill which underlies and 
parallels the ore zone presently being 
mined. The first and second drill holes cut 
ore reading 0.19% and 0.24% Ta2Os, re- 
spectively. 

Japan.—The Japanese company, Showa 
Denko, was waiting for approval from the 
Ministry of International Trade and In- 
dustry (MITI) on a proposal for a finan- 
cial and technical link with Kawecki Ber- 
ylco Industries, Inc., of the United States 
for the setting up of a tantalum-producing 
company that would allow full integration 
(refining to fabricating) of tantalum prod- 
ucts. The proposal also involved transfer- 
ring production of tantalum powder from 
the Showa Denko plant at Higashi Naga- 
hara to the new company. This plant's 
current output of tantalum powder was re- 
ported to be 30 tons annually.10 

MITI was considering a program for 
Japan Rare Metals Co. to set up stockpiles 
in Japan of minor metals and ores, such as 
tantalum, beryllium, columbium, zircon- 
ium, and rare earths, as a means of con- 


8 Mining Journal. Soquem’s P Reviewed. 
V. 278, No. 7129, Apr, 7, 1972, p. 277. 
ns Stockford, H. R. The James Bay Pyrochlore 


posit. Canadian Min. and Met. ull, v. 65, 
Na „ 722, June 1972, pp. 61-69. 
1 World Minerals and Metals. Tantalum Proj- 
ect Proposed. No. 6, March/April 1972, p. 26. 
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trolling demand and supply and thus of 
stabilizing prices.11 

The Japanese tantalum industry received 
many inquiries from Peking for tantalum 
powder and products and was anticipating 
a trade boom with the People’s Republic 
of China.12 

Nigeria.—The Quebec and Titanium 
Corp., a Canadian subsidiary of Kennecott 
Copper Corp., plans to sell its holdings in 
the Tin and Associated Mining, Ltd. 
(TAM) columbite mine. The completion 
of the sale was contingent upon the neces- 
sary investment guarantee by the Japanese 
Government to Mitsubishi Corp. and Sum- 
itomo Metal Mining Co., Ltd., as well as 
on agreement from the Nigerian Govern- 
ment to the ownership transfer. 

The Kennecott Copper Corp. considers 
TAM too small an operation to warrant 
the funds and effort required to establish 
the mine on an economically viable basis. 
Difficulty in recruiting satisfactory expa- 
triate personnel to manage and operate the 
mine in its isolated location coupled with 
the general decrease of columbite prices 
has decreased Kennecott’s interest in the 
mine. 

Thailand.—Tantalum-bearing slags pro- 
duced by Thailand Smelting and Refining 
Company, Ltd. (THAISARCO), a 50-50 
venture between Union Carbide Corp. and 
Royal Dutch Shell, are to be sold by Billi- 
ton Trading Co., a subsidiary of Billiton 
Handelsgesellschaft. 12s Union Carbide, 
which has been responsible for the man- 
agement and tantalum sales, was to retain 
its ownership in THAISARCO, but the 
Billiton Trading Co. was to assume the re- 
sponsibility for worldwide marketing of 
the Thai slags containing 12% TasOs and 
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7% Cb205. THAISARCO produces an esti- 
mated 600,000 pounds of Ta2Os5 annually. 

Zaire.—The greatest economic wealth of 
Zaire was reported to be in its minerals, 
which provide 80%, by value of the na- 
tion's exports and supply 45% of Govern- 
ment revenues. The high costs of in-coun- 
try transportation have cut into the profit 
margins that were enjoyed by mining com- 
panies in the late 1960's. The squeeze has 
been felt more in Kivu Province where 
cassiterite, gold, wolframite, and colum- 
bium-tantalum ore are the basic products 
of the mines and where transportation is a 
bigger problem. Société Miniére Union 
Carbide-Somikubi (SOMUCAR), a mining 
company in Kivu Province in which Union 
Carbide held a 50% interest, closed down 
after studies showed that the planned pyr- 
ochlore production would be uneconomic. 

Zaire-Etain, a Zairian company owned 
50% by the Government and 50% by the 
Compagnie Géologique et Miniére des In- 
génieurs et Industriels Belges (GÉOM- 
INES) , produced 143,299 pounds of colum- 
bium-tantalum as a byproduct of tin 
mining in 1971, which was approximately 
35,000 pounds less than that produced in 
1970. The company employs 49 Europeans 
and 114 Zairian management personnel 
and 2,700 workers. 

Philips Brothers Sobaki (PHIBRAKI), 
owned 50% by Philips/Englehard (South 
African) and 50% by SOBAKI of the Em- 
pain group (Belgian), produced mixed 
cassiterite and columbium-tantalum ore 
from deposits at Kabili. Production in 
1971 was 205,910 pounds, 24% above the 
165,632 pounds produced in 1970. Cobel- 
min-Zaire, a Zairian subsidiary of Compag- 
nie Belge d'Entreprises Minières (MGL), 
operates the concessions owned by MGL. 
Production of columbium-tantalum concen- 
trates in 1971 was 108,828 pounds. 


TECHNOLOGY 


A report issued by the Bureau of Mines 
showed that columbium, tantalum, zircon- 
ium, and titanium can be separated from 
waste residues generated by the chlorina- 
tion of rutile used for production of tita- 
nium tetrachloride (TiCl4) .14 

Engineers at Argonne National Labora- 
tory and the Institute for Experimental 
Particle Physics, Karlsruhe, West Germany, 


developed a technique for building particle 
accelerator components of superconducting 


11 Metal Bulletin (London); d (éen for Mi- 
nors. No. 5710, June 23, 1978, 16. 

13 Metal Bulletin ( Lad Cheer for EE 
Tantalum. No. 5688, Mar. 24, 1972, 

13 Metals Week. Billiton To Hand e E 
Tantalum. V. 43, No. 44, d. 80, 1972, p. 

14 Merrill, C. C., and D. Couch. E adon 
of Columbium, Tantalum, Titanium. and Zircon- 
ium From Titanium Chlorination Residues. Bu- 
Mines Rept. of Inv. 7671, 1972, 8 pp. 
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columbium.15 The Argonne National Lab- 
oratory reports that instability problems 
with columbium have been solved. Compo- 
nents of superconducting columbium when 
cooled to liquid helium temperatures can 
generate electric fields as high as 800,000 
volts per foot, and require only 1/50,000 
the power needed by similar devices of 
conventional copper construction. 


Scientists at RCA Laboratories in Prince- 
ton used columbium-gallium to achieve su- 


perconductivity at a temperature above 20° 
K.16 


Westinghouse Electric Corp. displayed a 
prototype electric generator with a magnet 
core refrigerated to minus 452.2° F.17 The 
superconducting magnet, made by the 
winding of 2 miles of columbium-titanium 


16 Chemical and Engineering News. 
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alloy wire 1/1000 inch in diameter and 
cooled with helium, carries 50 times more 
electricity than conventional generator 
windings of that size, and produces a mag- 
netic field three or four times greater. 

The continuing interest in methods of 
upgrading and extracting tantalum and 
columbium values from tin slags was re- 
flected by a patent issued during the 
year.18 


Niobium 
Accelerator Components. V. 50, No. 16, Apr. 17, 
1972, p. 20. 

16 popular Science. More Cool Air for Energy 
Crisis. November 1972, p. 69. 

11 American Metal Market. Westinghouse Hot 
on Future of Cold Temperature Generator. V. 
79, No. 196, Oct. 26, 1972, pp. 2, 4. 

18 Gustison, R. A. (assigned to Kawecki Berylco 
Industries, Inc.). Upgrading the Tantalum and 
Columbium Contents of Oxidic Metallurgical 
Products. U.S. Pat. 3,658,511, Apr. 25, 1972. 


Table 18.—Columbium and tantalum: World production of mineral 
concentrates by country 1 


(Thousand pounds, gross weight) 


Country 2 


Argentina: Columbite-tantal ite. 


Australia: Columbite-tantalite 
Brazil: 
Columbite-tantalite: 


Columbium concentrate 9393 


Malaysia: 
Mozambique: 


Columbite-tantalite. |... ... 2. 22-2 2L cc cll. l.- 
Tantali. coc o ee ee ee EE 
Microlite (tantalum concentrate)................- 


Nigeria: Columbite-tantalite: 


South Africa, Republic of: 


Thailand: Columbite-tantalite 323 D S w RIPE CCS 
Columbite-tantalite._ 


1970 1971 1972 p 
EE 10 e 10 10 
F 7222 165 e 420 
3 90 139 140 
8 46 63 e 640 
%% S cA 29,288 “3,435 21,242 
3 9,838 4,889 8,173 
5 594 843 609 
) 134 54 e 60 
EE 11 __ 
3 ) r 163 123 
TF 140 117 134 
"WEE 8,563 3,040 2,961 
V 9 24 (4) 
5 100 90 90 
J 66 80 80 
„ 7 2 
V 126 93 29 
FP 6 17 4 
) 322 284 «265 
"vo r45,149 24,014 34,953 
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Copper 


By Harold J. Schroeder 1 


World mine production of copper in- 
creased 10% to 7.31 million tons, a record 
high for the fifth consecutive year. The in- 
crease was broadly shared by almost all 
major producing countries. A number of 
new mine projects, notably in Papua New 
Guinea, Western Canada, Indonesia, the 
Republic of South Africa, and Zaire came 
onstream during the year. 

In the United States, mine, smelter, and 
refinery outputs increased substantially 
from the strike-curtailed level of 1971 with 
smelter and refinery outputs from primary 


materials at record high quantities. Con- 
sumption of refined copper also increased 
significantly to the largest quantity since 
the record high of 1966. Foreign trade in 
unmanufactured copper was characterized 
by an increase in imports and a decline in 
exports. Changing market conditions were 
reflected in a price increase of 214 cents in 
February and a decrease of 2 cents in July 
for a yearend quotation of 5014 to 50% 
cents per pound for electrolytic wirebar 
copper. 
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Table 1.—Salient copper statistics 


1968 1969 1970 1971 1972 
United States: 
Ore produced........ thousand short tons.. 170,054 223, 752 257, 729 242 , 656 266,831 
Average yield of copper. . percent 0.60 0.60 0.59 0.55 0.55 
Primary (new) copper produced— 
m domestic ores, as reported by— 
Mines short tons. 1,204,621 1,544,579 1,719,657 1,522,188 1,664,840 
Value thousands. 31, 008, 195 $1, 468, 400 $1, 984, 484 $1, 583, 071 $1,704,796 
Smelter˖ns short tons 1, 234, 728 1, 541, 496 1, 605, 265 1, 470, 815 1,649,130 
% of world totaall 24 24 22 28 
Refineries........... short tons.. 1,160,925 1,468,889 1,521,183 1,410,528 1,680,412 
From foreign ores, matte, etc., as re- 
ported by refineries_________ do.... 276,461 273, 926 243,911 181,259 192,821 
To new refined, domestic and 
F do.... 1,437,886 1,742,815 1,765,094 1,591,782 1, 873, 233 
Secondary e en recovered from old scrap 
J ĩ 8 do.... 520,772 574, 890 504,071 445,157 458,194 
xports: 
Metallic copper. ............- do 318,741 241,254 273,577 262 , 838 241,600 
Refined..................... do... . 240,745 200,269 221,211 187,654 182,743 
Imports, general: 
Unmanufactured............- do.... 709,975 413, 860 392, 480 359,479 415,611 
fined... occ ek 8 do.... 400, 278 181,171 132,143 163,988 192,379 
Stocks Doc. 31: Producers: 
BEE UN 48,000 89,000 130,000 75, 000 57, 000 
Blister and materials in solution 
do.... 272, 000 291,000 340, 000 303, 000 281,000 
o 0.... 320, 000 330, 000 470, 000 378, 000 838,000 
Withdrawal (apparent) from total N 
on domestic account: 
Primary copper do.... 1,576,000 1,683,000 1, 585, 000 1,623,000 1,901,000 
Ae and old copper (old scrap 
V) coetus ROM do.... 2,097,000 2,258,000 2,089,000 2,068,000 2,359, 000 
w Eee: Weighted average, cents per pound 42.2 47.9 58.2 52.0 51.2 
or 
Production: 
Mine short tons. 5,640,921 6,223,820 6,638,042 6,653,048 7, 313, 536 
Smelter- -------------------- do. 6, 050 , 822 6, 418, 940 6,751,581 6, 739, 404 7,800,429 
Price: London, average cents per pound 56.18 66.24 62.96 48.49 48.53 
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COPPER 


Legislation and Government Programs.— 
The total copper in the national stock- 
pile on December 31, 1972, was 60,112 
tons of oxygen-free, high-conductivity 
(OFHC) copper, 7,067 tons of copper in 
beryllium-copper master alloys, and 191,480 
tons of copper in “other” classifications, 
for a total of 258,659 tons, 33% of the 
objective of 775,000 tons. 

The Office of Minerals Exploration 
(OME) continued to offer up to 50% gov- 
ernment participation in the authorized 
cost of exploration for copper deposits. 
There were no contracts executed in 1972 
that involved copper. 

Regulations were amended to change the 
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base period from calendar year 1969 to cal- 
endar year 1971 for calculating set-asides 
for certain brass mill, wire mill, and 
foundry products retained under the pro- 
gram of copper controlled materials for de- 
fense purposes. 

The duty on imported unmanufactured 
copper was reduced to 0.8 cent per pound, 
effective January 1, 1972, as the last step 
in the progressive reduction of the rate of 
duty in accord with the Kennedy Round 
Trade Expansion Act of 1962. Duties sus- 
pended by public laws since 1966 were 
reimposed when the latest extension to 
Public Law 91-298 expired June 30, 1972. 


DOMESTIC PRODUCTION 


PRIMARY COPPER 


Mine Production.—Domestic mine pro- 
duction was 1.66 million tons, an increase 
of 9% from the strike-curtailed output of 
1971, but 395 below the record high of 
1970. Principal copper-producing States 
were Arizona, with 55% of the total, Utah 
(16%), New Mexico (10%), Montana 
(7%), Nevada (6%), and Michigan (4%). 
These six States accounted for 98% of the 
total domestic production. 

Open pit mines accounted for 80% of 
mine output and underground mines for 
20%. The production of copper from 
dump and in-place leaching, largely re- 
covered by precipitation with iron, was 
171,000 tons or 10% of mine output. Total 
copper recovered by leaching methods was 
253,500 tons, of which 221,900 tons was 
precipitated with iron and 31,600 tons was 
electrowon. 

Duval Corp., a subsidiary of Penzoil Co., 
operated the Duval Sierrita mine near 
Tucson, Ariz., for the second full year and 
in November and December achieved an 
average daily operating rate of 84,600 tons 
of ore. Duval’s Esperanza property adjacent 
to Sierrita remained closed during the year 
owing to a shortage of smelting capacity to 
treat the stockpiled concentrates, but is ex- 
pected to resume production in 1973. 


The Anaconda Company operated mines 
in Arizona, Montana, and Nevada with 
production of 233,471 tons of copper, a re- 
covery from the strike-curtailed output of 
182,014 tons in 1971. The Twin Buttes, 
Ariz., open pit mine produced 66,486 tons 


of copper from sulfide ore. Approximately 
20 million tons of stockpiled oxide-type 
ore will be processed in a 10,000-ton-per- 
day leach-electrowinning plant scheduled 
for completion in 1975. Output capacity of 
the plant will be 30,000 tons of electrolytic 
copper a year. In Montana, the under- 
ground mines contributed 20,833 tons and 
the Berkeley pit 104,934 tons of copper. As 
part of an expansion program the concen- 
trator capacity is being increased from 
40,000 to 50,000 tons per day and plans are 
underway to develop open pit operations in 
an area east of the Berkeley pit. Produc- 
tion at the Yerington, Nev., property was 
41,218 tons compared with 42,541 tons the 
preceding year. Exploration and feasibility 
planning continued toward development of 
a large underground mine at Carr Fork in 
the Bingham District of Utah with antici- . 
pated production by 1977. 

Kennecott Copper Corp. operated mines 
in Arizona, Nevada, New Mexico, and 
Utah; these mines produced a combined 
total of 460,600 tons of copper, compared 
with 456,100 tons in strike-affected 1971. 
The Utah Copper Div. accounted for 
258,000 tons of the total followed by the 
Ray Mines Div. (Arizona) with 90,200 . 
tons, the Chino Mines Div. (New Mexico) 
with 73,400 tons, and the Nevada Mines 
Div. with 39,000 tons. A limiting factor on 
mine copper production was  smelter 
throughput, which was adversely affected 
by operating problems and construction of 
plant modifications to meet anticipated air 
pollution control regulations. 

The American Smelting and Refining 
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Company (Asarco) operated three copper 
mines in the vicinity of Tucson, Ariz. The 
Mission unit produced 45,400 tons of cop- 
per in concentrate compared with the 1971 
strike-curtailed output of 40,600 tons. The 
Silver Bell unit was unaffected by the 1971 
strike and output increased slightly to 
23,600 tons of copper in concentrate and 
precipitates. Production at the San Xavier 
mine was limited to copper-bearing flux 
ore for use at Asarco’s Hayden smelter. 
Two new Arizona copper mining projects 
were initiated by Asarco in 1972. One 
project was construction of a leach plant 
to treat 4,000 tons per day of copper oxide 
ore from the north mine at San Xavier. 
Startup is scheduled during the first quar- 
ter of 1973. The second project is the Sa- 
caton mine at Casa Grande, with an open 
pit mine and mill expected to be in 
operation early in 1974 and underground 
mining of deeper ore anticipated in 1979. 
The combined annual capacity of both 
projects will be 33,000 tons of copper con- 
tained in concentrate and precipitates. 


Mines of the Phelps Dodge Corp. pro- 
duced 305,400 tons of copper compared 
with a record high 313,500 tons in 1970 
and the strike-affected output of 281,200 
tons in 1971. Of the output 119,800 tons 
was derived from Morenci, Ariz., 57,900 
tons from Ajo, Ariz., 48,500 tons from Bis- 
bee, Ariz., 78,800 tons from Tyrone, N. 
Mex., and 400 tons from other sources. Ex- 
pansion of the Tyrone mine from a capac- 
ity of 60,000 to 100,000 tons per year was 
substantially completed by August. The 
Tyrone expansion will be offset by proba- 
ble closure of the Bisbee open pit opera- 
tions in late 1973 and of the Bisbee under- 
ground operations shortly thereafter. 
Stripping continued at the Metcalf prop- 
erty near Morenci and construction of the 
concentrator is underway with initial out- 
put planned for early 1975. Rated capacity 
of the Metcalf project is 50,000 tons of 
copper per year. A preliminary develop- 
ment program at Safford, Ariz, was in 
progress to determine the feasibility of 
mining a deep ore body containing an esti- 
mated 250 million tons of ore with an av- 
erage grade of 0.9295 copper. Work in- 
cluded a haulage drift into the ore at a 
depth of 1,800 feet and mining a test 
block to determine the caving characteris- 
tics of the ore. 


Cities Service Co., through its North 
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American Chemicals and Metals Group, 
operated copper mines in Arizona and 
Tennessee that produced 44,900 tons of 
copper, compared with 44,000 tons in 1971. 
Preproduction stripping and mill construc- 
tion were begun for development of the 
large, low-grade Pinto Valley copper de- 
posit in the Miami, Ariz., area, with initial 
output scheduled for mid-1974. A produc- 
tion rate of 40,000 tons of mill feed per 
day is expected by early 1975. Plans were 
underway for underground mining of the 
high-grade Miami East ore body at a 
depth of 2,500 to 3,700 feet; production is 
scheduled to start in 1974 and to reach a 
level of 2,000 tons per day by 1978. 

The White Pine Michigan operations of 
White Pine Copper Co. milled a record 
high 8,250,000 tons of copper ore averaging 
1.0% copper with an 85.77% copper recov- 
ery in concentrate. The mine continued to 
experience adverse ground conditions, par- 
ticularly in the vicinity of a major fault, 
which resulted in monthly variations of 
ore mined per day from approximately 
20,000 to 25,000 tons. Research on mining 
methods and practices to overcome the 
roof control problem included tests of 
longwall mining and use of resin-anchored 
rock bolts. 


Magma Copper Co. operated the San 
Manuel and Superior mines in Arizona 
throughout the year. The San Manuel un- 
derground mine demonstrated its ability to 
produce up to 65,000 tons of ore per day. 
At Superior, the program of doubling 
mine and mill capacity to 3,300 tons of ore 
per day is ahead of the original schedule 
and anticipated to be in operation during 
the last quarter of 1973. Output of copper 
in concentrate will be increased from a 
rate of 20,000 to 40,000 tons per year. 


The Inspiration Consolidated Copper 
Co. operated the Thornton, Live Oak, Red 
Hill, and Black Copper mines in the vicin- 
ity of Inspiration, Ariz. 14.3 million tons 
of waste and 7.8 million tons of ore were 
mined. The ore processed in the plant 
yielded 41,158 tons of copper. An addi- 
tional 9,588 tons was recovered from leach- 
ing dumps and mined-out areas and by 
heap leaching. At the Ox Hide mine 2.4 
million tons of oxide ore was mined and 
4,475 tons of copper was recovered by 
leaching. At the Christmas open pit mine, 
southeast of Miami, Ariz., 9.1 million tons 
of waste and 1.9 million tons of ore was 
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mined; 10,611 tons of copper was re- 
covered. Total production of copper by the 
company was 65,832 tons, 17% above the 
strike-curtailed output of 1971. 

Pima Mining Co. produced 79,500 tons 
of copper in concentrate from milling 18.7 
million tons of copper-molybdenum ore 
from its mine south of Tucson, Ariz. A 
35% expansion in milling capacity was 
completed early in the year and by year- 
end exceeded rated capacity. At the end of 
1972 ore reserves totaled 240 million tons 
averaging 0.5% copper. 

Bagdad Copper Corp. at its Arizona 
mine, produced 12,230 tons of copper in 
concentrate and 6,700 tons as cathode cop- 
per, the latter obtained from oxide ore by 
a leach-electrowinning process. Grade of 
sulfide ore mined in 1972 averaged 0.70% 
copper. Reserves for the present operation 
consist of 38 million tons of sulfide ore 
with a copper content of 0.66%, overlain 
by approximately 12.5 million tons of 
copper oxide material and overburden. 
The company has under consideration a 
planned expansion program to increase the 
mining rate fivefold to 30,000 tons of sul- 
fide ore per day. Sulfide reserves for the 
expanded operation which include the re- 
serves for the present operation are esti- 
mated to be 303 million tons averaging 
0.47% copper. Total oxidized copper mate- 
rial are 40 million tons of approximately 
0.36% copper overlying the sulfide ore plus 
77 million tons of 0.21% acid soluble cop- 
per now stockpiled in waste dumps. 

The Bruce Mine Div. of Cyprus Mines 


Corp. operated its underground copper-zinc ` 


mine near Bagdad, Ariz., at near capacity 
during 1972. New milling equipment and 
higher ore grade increased output 36% to 
3,400 tons of copper in concentrate pro- 
duced from processing 96,200 tons of ore 
averaging 3.92% copper and 13.7% zinc. 
Known ore reserves are sufficient for at 
least 5 years at the present operating rate. 

Ranchers Exploration and Development 
Co. moved about 3.9 million tons of over- 
burden and 4.5 million tons of ore at their 
Arizona Bluebird property. The ore, with 
an average grade of 0.4495 copper, was 
placed on dumps for processing by a 
leaching-solvent — extraction-electrowinning 
method of recovery. Production of refined 
copper cathodes by this method increased 
18% to a record high 7,000 tons. A leach- 
precipitation plant to produce cement cop- 
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per from about 300,000 tons of stockpiled 
mixed oxide-sulfide ore containing about 
2% copper at the Big Mike copper prop- 
erty near Winnemucca, Nev., was placed in 
operation. Additional ore in place is avail- 
able for treatment at the plant. In March, 
Rancher's initiated an in situ leaching op- 
eration at the Old Reliable deposit near 
San Manuel, Ariz, with a blast using 4 
million pounds of explosives to fracture an 
ore deposit with reserves estimated at 4 
million tons of 0.74% copper. Leach solu- 
tion was introduced at the surface in Au- 
gust and precipitation of the copper from 
the pregnant liquor was begun by yearend. 
It is estimated that about 15,000 tons of 
copper will be recovered by this method 
over a 5-year period. 

Hecla Mining Co. reached the 6,600-foot 
point of a planned 15-degree decline of 
7,500 feet to develop their Arizona Lake- 
shore copper mine. Crosscuts and develop- 
ment headings were being driven into both 
the sulfide and oxide ore zones. The con- 
centrator, roast-leach-electrowinning, and 
vat-leach pilot plants operated successfully 
during the year and provided data for en- 
gineering design of the commercial plants 
scheduled for 1975 production. Design ca- 
pacity is 69,000 tons per year of copper, 
31,000 tons as cathode and 38,000 tons as 
cement copper. The yearend ore reserve es- 
timate was 470 million tons averaging 
0.75% copper. 

UV Industries Inc. operated their Conti- 
nental mine near Bayard, N. Mex., and 
milled approximately 875,000 tons of cop- 
per ore. The company completed a mill 
expansion project during the year bringing 
total milling capacity to 7,500 tons per day. 

Smelter Production.—Output of copper 
at primary smelters in the United States 
was 1.76 million tons, a 12% increase from 
the strike-curtailed output of the previous 
year and a new record high quantity. The 
record high output was achieved despite 
some disruptions to production including 
curtailment of operations at several smelt- 
ers to maintain required air quality stand- 
ards during periods of adverse meteorologi- 
cal conditions. 

Asarco's three copper smelters were not 
able to operate at full capacity, principally 
due to curtailment of production for air 
quality control purposes, and to a smaller 
degree, to shortages of natural gas during 
severe winter weather. Also, major break- 
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downs of air compressor equipment at the 
Hayden smelter caused a production cut- 
back of approximately 30% for 3 months. 
New sulfuric acid plants were brought into 
operation at the Hayden and El Paso 
smelters and a 200-ton-per-day liquid sul- 
fur dioxide plant was scheduled for com- 
pletion in late 1973 at the Tacoma 
smelter. Upon completion of the Tacoma 
project, more than 50% of the sulfur 
input to the three smelters will be re- 
covered. The quality of the ambient air 
will be further improved at Hayden by 
construction in 1973 of a 1,000-foot stack 
and installation of a new “closed loop” 
sulfur dioxide monitoring system similar to 
the systems now operating at the Tacoma 
and El Paso plants. 

Anaconda’s smelter renovation program, 
to improve environmental conditions and 
increase capacity from 30 to 35 million 
pounds of copper per month continued to- 
wards the scheduled second-quarter-1973 
completion date. Kennecott awarded con- 
tracts for construction of converter hoods, 
ductwork, an electrostatic precipitator, and 
an acid plant at the Hurley, N. Mex., 
smelter; the company installed a fourth 
converter and made plans for constructing 
a 750-foot stack to disperse emissions at 
the McGill, Nev., smelter. 

Phelps Dodge began construction of a 
new smelter in Hidalgo County, N. Mex., 
in order to have smelter capacity available 
for Tyrone concentrate when the Morenci 
smelter will be required to process the 
new Metcalf concentrate. The company 
was also constructing emissions control fa- 
cilities including new acid plants at their 
Ajo and Morenci, Ariz., smelters. 

Magma Copper Co. experienced some 
output restrictions at its San Manuel 
smelter owing to startup problems with 
the reverberatory furnace, the converter 
hoods, and a new automatic anode casting 
wheel installed during the recent expan- 
sion program. Magma is proceeding with 
construction of a $30 million converter gas 
collection and cooling system and a sul- 
furic acid plant, which, in conjunction 
with an air monitoring system, is expected 
to achieve required ambient air quality 
standards. 

Inspiration Consolidated Copper Co. 
continued work on a $50 million construc- 
tion program to replace much of the exist- 
ing smelter at Miami, Ariz. The program, 
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scheduled for completion in 1973, will re- 
place the existing reverberatory furnace 
with an electric furnace, the present con- 
verters with new siphon-type converters, 
and provide new sulfuric acid production 
facilities. 

White Pine Copper Co. operated a slag 
recovery plant from May through Decem- 
ber that treated 560,000 tons of slag and 
recovered more than 3 million pounds of 
copper for return to the smelter compared 
with the total 1972 smelter output of 140 
million pounds of copper. 

Refinery Production.—Production of re- 
fined copper from primary materials was 
1.87 million tons, a record high and 69, 
above the previous high of 1970. Refined 
copper produced from scrap was 423,200 
tons compared with 400,700 tons in 1971. 
Total production of refined copper in the 
United States was 2.29 million tons, de- 
rived 81% from primary and 19% from 
scrap sources. 

Copper Sulfate.—Copper sulfate was pro- 
duced from primary and/or secondary 
metal by companies with plants located as 
follows: 


Plant location 


Great Falls, Mont. 
Richmond, Calif. 
Copperhill, Tenn. 


Company 


The Anaconda Company 
Chevron Chemical Co 


EE Baltimore, Md. 
Phelps Doae Refining 
Corp------------------ Laurel Hill, N.Y 
El Paso, Tex 
Van Waters & Rogers ine Wallace, Idaho 
Midvale, Utah. 


Metaline Falls, Wash. 


Copper sulfate production increased 10% 
to 38,050 tons, a partial recovery from the 
1971 slump to the smallest quantity since 
1935. Shipments were slightly less than 
production and ending stocks were 5,800 
tons. Of the total 37,960 tons shipped, pro- 
ducers’ reports indicated that 14,030 tons 
was for agricultural uses, 22,400 tons was 
for industrial uses, and 1,530 tons was for 
other uses. 

Byproduct Sulfuric Acid.—Sulfuric acid 
was produced at six copper smelters from 
the sulfur contained in offgases, and out- 
put increased for the fifth consecutive year 
from 803,300 to a record high of 1,010,600 
tons, on a 100% acid basis. Facilities for 
sulfuric acid production were placed in op- 
eration late in the year at the El Paso, 
Tex., smelter of Asarco. New sulfuric acid 
plants were under construction or in an 
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advanced planning stage at copper smelters 
at Ajo, Ariz., Anaconda, Mont., Hurley, N. 
Mex., Miami, Ariz., Morenci, Ariz., McGill, 
Nev., and San Manuel, Ariz. 


SECONDARY COPPER AND BRASS 


Domestic recovery of copper in all forms 
from all classes of purchased scrap totaled 
1.30 million tons in 1972, an 8% increase 
from the 1971 total and the largest quan- 
tity since 1969. Recovery from copper-base 
scrap increased from 1.18 to 1.28 million 
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tons. Brass mills accounted for 44% of the 
recovered copper, primary producers for 
28%, and secondary smelters for 23%. The 
remaining 5% was reclaimed at chemical 
plants, foundries, and manufacturers. 

Consumption of purchased copper-base 
scrap in 1972 was 1.8 million tons consist- 
ing of 62% new scrap and 88% old scrap. 
The major categories of brass mill prod- 
ucts, refined copper, and brass and bronze 
ingots obtained from scrap all registered 
substantial increases. 


CONSUMPTION 


Consumption of refined copper rose 10% 
to 2.24 million tons. This was the largest 
quantity since the record high of 1966 and 
reflected the greater activity of the general 
economy. Most of the consumption was at 
wire mills, which increased 15% to 1.53 
million tons. The brass mills used 667,000 


tons of refined copper, 2% more than in 
1971. 

Apparent withdrawals of primary refined 
copper on domestic account was 1.90 mil- 
lion tons compared with 1.62 million tons 
in 1971. 


STOCKS 


Stocks of refined copper at primary pro- 
ducers increased from 75,000 to 91,000 tons 
during January then trended down to 
57,000 tons by yearend. Fabricators’ stocks 


of copper in all forms declined erratically 
from 511,000 tons at the start of the year 
to 460,000 tons by yearend. 


PRICES 


Domestic producer price quotations for 
wirebar copper increased 214 cents in Feb- 
ruary and decreased 2 cents in July for a 
yearend quotation of 5014 to 5014 cents 
per pound. Average weighted prices for 
domestic copper deliveries in 1972 was 51.2 
cents compared with 52.0 cents for those in 
1971. Prices on the London Metal Ex- 


change (LME) increased from an average 
of 48.8 cents per pound equivalent for 
January to 52.5 cents for March, then de- 
clined erratically to 45.6 cents for Novem- 
ber, and increased to 46.3 cents for Decem- 
ber. The 1972 average was 48.5 cents, 
unchanged from the 1971 average. 


FOREIGN TRADE 


U.S. exports of unmanufactured copper, 
excluding the category of ash and residues, 
first reported in 1972, decreased 7% to 
226,300 tons. The largest category, refined 
copper, was 182,700 tons compared with 
187,700 tons the preceding year. Exports of 
ore, concentrates, matte, and blister de- 
creased from 36,800 tons in 1971 to 26,200 
tons, and exports of copper scrap declined 
5% to 17,400 tons. 


U.S. imports of unmanufactured copper 
were 415,600 tons, an increase of 16% and 
the largest quantity since 1968. The largest 
increases were for refined copper, which 
advanced 17% to 192,400 tons, and for ore 
and concentrates, which rose from 30,800 
to 53,700 tons. Blister copper was slightly 
higher at 157,400 tons. Of the total im- 
ports Canada supplied 36%, Peru 22%, 
and Chile 14%. 
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WORLD REVIEW 


World mine production of copper at- 
tained 7.31 million tons, a record high for 
the fifth consecutive year with most major 
producing countries contributing to the in- 
creased output. A number of new mining 
projects, notably in Australia, Western 
Canada, Indonesia, the Republic of South 
Africa, and Zaire came onstream during 
1972. 


The United States continued to lead the 
world in mine production with 23% of the 
total, followed by Canada, Chile, and Zam- 
bia each with 11%, and the U.S.S.R. and 
Zaire with 10% and 6%, respectively. 

Argentina.—Cía. ‘Minera Aguilar, S.A., 
Argentina subsidiary of St. Joe Minerals 
Corp., announced discovery of a large cop- 
per deposit at Pachon, in the Province of 
San Juan. Based on limited drilling the es- 
timated reserves are 88 million tons of 1% 
copper and 65 million tons of 0.65% cop- 
per ore. An access road to the remote loca- 
tion is under construction to permit 
additional drilling and underground explo- 
ration. 

Cities Service Co. discontinued explora- 
tion of a potential copper-molybdenum ore 
body in Catamarca Province because min- 
eralization was considered subeconomic. 
However, evaluation of other mineral pros- 
pects in northwestern Argentina continued. 


Australia.—Mine production of copper 
in Australia was 203,930 tons, an increase 
of 6%. Mount Isa Mines Ltd. (ISA), 53% 
owned by Asarco, increased output 16% to 
a record high 132,000 tons of blister cop- 
per for the fiscal year ended June 30, 1971, 
as its expansion program moved towards a 
mine-mill-smelter productive capacity of 
170,000 tons per year by mid-1973. Explo- 
ration drilling increased ore reserves to 156 
million tons containing 3.0% copper. 

Mount Lyell Mining and Railway Co., 
Ltd., for the year ended June 30, 1972, 
produced a record high 24,000 tons of cop- 
per in concentrate from 2.7 million tons of 
ore mined and milled. The transition of 
production from open pit to underground 
operations was proceeding smoothly with 
41% of production for the year from un- 
derground mining; an almost total transi- 
tion was expected by September 1972. Re- 
serves in all ore zones were estimated at 36 
million tons of 1.48% copper for proven 


ore and 7 million tons of 1.47% copper for 
probable ore. 

Bougainville Copper Pty., Ltd. began 
production in April, 3 months ahead of 
schedule, from its Panguna copper deposit 
on Bougainville Island in the Territory of 
Papua New Guinea. Output for 1972 was 
136,700 tons of copper in concentrate de- 
rived from milling 2.1 million tons of ore 
averaging 0.78% copper. Initial mining was 
in an enriched, mixed oxide-sulfide portion 
of the deposit. This large copper develop- 
ment, consisting of an open pit mine, a 
90,000-ton-per-day concentrator, two towns, 
port facilities, a power station, and other 
ancillary facilities became operational just 
8 years after the start of exploration and 3 
years after the commencement of produc- 
tion development. Annual rated productive 
capacity is 162,500 tons of copper in con- 
centrate to be shipped to smelters in 
Japan, West Germany, and Spain. The 
project is based on a porphyry copper de- 
posit calculated to contain approximately 1 
billion tons of ore grading 0.48% copper 
and 0.02 ounce of gold per ton. 

Botswana.—Bamangwato Concessions, Ltd. 
(BCL) owned 85% by Botswana Roan 
Selection Trust, Ltd. (BRST), and 159, 
by the Botswana Government, contin- 
ued development of the Selebi-Pikwe nickel- 
copper mining project and its related 
infrastructure. The capital cost of the min- 
ing project is estimated at $143 million 
and the cost of the related infrastructure 
at $71 million. Production is expected to 
start by early 1974 at an initial annual 
rate of 17,000 tons of refined copper, 
19,000 tons of refined nickel, and 140,000 
tons of sulfur. The Pikwe deposit, which 
has a higher nickel content than the Selebi 
deposit, will be developed first. Mining fa- 
cilities at Selebi are expected to be started 


in 1977 for initial production in 1979. 


Proven and probable reserves for the Selebi- 
Pikwe deposits are estimated to total 
45.7 million tons grading 1.2095 nickel and 
1.26% copper. 

Canada.—Production of copper in Can- 
ada increased 11% to 800,600 tons to 
achieve a record high for the third succes- 
sive year. Ontario produced 36% of the 
total, followed by British Columbia, with 
31%; Quebec, with 22%; Manitoba, with 
7%; and the remaining Provinces, 4%. 
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Falconbridge Nickel Mines Ltd. operated 
nickel-copper mines and treatment plants 
in the Sudbury, Ontario, area at near ca- 
pacity during 1972. Metal deliveries were 
28,200 tons of copper compared to 30,500 
tons in 1971. The decline was owing to a 
lower copper content of the ores mined 
and treated. Ore reserves at yearend were 
93 million tons averaging 1.33% nickel and 
0.67% copper. Falconbridge’s Opemiska 
Div. during its first full year of expanded 
operations mined and milled 1,157,000 tons 
of 2.2% copper ore, compared with 
1,074,000 tons of 2.3% copper ore in 1971. 
Ore reserves at yearend were 6.9 million 
tons with an average grade of 2.46% cop- 
per. 

Ecstall Mining Ltd. a subsidiary of 
Texas Gulf, Inc., mined 3.6 million tons of 
ore from the copper-lead-zinc-silver Kidd 
Creek mine near Timmins, Ontario, which 
yielded 45,550 tons of copper in concen- 
trate. The underground mine develop- 
ment is expected to supply 2,000 tons of 
ore per day by the end of 1973 and to be 
capable of providing the entire concentra- 
tor feed of 10,000 tons per day, as the 
open pit will be gradually phased out of 
operation over the next several years. 


The International Nickel Co. of Canada 
Ltd. (INCO) mined 19 million tons of 
nickel-copper ore from 14 mines in On- 
tario and Manitoba compared with 28 mil- 
lion tons from 18 mines in 1971. The ores 
mined were selectively those with higher 
than average copper content consequently 
the copper output did not decline as much 
as indicated by the curtailed ore produc- 
tion. Copper deliveries from the Copper 
Cliff refinery were 154,090 tons compared 
with the record high 170,150 tons in 1971. 
A plant constructed to process residues 
from the nickel refinery will recover elec- 
trolytic copper and has an annual rated 
capacity of 15,000 tons of copper. At year- 
end INCO estimated that proven ore re- 
serves were 389 million tons containing 4 
million tons of copper. 


Noranda Mines Ltd. operated the Horne 
mine in Quebec, mining 690,000 tons of 
ore averaging 2.28% copper and 0.162 
ounce of gold per ton. The mill recovered 
95,000 tons of copper concentrate and 
142,000 tons of pyrite concentrate. Sulfide 
ore reserves at yearend were 1.1 million 
tons grading 2.11% copper, sufficient to 
maintain production until June 1974. The 
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company's Geco mine produced a record 
1.8 million tons of copper-zinc-silver ore 
averaging 2.12% copper which yielded 
36,000 tons of copper in concentrates. Nor- 
anda's smelter achieved a record high pro- 
duction of 236,000 tons of anode copper 
from smelting their own and custom con- 
centrates. The $19 million construction 
program for the Noranda Continuous 
Smelting Process prototype, designed to 
treat 800 tons of copper concentrate per 
day, will be completed by March 1973. 


Gaspé Copper Mines Ltd. operated the 
Needle Mountain and Copper Mountain 
mines and associated mills and smelter 
near Murdochville, Quebec. The Needle 
Mountain mine produced 17,500 tons of 
copper in concentrate from milling 1.6 
million tons of ore averaging 1.17% cop- 
per. The Copper Mountain mine produced 
15,700 tons of copper from milling 2.4 mil- 
lion tons of 0.78% copper. Feed to the 
smelter consisted of 236,800 tons from the 
Gaspé operation and 118,000 tons from cus- 
tom sources for production of 63,800 tons 
of copper in anodes. A $108 million mine- 
mill-smelter expansion project was under 
construction with completion scheduled 
during 1973. The new facilities will triple 
the mining-concentrating capacity to 34,000 
tons per day of sulfide ore, which will 
more than double the present output of 
copper in concentrate. In addition, leach- 
ing facilities for treatment of 5,000 tons 
per day of low-grade oxide ores will be 
built. The smelter expansion will add 
27,000 tons per year of blister copper ca- 
pacity and a sulfuric acid plant with a 
rated annual output of 300,000 tons, about 
half to be used in the copper-leaching op- 
eration. 

‘Madeleine Mines, Ltd., operated their 
Quebec copper mine after the February 12 
settlement of a labor strike. During the 
period of operations the mill treated 
730,000 tons of 1.42% copper ore which 
yielded 9,725 tons of copper in concentrate. 
Development during the year included 
sinking a shaft to facilitate mining deeper 
sections of the reserves and provide access 
for further exploration. Reserves at year- 
end were 4.4 million tons with an average 
1.17% copper content. 


Hudson Bay Mining & Smelting Co., 
Ltd., milled 1.8 million tons of ore and 
produced 54,076 tons of refined copper. 
The refined copper output was double the 
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1971 quantity when operations were closed 
by a strike of 5 months duration. The 
company operated 10 mines along the 
Manitoba- Saskatchewan boundary, includ- 
ing the White Lake and the Ghost Lake 
copper-zinc-silver mines, which were 
brought into production in 1972, and the 
Flexar mine, which was closed in October 
when reserves were depleted. Total ore re- 
serves at yearend were 17 million tons 
with an average grade of 2.95% copper, 
3.3% zinc, and 0.57 ounce of silver per 
ton. 


Sheritt-Gordon Mines Ltd. continued 
operation of the Fox and Lynn Lake 
mines in Manitoba. Combined output for 
the year was 20,500 tons of copper con- 
tained in concentrates, a nearly one-third 
reduction from the record high of 1971. 
The curtailed output was a result of diffi- 
culties encountered in mining a pillar of 
high-grade ore in the Fox mine. Reserves 
at the Fox property were estimated at 13.3 
million tons averaging 2.01% copper and 
2.23% zinc. Owing to changing ore charac- 
teristics and mining costs the company de- 
cided not to publish reserves for Lynn 
Lake until a study in progress is com- 
pleted. Development of the Ruttan Lake 
property continued with initial production 
at an annual rate of 3.5 million tons of 
ore scheduled during the second quarter of 
1973. Reserves were 51 million tons grad- 
ing 1.47% copper and 1.61% zinc. 

During the second full year of operation 
the mine of Granduc Operating Co. north 
of Stewart, British Columbia, produced 
27,000 tons of copper in concentrate from 
2.1 million tons of 1.35% copper ore. Op- 
erating and manpower problems continued 
to hamper output and the planned pro- 
duction rate of 7,000 tons of ore per day 
was not achieved until late in the year. 
Ore reserves at yearend were 39 million 
tons averaging 1.67% copper. 

Similkameen Mining Co. Ltd., a subsidi- 
ary of Newmont Mining Corp., completed 
construction of mining facilities near 
Princeton, British Columbia. The project, 
which cost $71 million, began milling of 
ore from the open pit mine in April and 
reached the rated capacity of 15,000 tons 
per day by mid-August. Output for the 
year was 11,350 tons of copper in concen- 
trate from milling 3.0 million tons of 
0.44% copper ore. Ore reserves were esti- 
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mated at 72 million tons averaging 0.53% 
copper. 

Utah International Inc. shipped approxi- 
mately 32,500 tons of copper in concen- 
trates during the first full year of opera- 
tion at their Island Copper mine on the 
northern end of Vancouver Island. The 
mill design capacity of 33,000 tons per day 
was not achieved, owing principally to un- 
expected ore characteristics that adversely 
affected the capacity of the autogenous 
grinding mills. Ore reserves are estimated 
at 280 million tons containing 0.52% cop- 
per and 0.025% molybdenum. 

Anaconda Britannia Mines Ltd. pro- 
duced 9,500 tons of copper in concentrate 
at their mine in British Columbia com- 
pared with 8,300 tons in 1971. The in- 
creased output was related to new develop- 
ment work completed in 1970, which 
increased the rated annual productive ca- 
pacity to 10,000 tons of copper. 

Brenda Mines Ltd. delivered 9.5 million 
tons of ore to the concentrator averaging 
0.21% copper and 0.06% molybdenum. 
Metal recoveries in concentrates were 90% 
for copper and 86% for molybdenum. An 
additional 3.3 million tons of low-grade 
ore was stockpiled for future treatment 
and 5.9 million tons of waste was stripped 
from the deposit. 


Bethlehem Copper Corp. Ltd. mined ap- 
proximately 6 million tons of 0.54% cop- 
per ore from the Jersey and Huestis open 
pit mines at Highland Valley, British Co- 
lumbia, and produced concentrates con- 
taining 29,100 tons of copper. In Novem- 
ber, mining of the Jersey ore body reached 
design limits and mining was discontinued. 
Plans are being formulated to develop the 
J-A ore body 2 miles south of the operat- 
ing mines, containing an estimated 300 
million tons of copper-molybdenum ore 
with an average grade of about 0.45% cop- 
per equivalent. Reserves for the presently 
operated property are 39 million tons of 
0.5695 copper, for the Lake zone project 
190 million tons of 0.48% copper, and for 
the Maggie ore zone at least 200 million 
tons of 0.40% copper equivalent. 


Lornex Mining Corporation Ltd. began 
commercial production on October 1 at 
their large, low-grade copper-molybdenum 
property in the Highland Valley of British 
Columbia. The mill has a rated capacity 
of 38,000 tons of ore per day, which is cal- 
culated to yield 55,000 tons of copper in 
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concentrate annually. Ore reserves are esti- 
mated to be 293 million tons with an aver- 
age grade of 0.427% copper and 0.014% 
molybdenum. 

Gibralter Mines Ltd. commenced opera- 
tions at their copper-molybdenum deposit 
in the Cariboo District of British Colum- 
bia in March and the mill treated a total 
of 11.2 million tons of ore at an average 
grade of 0.46% copper which yielded a 
total of 41,000 tons of copper in concen- 
trate. The rated 30,000-ton-per-day capacity 
of the concentrator was quickly achieved 
and after April 1 averaged 39,500 tons. 
Copper recovery, at 80.4%, was adversely 
affected by the oxide copper content of the 
ore being mined. A total of 26.4 million 
tons of ore, waste, and overburden or an 
average rate of 77,300 tons per day was 
moved. Studies indicated the daily rate 
should be increased to 120,000 tons to bal- 
ance maximum concentrator capacity and 
equipment was being acquired toward that 
goal, At yearend the minable ore reserves, 
at a cutoff grade of 0.25% copper, were es- 
timated at 347 million tons grading 0.37% 
copper. 

Craigmont Mines Ltd. in the fiscal year 
ended October 31, 1972, produced 23,600 
tons of copper in concentrate from 1.9 mil- 
lion tons of ore containing 1.34% copper 
from their mine near Merritt, British Co- 
lumbia. Average production from the sub- 
level caving operation was a record high of 
4,850 tons per day. Ore reserves, at a cutoff 
grade of 0.7% copper, are estimated at 
10.3 million tons grading 1.77% copper. 

Bell Copper Co. initiated production in 
October at their Babine Lake, British Co- 
lumbia, property. Open pit mining con- 
sisted of 2.5 million tons of stripping, 0.9 
million tons of low-grade ore stockpiled 
for future treatment, and 1.2 million tons 
of ore averaging 0.71% copper for delivery 
to the concentrator. The concentrator, with 
a rated capacity of 10,000 tons per day, av- 
eraged 9,200 tons during the startup pe- 
riod and produced 15,400 tons of concen- 
trate containing 4,150 tons of copper with 
an average 82.5% copper recovery. 


Coast Copper Co., Ltd., suspended opera- 
tions at its Benson Lake mine on Northern 
Vancouver Island in November because of 
rising costs and unsatisfactory market con- 
ditions. During the 10 years of operations 
2.8 million tons of ore were mined to pro- 
duce 157,000 tons of copper concentrate. 
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Chile.—Litigation concerning the 
amount of compensation to be paid to the 
former owners of copper mines that were 
nationalized in 1971 continued throughout 
the year. Appeals by The Anaconda Com- 
pany and Kennecott Copper Corp. asking 
compensation for their equities in the ex- 
propriated Chuquicamata, El Salvador, and 
El Teniente properties were rejected by 
the Chilean Copper Tribunal in August. 
Kennecott has initiated actions to contest 
the terms of the expropriation in the 
courts of several other countries. The 
amount due Cerro Corp. for its equity in 
the Andina property was set by the Cop- 
per Tribunal and negotiations were in 
progress to set the time and terms of pay- 
ment. Anaconda and Kennecott began liti- 
gation with the State-owned Chilean cop- 
per company (Corporation Del Cobre) in 
Chilean and United States courts with re- 
gards to the enforcibility of promissory 
notes, now in default, that were given by 
Chile to Kennecott in 1967 and to Ana- 
conda in 1969 for 51% interest in the El 
Teniente, Chuquicamata and El Salvador 
properties. The Overseas Private Invest- 
ment Corp. (OPIC) purchased notes guar- 
anteed by Chile and issued to Kennecott 
to help finance development of the El 
Teniente mine. Claims by Anaconda to 
OPIC for insurance payment of the $159 
million in defaulted notes were refused 
and the claims have been submitted to 
binding arbitration as provided in the in- 
surance contract. 

Copper production was an estimated 
798,900 tons, up 1% from that of 1971. 
Production from the large mines was as 
follows: Chuquicamata, 258,600 tons com- 
pared with 274,000 in 1971; El Teniente, 
about 200,000 tons compared with 155,000; 
El Salvador, 93,300 tons compared with 
92,000; Exótica, 34,400 tons compared with 
39,000; and Andina, 59,400 tons compared 
with 58,200. 

Large plant expansions made immedi- 
ately prior to nationalization failed to sig- 
nificantly increase production because of 
resignations of supervisory and technical 
personnel and shortages of equipment, re- 
pair parts, and supplies. 

Production began from the Sagasca 
property late in 1972 with about 5,500 tons 
of copper in precipitate being shipped. 
The smelter treating El Teniente concen- 
trates is being enlarged to 310,000 tons of 
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copper per year by the addition of a new 
reverberatory furnace scheduled for com- 
pletion in 1973. Studies were made of the 
Exótica vat-leaching plant where output 
has remained far below design capacity 
owing to unexpectedly large quantities of 
impurities in the leach solution. A decision 
was reached to add a solvent extraction 
circuit to provide clear solution for elec- 
trowinning. Construction was begun on a 
subsmelter in Vallenar with completion ex- 
pected in 1973. The matte produced will 
be shipped to other smelters for conversion 
into blister copper. 

Colombia.—The Colombian Government 
announced discovery of a copper deposit in 
the Department of Antioquia near the bor- 
der of the Department of Chocó. The dis- 
covery was a direct outgrowth of assistance 
to the Colombian Governmant by the U.S. 
Agency for International Development 
(AID). In the preliminary report the de- 
posit is estimated at 625 million tons with 
an average grade of 0.7% copper. Further 
exploration and a feasibility study will be 
required to determine the economic signifi- 
cance of the discovery. 

Cyprus.—The Cyprus Island Div. of Cy- 
prus Mines Corp. operated open pit mines 
at Lefka and Skouriotissa and a pressure- 
leach plant for reprocessing of mill tailings. 
Output of copper contained in concentrates 
and precipitates totaled about 9,750 tons. 
Milled ore averaged 1.395 copper but re- 
serves of this grade were nearly exhausted. 
However, a deposit of lower grade (0.9% 
copper) in the Skouriotissa area with re- 
serves estimated to extend the life of the 
mining operations about 5 years is under 
development. 

Finland.—Copper output increased 23% 
to 38,400 tons. Principal producing mines 
were the Outokumpu with 19,600 tons, the 
Pyhasalmi with 5,900 tons, the Vihanti 
with 3,000 tons, and the Virtasalmi with 
2,300 tons. 


Indonesia.—Freeport Indonesia Inc., a 
subsidiary of Freeport Minerals Co., com- 
pleted development of the 11,500-foot-alti- 
tude Ertsberg copper deposit in West Irian 
and initial production began late in 1972. 
The $150 million project is designed to 
operate at an annual production rate of 
25 million tons of ore yielding about 
65,000 tons of copper in concentrate plus 
recoverable quantities of gold and silver. 
Proven reserves are 33 million tons of ore 
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averaging 2.5% copper, and 0.025 ounce 
gold and 0.265 ounce silver per ton. There 
are surface indications of additional miner- 
alization in the vicinity of the Ertsberg de- 
posit which will be explored. 

Iran.—Sar Cheshmeh Copper Mining Co., 
an Iranian Government-owned company, 
signed a technical assistance agreement 
with The Anaconda Company for serv- 
ices to develop a $400 million copper 
mine and metallurgical complex in south- 
ern Iran. The operation will produce ap- 
proximately 145,000 tons of copper per 
year about 4 years after the start of con- 
struction. Reserves upon which the project 
is based are 400 million tons averaging 
1.12% copper. Substantial reserves of some- 
what lower grade ore are indicated to exist 
in the area. 

Malaysia.—The Mamut Mines Develop- 
ment Co., a consortium of Japanese firms 
in a joint venture with the Sabah Govern- 
ment and other Malaysian interests, con- 
tinued development of a copper deposit 
near Mamut, Sabah. Production is sched- 
uled for early 1975 at the rate of 18,000 
tons of ore per day. Reserves are given as 
80 million tons averaging 0.6% copper. 

Mauritania.—Société Minière de Mauri- 
tanie (SOMIMA), 33.5% owned by Char- 
ter Consolidated Ltd., continued to ex- 
perience delays in bringing their mine at 
Akjoujt into production. Output of the 
oxide ore deposit, minable by open pit 
methods, is concentrated in a plant using 
the Torco segregation process developed by 
the Anglo American Corp. of South Africa 
group. Design capacity of the plant is 
30,000 tons of copper per year. The process 
has been satisfactorily demonstrated but 
the selected equipment requires extensive 
modification due to the difficult nature of 
the ore and the stresses of the desert cli- 
matic conditions. 


Mexico.—Asarco Mexicana, S.A., in- 
creased the output of blister copper 42% 
to 36,000 tons. The gain was largely due to 
the first full year of operation of the In- 
guarán mine in the State of Michoacán. 
The company began construction of a new 
45,000-ton-per-year refinery at San Luis Po- 
tosi. Cía. Mexicana de Cobre, S.A., 49% 
owned by Asarco Mexicana, continued 
studies relating to financing and develop- 
ment of a porphyry copper deposit at the 
La Caridad propety near Nacozari in the 
State of Sonora. 
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Compañía Minera Nacozari, S.A., oper- 
ated the Cananea mine and smelter to 
produce 44,574 tons of blister and refined 
copper, an 11% increase. An expansion 
program in progress is expected to increase 
output each year until attainment of 
70,000 tons in 1976. 

Panama.—Canadian Javelin Ltd. an- 
nounced that the Cerro Colorado explora- 
tion project in western Panama indicated a 
major porphyry copper deposit in excess of 
1 billion tons averaging 0.6 to 0.7% cop- 
per. Feasibility studies to develop the ore 
body are in progress. The Cerro Colorado 
deposit is located about 90 miles west of 
the Petaquilla deposit, discovered in 1968 
by a United Nations technical mission and 
estimated to contain from 200 to 300 mil- 
lion tons averaging 0.6% copper. 

Peru.—Production of Southern Peru 
Copper Corp., in terms of blister copper 
produced and export of copper in concen- 
trates, was 148,300 tons compared with 
141,200 tons in 1971. Approximately 40,000 
tons of concentrate production from the 
Toquepala mine was exported owing to 
curtailment of production at the Ilo 
smelter, which lost 43 work days by strikes. 
Cerro Corp. operations were relatively free 
of work interruptions and production in- 
ceased 16% to 52,130 tons of copper at its 
La Oroya smelter, with 39% of the output 
from purchased ores. 

Minero Peru, a Peruvian Government 
entity, and the Japanese Mitsui Furukawa 
Group signed a contract for construction 
of a copper refinery at Ilo. The facility, 
scheduled for operation in 1975, will have 
a capacity of 150,000 tons of electrolytic 
copper per year. A letter of intent was 
signed by Minero Peru and a consortium 
of five Japanese companies to conduct a $2 
million feasibility study for exploitation of 
the Michiquillay copper deposit in the De- 
partment of Cajamarca. The deposit has 
ore reserves estimated at 620 million tons 
grading 0.72% copper. However, the iso- 
lated location and a lack of basic infra- 
structures such as roads and electricity has 
been a deterrent to development of a via- 
ble operation. Minero Peru also announced 
discovery of a large porphyry copper de- 
posit in the Department of Lambageque in 
northern Peru. This is the first significant 
discovery of copper in this area and pre- 
liminary exploration places the size be- 
tween 50 and 300 million tons. 

Development of the Cuajone mine by 
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Southern Peru Copper Corp. continued 
during 1972 with expenditures of approxi- 
mately $37 million, bringing the total in- 
vestment at yearend to $83 million. Princi- 
pal work accomplished during the year was 
the driving of 11,450 feet of railroad 
tunnel, removal of 20 million tons of over- 
burden, and site preparation for the con- 
centrator. A work plan was filed for ex- 
penditure or commitment of $48 million 
during 1973 as the next step in this $500 
million project. 

Compañía Minera del Madrigal, a sub- 
sidiary of Homestake Mining Co., brought 
the Madrigal copper-lead-zinc mine in 
southern Peru into operation in April. 
Output from the 500-ton-per-day mill and 
the ore grade during the first year of oper- 
ation were below expectations. However, 
construction in progress is directed towards 
improving efficiency of production. 

Philippines.—Twelve mining companies 
produced 226,000 tons of copper in concen- 
trates and direct-shipping-grade ore, com- 
pared with 217,800 tons the previous year. 
Atlas Consolidated Mining & Development 
Corp. the largest copper producer in the 
Philippines, in the first full year of opera- 
tion after completion of their mill expan- 
sion, increased output 14% to 88,700 tons 
of copper in concentrate. The second larg- 
est producer, Marcopper Mining Corp., 
produced 48,900 tons of copper from proc- 
essing 7.6 million tons of ore containing 
0.70% copper. Minable ore reserves are 118 
million tons of 0.59% copper. Other major 
producing companies were Marinduque 
Mining and Industrial Corp.  Lepanto 
Consolidated Mining Co., and Philex Min- 
ing Corp., with outputs of 34,700 tons, 
28,600 tons, and 22,900 tons, respectively. 


Poland.—A large expansion program at 
the Lubin and Polkowice mines and the 
associated smelter-refinery plants at Glogow 
and Legnica increased annual productive 
capacity to about 150,000 tons of copper. 
Continuation of the expansion program 
calls for development of a third large mine 
called Rudna, enlargement of the Glogow 
smelter-refinery and construction of a new 
refinery at Zukowice. 


Rhodesia, Southern.—M.T.D. Mangula 
Ltd. during the year ending September 30, 
1972, produced 18,800 tons of copper in 
concentrates and precipitates from the 
Mangula mine about 80 miles northwest of 
Salisbury. Concentrates containing 15,200 
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tons of copper were produced from milling 
1.4 million tons of sulfide ore and precipi- 
tates containing 3,600 tons of copper were 
produced from treating 550,000 tons of an 
oxidized ore in the leach plant. Proved 
sulfide ore reserves are 15 million tons 
averaging 1.30% copper and oxidized ore 
reserves amount to 0.9 million tons of 
0.75% oxide copper. Two new mines, 
Norah and Silverside, began operations 
near yearend. Proven sulfide ore reserves 
were 2.1 million tons of 1.30% copper at 
the Norah mine and 440,000 tons of 1.77% 
copper at the Silverside mine. 

Lomagundi Smelting and Mining Ltd. 
produced 3,140 tons of copper in concen- 
trates from mining and milling 330,000 
tons of ore from the Alaska mine. The 
Shackleton mine yielded 10,050 tons of 
copper in concentrates from 570,000 tons 
of 1.90% copper ore. Reserves at yearend 
were 550,000 tons of 1.78% copper at the 
Alaska mine and 535,000 tons of 1.98% 
copper at the Shackleton mine. 

Gwai River Mines Ltd. produced 2,500 
tons of copper in concentrates from min- 
ing and milling 215,000 tons of 1.33% cop- 
per ore. Proved ore reserves were 130,000 
tons of 1.31% copper. 

South Africa, Republic of.—O’okiep 
Copper Co. Ltd. milled 3.5 million tons of 
ore with an average grade of 1.28% copper 
from eight producing mines, which yielded 
40,700 tons of blister copper. Exploration 
increased reserves from 27.6 to 28.0 million 
tons of ore averaging 1.56% copper. 

Palabora Mining Co. Ltd. increased out- 
put 12% to 110,200 tons of copper. Ore 
milled was 21.3 million tons of 0.56% cop- 
per compared with 21.0 million tons of 
0.57% copper in 1971. 

Messina (Transvaal) Development Co. 
mined and milled 12 million tons of 
1.1395 copper ore from the Messina mine, 
which yielded 12,100 tons of copper in 
concentrates. The tonnage of proved ore 
reserves remained little changed at 5.9 mil- 
lion tons but the grade improved from 
1.38 to 1.44% copper. 

Africa Triangle Mining Prospecting and 
Development Co., a holding company 
formed by Anglo-Vaal, Middle Witwaters- 
rand, and United States Steel Corp., initi- 
ated production at their copper-zinc ore 
deposit near Prieska in northwestern Cape 
Province in late 1972, well ahead of sched- 
ule. It is anticipated that production will 
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attain a rate of 110,000 tons of ore per 
month by early 1973 and increase to the 
planned rate of 250,000 tons per month 
during the second half of 1974. Proven re- 
serves are estimated to be 25 million tons 
grading between 1.5 to 2.0% copper and 
about 3% zinc. 

South-West Africa, Territory of.—The 
Tsumeb Corp. Ltd. operated the Tsumeb 
mine at a reduced level owing to first-quar- 
ter strikes; and quantity of ore milled was 
reduced 16% to 484,000 tons averaging 
3.9795 copper, 11.49% lead, and 3.20% 
zinc. The strike did not affect the Kombat 
mine and 416,000 tons of ore averaging 
1.30% copper and 1.47% lead was mined 
and milled. The curtailed output at the 
Tsumeb mine and a lower copper content 
in ore milled at the Kombat mine was re- 
flected in a reduction in blister copper 
produced at the smelter from 29,300 tons 
in 1971 to 28,800 tons in 1972. Yearend ore 
reserves were 5.8 million tons averaging 
4.6895 copper, 8.98% lead at the Tsumeb 
mine and 1.5 million tons averaging 1.9697 
copper and 3.1195 lead at the Kombat 
mine. 

Oamites Mining Co. Ltd., operated the 
Oamites mine for its first full year and 
produced 5,000 tons of copper in concen- 
trate from milling 353,000 tons of 1.39% 
copper ore. À general labor strike in Janu- 
ary and other startup problems hampered 
output but by yearend the rated capacity 
of 50,000 tons of ore per month was 
achieved. 

Uganda.—In June the corporate income 
tax rate for mining companies was reduced 
from 40 to 22.595 and the copper export 
tax was abolished. Kilembe Mines, Ltd. 
70% owned by Falconbridge Nickel Mines 
Ltd. (Canada) processed 90,700 tons of ore 
to produce 14,200 tons of blister copper 
compared with 17,300 tons in 1971. Ore re- 
serves at yearend in the proven and proba- 
ble category were estimated to be 6.2 mil- 
lion tons of 1.97% copper. 

Zaire.—La Générale des Carriéres et des 
Mines du Zaire (Gécamines), the Govern- 
ment-owned mining company, increased 
copper output 6% to 473,000 tons. The 
greater output represents a step in an ex- 
pansion program designed to increase 
Gécamines', annual copper producing capac- 
ity to 500,000 tons by 1974 and to 660,000 
tons by 1980. 

The joint Japanese-Congolese concern, 
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Société de Développement Industriel et 
Minier du Zaire (SODIMIZA) initiated 
production in October at the Mushoshi 
mine in Shaba Province. Designed capacity 
of the mine is 58,000 tons per year with a 
planned increase to 68,000 tons during 
1976. Another mine at  Tshinsenda is 
scheduled to be brought into production 
at a 68,000-ton-per-year rate during 1976. 
Ore reserves are estimated to be 110 mil- 
lion tons of 3.595 copper at Mushoshi and 
35 million tons of 5.595 copper at Tshin- 
senda 

Société Minière de Tenke-Fungurume 
(SMTF), a consortium of companies which 
includes Amoco Minerals Co., (subsidiary 
of Standard Oil Co. of Indiana), Charter 
Consolidated Ltd., and Leon Tempelsman 
& Son Inc., continued exploration work in 
their concession area of Shaba Province. 
SMTF announced reserves at the end of 
1972 of 50 million tons with an average 
content of 5.5% copper and 0.44% cobalt. 
Plans are to construct a mining-milling- 
refining complex with the related infra- 
structure costing $300 million for produc- 
tion in 1977 at an annual rate of 150,000 
tons of copper. 


Zambia.—Copper production in 1972 was 
790,500 tons compared with 718,300 tons in 
1971. 


Nchanga Consolidated Copper Mines 
Ltd. (NCCM), comprised of the Rokana, 
Chingola, and Konkola Divs., operated 
copper mines, a smelter, and a refinery. 
For the year ending March 31, 1972, out- 
put was 442,300 tons of refined copper, a 
modest increase in the rate of production 
from the preceding 15-month period. The 
target for the following year is 470,000 
tons. At the Rokana Div. construction was 
in progress for a plant to treat mixed sul- 
fide and oxide ores, a third acid plant, 
and installation of periodic current rever- 
sal in the tankhouse to increase capacity. 
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At the Chingola Div. the leach precipita- 
tion plant was commissioned in October 
1971 and was approaching the planned 
production rate of 2,200 tons of copper per 
month. The solvent extraction-ion ex- 
change process plant was under construc- 
tion with scheduled completion in 1974. 
Shaft sinking continued at Konkola but in- 
flow of water continued to be a problem. 
Pumping capacity has been increased to 
390,000 cubic meters a day and a further 
increase to 620,000 cubic meters is planned. 
Geological and metallurgical test work con- 
tinued at Kansanshi in preparation for re- 
opening of that mine in 1973. 

Roan Consolidated Mines, Ltd. (RCM), 
comprised of the Mufulira, Chibuluma, 
Chambishi, Kalengwa, and Luanshya mines 
produced 268,000 tons of refined copper in 
the year ended June 30, 1972, compared 
with 270,000 tons produced the previous 
year. Rehabilitation of the Mufulira mine 
is proceeding on schedule but output re- 
mained at less than half that anticipated 
before the 1970 cave-in. 

Luanshya production was lower than 
that of the previous year owing to lower 
ore grade and bad ground conditions. De- 
velopment of the Baluba section continued 
with output at the rate of 24,000 tons of 
copper per year to commence in January 
1973. Subsequent expansion is planned to 
increase this rate to about 60,000 tons as 
other sections of Luanshya are depleted. 
The increase in production at Chambishi 
from 33,000 to 38,000 tons was made pos- 
sible by use of spare concentrator capacity 
at Mufulira. The development of under- 
ground mining at Chambishi is proceeding 
with output scheduled for late 1973 at an 
annual rate of 26,000 tons of copper. This 
rate is to be increased to 52,000 tons as 
open pit operations are gradually phased 
out. The completion of the extension to 
the Chambishi concentrater is scheduled for 
the second half of 1978. 


TECHNOLOGY 


Articles published on copper resources 
included results of research correlating the 
regional distribution of porphyry copper 
deposits to the developing concept of oro- 
geny at the margins of drifting crustal 
plates; ? the application of induced polari- 
zation and resistivity surveys in exploration 
for copper deposits; 3 and the potential 


2 Hodder, Robert W., and Victor F. Hollister. 
Structural Features of Porphyry Copper Deposits 
and the Tectonic Evolution of Continents. Can- 
adian Min. and Met. Bull., v. 65, No. 718, 
February 1972, pp. 41-45. 

3 Cannon, Richard W., Jerry M. Thornton, and 
Don C. Rotherham. Induced Polarization and 
Resistivity in the Gilbraltar Area, British Colum- 
bia. Trans. Soc. Min. Eng., AIME, v. 252, No. 4, 
December 1972, pp. 392-397. 
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use of neutron activation analysis in quali- 
tative logging for copper where coring is 
difficult.4 


A soil sampling survey conducted on a 
1-mile grid pattern, over a 400-square-mile 
area of central Utah, indicated that the 
discovered anomalies would have indicated 
exploration targets for most of the existing 
mining districts, but that some might have 
been overlooked.5 Two papers described 
mineral occurrences of potential copper- 
producing districts in Colorado and 
Wyoming.6 

Research has been conducted on the use 
of geophysical techniques to monitor slope 
stability in large open pit mines? An arti- 
cle describes the operating parameters of 
the sublevel caving mining method and 
the application of this method to a copper 
deposit characterized as a steeply dipping 
vein surrounded by incompetent rock.8 


A design study on construction of a hy- 
pothetical copper concentrator for a typical 
southwestern United States location con- 
cluded that incorporation of functional de- 
sign, large equipment, and outdoor type of 
construction could result in substantial 
savings when compared with the cost of 
conventional designs.9 

Several review articles on copper metal- 
lurgy were published; 10 they included de- 
scriptions of flash smelting and of the con- 
tinuous smelting processes under develop- 
ment in Australia, Canada, and Japan. A 
more detailed description 11 is given of a 
continuous smelting process for a semi- 
commercial (20,000 tons per year) prototype 
plant placed in operation in November 1971. 


The Smelter Control Research Associa- 
tion (SCRA) has reviewed its own and the 
utility industry experience with lime and 
limestone scrubbing systems for removal of 
sulfur from stack emissions.12 It was con- 
cluded that the use of scrubbing systems 
could be effective but that considerable re- 
search and development will be required 
for design of commercial-scale units. An- 
other article 13 reviewed research on the 
choice of refractory materials for reverber- 
atory furnace construction, considering 
factors of structural strength and thermal 
shock, and corrosion requirements. 


An article 14 described a 90,000-ton-per- 
year Japanese smelter commissioned in 
January 1972 that uses the flash smelting 
proces. The facility is claimed to be 
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efficient in the poduction of copper and 
permits control of sulfur emissions to lev- 
els well within the stringent air quality 
standards. Some of the new copper smelt- 
ing processes require copper recovery from 
the converter slag to achieve acceptable 
overall efficiency, and research has been 
conducted in that area.15 


Three types of X-ray analytical instru- 
mentation were tested in their application 
for rapid identification in sorting scrap 
metals and for quantitative analysis to pro- 
vide guidance in the melting and casting 
of alloys.16 


Development and use of an electromo- 
tive force electrolyte probe which reliably 
monitors the oxygen content during the 


* Hoyer, W. A., and G. A. Lock. Logging for 
Copper by In-Situ Neutron Activation Analysis. 
Trans. Soc. Min. Eng., AIME, v. 252, No. 4, 
December 1972, pp. 409-417. 

5 Beers, Armond H., W. T. Parry, and M. P. 
Nackowski. Trace Element Analysis of Oquirrh 
Mountain Soils. Trans. Soc. Min. Eng., AIME, 
v. 252, No. 4, December 1972, pp. 443—447. 

9 Bromfield, C. S., and F. E. Williams. Mineral 
Resources of the Wilson Mountains Primitive 
Area, Colo. With a section on Geophysical inter- 
pretation by Peter Popenoe. U.S. Geol. Surv. Bull. 
1353-A, 1972, pp. al-a79. 

Fisher, F. S. Tertiary Mineralization and Hydro- 
thermal Alteration in the Stinkingwater M ning 
Region, Park County, Wyo. U.S. Geol. Surv. Bull. 
1332-c, 1972, pp. cl-c33. 

7 McCarter, M. K., and K. C. Ko. Seismic Re- 
fraction Technique for Delineating Unstable Areas 
in Pit Slopes. Trans. Soc. Min. Eng., AIME, 
v. 252, No. 4, December 1972, pp. 374-378. 

8 Sandstrom, P.O. Application and Optimization 
of Sublevel Caving Techniques. Eng. and Min. 
J., v. 173, No. 6, June 1972, pp. 112-125. 

? Shoemaker, Robert S., and Allan D. Taylor. 
Mill Design for the Seventies. Trans. Soc. Min. 
Fog., AIME, v. 252, No. 2, June 1972, pp. 131- 

6. 

X Engineering and Mining Journal. What's 
Happening in Copper Metallurgy. V. 173, No. 2, 
February 1972, pp. 75-79. : 

Treilhard, D. G. Economic and Metallurgical 
Change in Copper Smelter Design. Western Miner, 
v. 45, No. 5, May 1972, pp. 34-47. 

Engineering and Mining Journal Copper 
Smelters Strive for Modernization. V. 173, No. 6, 
June 1972, pp. 170-171. 

11 Engineering and Mining Journal. Mitsubishi's 
Continuous Copper Smelting Process Goes On 
Stream. V. 173, No. 8, August 1972, pp. 66—68. 

11 Campbell, Dr. Ivor E., and John D. Ireland. 
Status Report on Lime or Wet Limestone Scrub- 
bing to Control SO: in Stack Gas. Eng. and Min. 
J., v. 178, No. 12, December 1972, pp. 78-85. 

1 Renkey, A. L., and T. F. Soroka. Roofs for 
Reverberatory Smelters. J. Metals, v. 24, No. 6, 
June 1972, pp. 18-22. 

4 Mealey, Mike. Japan's Tamano Copper 
Smelter: The Most Modern in the World. Eng. 
151 Min. J., v. 178, No. 6, June 1972, pp. 130- 

15 Subramanian, K. N., and N. J. Themelis. 
Copper Recovery by Flotation. J. Metals, v. 24, 
No. 4, April 1972, pp. 33-38. 

18 Campbell, illiam J., and Harold E. Marr 
III. Identification and Analyses of Copper-Base 
Alloys by Fluorescent X-Ray Spectrography. Bu- 
Mines RI 7635, 1972, 30 pp. 
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casting of refined copper was described.17 
Control of oxygen during casting is vitally 
important to obtain the desired physical 
properties of refined copper. 

Research related to copper hydrometal- 
lurgy included: development of an electro- 
chemical process employing a ferric chlo- 
ride leach in a hot acidic environment 
followed by electrolysis and precipitation 
steps to produce copper, iron, and elemen- 
tal sulfur;18 development of a process to 
produce pure copper powder through 
roasting, ammoniacal leaching, distillation 
to the oxide, blending with prepared cop- 
per sulfide, chloridization, and then reduc- 
tion; 19 the selective stripping of a high- 
purity copper sulfate solution suitable for 
electrolysis from a  copper-nickel-cobalt 
ammoniacal leach solution; 20 the determi- 
nation of mineral leaching rates and sul- 
fate formation rates during oxygen pres- 
sure leaching in the temperature range 
straddling the melting point of sulfur; ?1 
and the discovery of a strain of bacteria 
with optimum activity in the vicinity of 
60°C and capable of oxidizing sulfur and 
iron compounds that may improve leach- 
ing efficiency of chalcopyrite at the temper- 


Table 3.—Copper produced from domestic 
ores, by source 


(Thousand short tons) 
Year Mine Smelter Refinery 
. o oco 1,205 1. 235 1,161 
19899. 545 547 1.469 
1970______._.... os Si 1,720 1,605 1,521 
1971: ... E 1,5 1,471 1,411 
1 eee 1,665 ,649 1,680 


Table 4.—Copper ore and recoverable 
copper produced, by mining method 


(Percent) 

Open pit Underground 
Year —— ——————— 
Ore | Copper! Ore Copper? 
1988 87 82 18 18 
1969.......... 88 84 12 16 
1970 89 84 11 16 
1971. ......... 88 82 12 18 
pate UNE 85 80 15 20 


1 Includes copper from dump leaching. 
3 Includes copper from in-place leaching. 
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Table 5.—Mine production of recoverable 
copper in the United States, by month 


(Short tons) 

Month 1971 1972 
Januar 137,479 181,306 
February.............- 180,561 140,106 
March...............-- 141,802 147,458 
ved JJ EU 141,019 140,714 

WTTV 145,215 144,628 
June. 149,248 137, 566 
PUNY aee . .. ...-.-- 9,155 51 
August... EE 105,595 141,714 
September... 116,142 189,410 

etober --- 136,264 140,640 
November! 186,830 186,597 
3 134, 878 141,580 
Total... 1,522,183 1,664,840 


atures reached in the interior of copper 
waste dumps.22 


A report was published on a study con- 
sidering mutual substitutability of alumi- 
num and copper in electrical, heat ex- 
change, and other applications.?3 Several 
articles described properties and applica- 
tions of wrought copper and copper 
alloys.24 Research to produce beryllium- 
copper alloys by electrodeposition of beryl- 
lium on liquid copper cathodes was gener- 
ally unsuccessful.25 


" Dompas, J. M., and P. C. Lockyer. 
Control in Liquid Copper by the Oxycell. 
Pan v. 3, No. 10, October 1972, pp. 2597- 


604. 
i Reie ul R., ae en, ano T: . L. Lake. 
nventor, elopers xplain How New Cyment 
Pro wore Pay Dirt, No. 400, Oct. 23, 1972, 
pp 

1? McFarland, C. M., and R. E. Cech. Copper 
Recovery Via Sulfide-Salt Reduction. J. Metals, 
v. 24, No. 10, October Ire PP. "d 


Liquid Extraction From Ammo 
Canadian Min. and Met. BulL, v. 65, No. 721, 
May IE 1972, pp. 46-49. 
and F. Loewen. Pressure Leaching 
of 9 Minerals in e et Acid Solutions. 
Met. Trans., v. 4, No. 1, January 1978, pp. 5-14. 
23 Science. Leaching: Use of a and 
E 1978, pp. 468-400 Microbe. V. 179, No. 4072, Feb. 
; pp 
23 National Materials Advisory Board. Mutual 
Substitutability of Aluminum and Copper. Nat. 
Acad. Sci.—Nat. Acad. Eng. Washington, D.C., 
NMAB-286, April 1972, 186 Pb. 
n France, Walter D., and ilmar E. Trout. 
Selecting Copper A for Fatige Applications. 
Metal Progress, v. 101, No. 6, June 1972, pp. 


69-72. 

Metal Progress. Properties and Applications of 
Widely Used Wrought Coppers and SEI Alloys. 
V. 103, No. 2, February 1973, pp. 

Compositions and Appl cations of de 


plemen Wrought Coppers 
V. 105, o. 2, Fan. 1973, Pe. Kam 
3 Kirby, D E., e, A. 


Sullivan. Electrolytic P ager ge 
Copper Alloys. itie, Preparatio 7629, 1972, 14 pp. 
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Table 6.—Mine production of recoverable copper in the United States, by State 


(Short tons) 

State 1968 1969 1970 1971 1972 
Hh 627, 961 801,863 917,918 820,171 908,612 
ieee; 51 1. 129 ; 515 598 
Colorado... cu nre ⅛ ᷣ 8,451 8,598 8,749 8,988 8,944 
DIT —--———— rt 3, 525 3,332 3,612 8,716 2,942 
E us ne so asua sau Ee 898 1,320 2,708 2,510 220 
Mei IDEE EE ED 74,805 15,226 67,548 56,005 67,260 

RE ; 12,664 12,134 , 445 11,509 
E, ˙»ꝛwm». ͥ ¶⁰ mk vd 69, 480 108,314 120, 412 88,581 128,110 
Nevada. 1... om . l... . Saar eT 77,213 104, 924 106, 688 96, 928 101,119 
New Mexico 90,769 119,956 166,278 157,419 168,034 
Pennsylvania. __......-.------------------- 4,850 , 882 : 2,611 

ennes seen 14. 196 15,353 15,535 18,916 11,810 
JJ) ¼T— nt 245 296,699 295,788 259,507 
Other States 2,552 2,319 i 8,179 8,064 
Total EE tts 1,204,621 1,544,579 1,719,657 1,522,188 1,664,840 


1 Includes Alaska, Oklahoma, Oregon, Washington, and Wyoming. 


Table 7.—T wenty-five leading copper-producing mines in the United States in 1972, 
in order of output 


Rank Mine County and State Operator Source of copper 
1 Utah Copper Salt Lake, Utah. .... Kennecott Copper Corp... CODD ore, cop preci- 
pitates, gold-silver ore. 
2 San Manuel Pinal, Ariz. ........ Magma Copper Co Copper ore. 
8  Morenci............... Greenlee, Ariz...... Phelps Dodge Corp. ` Copper 8 and copper 
precip e 
4 Berkeley Pit Silver Bow, Mont... The Anaconda Compan: Do. 
5 Ray Pitt Pinal, Ari Kennecott Co Ge Do. 
FIC Pima, Ariz......... Pima Mining Co. ....... Copper ore. 
7 Tyrone Grant, N. Mex...... Phelps Dodge Corp eee Copper bd and copper 
precip ° 
8 Twin Buttes Pima, Arts... The Anaconda Company. Copper ore. 
9 Süier rita do; nonus Duval Sierrita Corp Do. 
10 White Pine Ontonagon, Mich... White Pine Copper Co... Do. 
11 Chino Grant, N. Mex...... Kennecott Copper Corp. ie ore and copper 
12 New Cornelia Pima, Aris Phaps Dodge Corp...... 8 gold-silver ores, 
18 Inspiration Gila, Ariz.......... ration Consolidated Copper ore and copper 
opper Co. precipitates. 
14 Mission Pima, Ari American Smelting and Copper ore. 
Refining Co. 
15 Ruth Pit White Pine, Nev.... Kennecott Copper Corp Do. 
16 Yerington .---------- Lyon, Ney The Anaconda Company Copper iere and copper 
precipitates. 
17 Copper Queen Cochise, Ariz....... Phelps Dodge Corp...... Copper ore. 
18 Mineral Park ` Mohave, Ariz....... Duval Corp Copper ore and copper 
precipitates. 
19 Copper Cities Gila, Ariz. ..------- Cities Service Co Do. 
20 Silver Bell Pima, Ariz......... DAD SE and Do. 
g Co. 
21 Butte Hill............. Silver Bow, Mont. Le Se D EA 5 Do. 
22 Lavender Pit. Cochise, Ariz....... Bagdad“ odge Corp Do. 
28 Bagdad EE Yavapai, Arts _ ad Copper Corp.... Copper ore. 
24 Magma Pinal, Ari 1 Copper Coo Do. 
25 Copper Canyon Lander, Nev........ Duval Corp Copper ore and copper 


precipitates. 
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Table 8.—Mine production of recoverable copper in 1972, by method of treatment 


Method of treatment 


Dump and in-place leachin g 
Miscellaneous from cleanup, tailings, and noncopper 


Ore treated Recoverable copper 
(thousand Remarks 
short tons) Thousand Percent 
pounds yield 
248,668 2,740,888 0.55 See table 10. 
484 16,260 1.68 See table 11. 
17,684 1164,984 .47 See table 12. 
266,881 2,922,127 .55 | , 
tys 341,986 -- See table 12. 
a 65,567 ER Pu 
XX 39,829,680 XX ae 


XX Not applicable. 
1 Includes 63,280,704 pounds of electrowon copper. 


Table 9.—Copper ore shi; 


pped directly to smelters or concentrated in the United States, 


by State in 1972, with copper, gold, and silver content in terms of recoverable metal 


Ore shipped Recoverable metal content 
or concen- ————————————————————————————————— — —- Value of 
State trated Copper Gold Silver gold and 
(thousand (troy (troy silver per 
short tons) Thousand Percent ounces) ounces) ton of ore 
pounds 
Arizona 153,587 1,578,868 0.51 102,286 6, 553, 533 30.11 
Colorado 4 216 2.70 205 3,331 4. 65 
Idaho 20 558 1.40 66 18, 648 1.79 
Michigan 8. 250 134, 478 . 82 == 785,100 .16 
Montana 17, 127 188,669 .55 22,385 3, 089, 647 . 38 
Nevada 18,289 148,619 .54 84,771 592, 508 .28 
New Mexico 19,929 279 ,079 70 11.351 840, 879 10 
Tennessee! |... ........- 1,762 22,619 . 64 176 88,466 .09 
tali. co ois Su aane e 84,952 407,942 .58 318,412 2,654,690 65 
Other States 229 6.101 1.33 2 83,970 .25 
Total. 249,147 2,757,144 55 484,552 14, 655, 772 .21 


1 Copper-zinc ore. 


Table 10.—Copper ore concentrated 1 in the 
United States, by State in 1972, with content 
in terms of recoverable copper 


Ore Recoverable copper 
concentrated content 
State (thousand ⁵ a op— 
short tons) Thousand Percent 
pounds 
Arizona 153,250 1, 560, 810 0.51 
Michigan 8, 250 134, 473 . 82 
Montana...... 17,098 186,868 .55 
Nevada 18,234 142,879 .54 
New Mexico 19,866 278,994 70 
Tennessee 1,762 22,619 . 64 
Utah.........- 84,952 407 ,942 .58 
Other States 251 6,798 1.35 
Total.... 248,668 2,740,888 55 


. . lU l il, i: 

1 Includes following methods of concentration: 
“Dual process” (leaching followed by concentration); 
(leach-precipitation-flotation); and froth 


2 Copper-zinc ore. 


Table 11.—Copper ore shipped directly 
to smelters in the United States, by State 
in 1972, with content in terms of 
recoverable copper 


Ore shipped to smelters 
State Recoverable copper 
Short content 
tons 
Pounds Percent 
Arizona 337,112 18,058,024 1.94 
Colorado 59 12,079 10.24 
Idaho 1. 178 62 , 482 2.65 
Montana 28,329 2,301. 685 4. 06 
Nevada 54, 298 739,6 68 
ew Mexico 63,117 84,911 1.07 
Other States 1. 521 2.30 
Total 484,126 16, 260, 263 1. 68 


1 Primarily smelter fluxing material. 
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Table 12.—Copper precipitates (from dump or in-place leaching) shipped directly 
to smelters and copper ore leached (heap, vat, or tank) in the United States by State 
in 1972, with content in terms of recoverable copper 


Precipitates Recoverable Ore Recoverable 


State shipped copper content leached copper content Percent 
(short tons) ds) (short tons) ds) 
Arizona. nk ce cece 82,124 120,759,514 12,227,896 à 1114,965,689 0.47 
Montanaeꝛzz 81,816 49,514,860 Gas "" S 
(PVP 15, 058 22,651,781 24, 850, 856 236,731, 701 . 38 
New Mexico 35, 805 55, 148, 788 (2) (2) us 
Utili... eier 57,214 98, 928, 415 604, 842 13, 286, 408 1. 10 
Other States. 67 87 292 we is Se 
Tr AAA 221, 079 841,985,550 17,688,593 184,983, 798 . 47 


1 Includes 68,280,704 pounds of electrowon copper. 
2 Nevada and New Mexico combined to avoid losing individual company confidential data. 


Table 13.—Copper ore smelted and copper ore concentrated in the United States, 
and average yield in copper, gold, and silver 


Smelting ore Concentrating ore Total 
Thou- Yield Yield Yield Yield Yield Value 
Year sand in Thousand in Thousand in per ton per ton per ton 
short copper, short copper, short copper, in gold, in silver, gold 
tons percent tons ! percent tons ! percent ounce ounce and 
silver 
1968_____ 888 2.46 2 169,671 0.60 170,054 0.60 0.0024 0.056 0.21 
1969. 485 2.17 3 204,704 .62 228 , 752 .60 . 0028 . 065 .28 
1970. .... 542 8.51 2235, 586 .60 257 , 729 .61 . 0023 .067 .20 
1971..... 453 1.76 2222, 121 .56 242 ,656 .55 .0022 .059 .18 
1972 484 1. 68 3248 , 668 55 266,881 . 55 . 0019 059 .21 


1 Includes some ore classed as copper-zine and minor amount of tailings (1971 excludes tailings). 

2 Includes all methods of concentration: “Dual process" (leaching followed by flotation concentration), 
“LPF” (leach-precipitation-flotation), tank or vat leaching, heap leaching, and froth flotation. 

3 Excludes tank or vat and heap leaching. (See tables 8 and 12. 


Table 14.—Copper produced by primary 
smelters in the United States 


(Short tons) 
Year Domestic Foreign  Sec- Total 
ondary 
1988 1,284,724 31,754 84,821 1,351,299 
1969. 1,547,496 87,995 77, 829 i. ,662, 820 
1970. 1,605,265 36,073 78,897 1, 720, 285 
1971 1,470,815 29,181 66, 838 1. 566, 329 


1972—— 1,649,180 41,268 69,017 1,759,410 
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Table 15.—Primary and secondary copper produced by primary refineries 
in the United States 
(Short tons) 
1968 1969 1970 1971 1972 
PRIMARY 

From domestic ores, ete.: 1 
Electrolytie  . LL Lll lel lll. 1,018,246 1,296,749 1,359,751 1,274,084 1,520,948 
117; 8 78,304 76, 66,09 57,21 70,025 
Casting c eck cece oA sn zna Su 69,375 95,723 95,341 79,221 89,444 
M c-l ]½7ß˙1˙.: 7 1,160,925 1,468,889 1,521,188 1,410,528 1,680,412 

From foreign ores, ete.: 1 

) S SSS 8 219,726 225,714 215,088 167,218 160,781 
Casting and best select. 56,785 48,212 28 , 828 14,046 82,040 


Totel refinery production of primary 


z 1,497,886 1,742,815 


1,765,094 1,591,782 1,878,238 


Eleetrolytic ꝶ2½eꝰuꝶ 2.2 22 . 827,549 410,749 433,394 323,913 341. 581 
677 ¼ cv ¾ĩd sss 15, 869 2,094 17,623 18, 599 16,667 
Total seeondar // 343,418 412,848 451,017 842,512 858,248 
Grand total.. 1,780,804 2,155,658 2,216,111 1,984,294 2,281,481 


1 The separation of refined c opper into metal of domestic and foreign origin is only approximate, as accurate 


separation is not possible at this stage of processing. 
2 Includes copper reported from foreign scrap. 


Table 16.—Copper cast in forms at 
primary refineries in the United States 


1971 1972 
Thou- Thou- 
sand Percent sand Percent 
short short 
tons tons 
Ca sss. M EE S 6 Table 18.—Byproduct sulfuric acid 1 
Cathodes 291 15 552 24 (100% basis) produced in the United States 
Ingots and in- Short to 
ot bars 175 9 218 10 (Short tons) 
Wire bars______ 1,168 60 1,181 53 
Other forms 30 2 88 2 Copper n T in 
Total... 1,984 100 2,281 100 eg pente "lanta s Á 
1968...... 488,108 989, 978 1,478,081 
1969. 685, 775 1,086,988 1,772,718 
n Giu LE 
Table 17.—Production, shipments, and 1972...... 1,010,614 859,108 — 1,869,717 
stocks of copper sulfate : : Tum 
1 Includes acid from foreign ma 
(Short tons) ? Includes acid produced at a lead smelter in 1967- 
68. Excludes acid made from pyrites concentrates 
Production in Arizona, Montana, Tennessee, and Utah. 
Year Ship- Stocks š Excludes acid made from native sulfur. 
Quan- Copper ments Dec. 311 
tity content 
1968.........- 48,784 10,946 48,648 8,880 
1969. 50, 568 12, 642 49, 556 4,248 
1970. 45, 352 11, 338 40, 324 8,812 
1911 ..... 84, 648 8, 662 86,852 ,986 
4197722 38, 052 9, 518 37,964 5,828 


1 Some small quantities are purchased and used 


by producing companies, so that. the figures given do 
noL balance exactly. 


UN 
* 
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Table 19.—Secondary copper produced in the United States 


(Short tons) 
1968 1969 1970 1971 1972 
Copper recovered as unalloyed copper 433,041 514, 598 521,187 429 ,095 447 ,409 
Copper recovered in alloys 1142 785,299 860,900 726, 465 111,025 858 , 564 
Total secondary copper............... 1,218,840 1,375,498 1,247,602 1,200,120 1,300,978 
ource: 

New serap--.-.. - . ee 697,568 800,608 743, 531 754, 988 842,779 

Old serap—— -MMMM 520, 772 574, 890 504, 071 445,157 458,194 
Percentage equivalent of domestic mine output. 101 89 78 79 78 


1 Includes copper in chemicals, as follows: 1968—4,757; 1969—3,824; 1970—2,525; 1971—3, 206; and 1972— 


Table 20.—Copper recovered from scrap processed in the United States 
by kinds of scrap and form of recovery 


(Short tons) 
Kind of scrap 1971 1972 Form of recovery 1971 1972 
New scrap: As unalloyed copper: 

Copper- base 144,294 829 ,819 At primary plants 842,512 358,248 
Aluminum- base 10, 504 12,799 At other plants 86,683 89,161 
Nickel- base 165 146 — 
Zine- base E 15 l!!! 429, 095 447,409 
Total. 754,968 842,779 In brass and bronze 731,814 815,191 
= In alloy iron and steel. 8,819 „791 
Old serap: In aluminum alloys......... 26 ,492 82,846 
Copper- base 488,846 451,490 In other allo ys 194 198 
Alum inum- base 5,718 6,200 In chemical compounds. _ _ __ 8,206 8,088 
Niekel- base 514 400 —————— 
Tin- base 8 10 Total... Ex 771 ,025 858 , 564 
Zine- base 76 94 —— M——— 
— — — —n Grand total 1, 200, 120 1,800,978 

ell! REI 445,157 458, 194 

Grand total 1,200,120 1,300,978 

Table 21.—Copper recovered as refined copper, in alloys and in other forms 
from copper-base scrap processed in the United States 
(Short tons) 
From new scrap From old scrap Total 
Recovered by— —— —NII r — PO n n FL — V nr 
1971 1972 1971 1972 1971 1972 

Secondary smelters. ............ 58,741 64,185 222,819 229 ,322 281,560 298 ,457 
Primary copper producers. ...... 192,390 211,711 150,122 146,537 842,512 858,248 
Brass mills . 479, 124 535,648 24,848 82,435 508,972 568,078 
Foundries and manufacturers 13,574 17,797 88,863 40,639 51,937 58,436 
Chemical plants 465 538 2,664 2,557 8,129 8,090 


Total... Geer 144,294 829,819 438,816 451,490 1,188,110 1,281,809 
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Table 22.—Production of secondary copper and copper-alloy products in the United States 


(Short tons) 
Item produced from scrap 1971 1972 
.  UNALLOYED COPPER PRODUCTS 
Refined copper by primary producers 842,512 858,248 
Refined copper by secondary smelters.. . ..  LL c LLL Llc lll lll 58,150 4,995 
Copper d ] Ä« d y 28 , 853 24,078 
pp ð n ⁵ ⁵ ⁰ we eke ... .. l... l... ecw eee 80 98 
Jr l EE EE kas 429 ,095 447 ,409 
ALLOYED COPPER PRODUCTS 
Brass and bronze ingots: 
Tin DPonzo8.... ß ñ ñ d eects cae EE. 28,578 40,994 
Leaded red brass and semired brass 165,414 154,607 
High-leaded tin bronze 25, 088 808 
Yellow TEE cee 18,085 21,027 
Manganese bronze eU 7?U—mt „„ 11,218 10,596 
Aluminum bronzene 7,970 7,117 
Nie BW 3, 561 3,657 
Silicon bronze and brass 4,098 4,071 
Copper-base hardeners and master alloy 9,804 11,041 
LC) E 268,211 279,913 
Brass-mill producte EE r 682,697 732 ,502 
Brass and bronze castings. eee 84,614 86,244 
BF“ s 2,168 560 
Copper in chemical produet̃tssz z r 3,206 8,088 
Grand total: ¾ A ĩ¾ ĩ Ä 71,869,991 1,499,666 
r Revised. 
Table 23.—Composition of secondary copper-alloy production 
(Short tons) 
Copper Tin Lead Zinc Nickel Alumi- Total 
num 
Brass and bronze production: ! 
II ee TS sce 207,952 11,501 16,817 31,214 682 45 268,211 
11J7//ö³% xe . 210,082 19,106 16,208 33, 906 560 56 279,918 
Secondary metal content of brass- 
mill products: 
1! 494,770 439 2,917 129, 798 4,780 43 632,697 
7/Ü·Ül 88 568,081 498 8,609 156,158 4,112 44 732, 502 
Secondary metal content of brass and 
bronze castings: 
Li vg EE 27,975 1,093 2,1760 2,725 8 58 34,614 
ve , 942 1,080 2,450 2,758 7 57 í 


r 


vised. 
1 About 86% from scrap and 14% from other than scrap. 
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Table 24.—Stocks and consumption of purchased copper scrap in the United States in 1972 


(Short tons) 
Consumption 
Class of consumer and type of scrap Stocks Receipts ————————————————————— Stocks 
Jan. 1 New Old Total Dee, 81 
scrap scrap 
SECONDARY SMELTERS 
No. 1 wire and heavy eoptpet 2,864 81,560 6,628 25 ,809 82,432 1,992 
No. 2 wire, mixed heavy and Id light copper. 8,178 64,909 12,810 52,077 64,887 8,195 
Composition or red brass. ............. 8,480 82,967 19,428 63,169 82,697 ; 
Railroad-car boxes 840 2,726 2,712 2,712 
Yellow brass._.........-..----------- 5,458 65,238 8,008 57,479 65,482 6,214 
Cartri cases and brass 116 157 SE 2 204 
puts ra ators (ungeented). 2,122 64,094 ae 68,281 63,281 2,985 
JJ“ 8 2,551 27,281 5,488 22,170 27, 2,179 
Nickel silver and cupronickel.......... 519 8,698 584 8,044 8,578 689 
Low brass. ...................-.....- 650 8,789 2,908 805 8,718 676 
Aluminum bronze. ..................- 148 412 828 96 428 137 
Low-grade scrap and residues 12,998 78,155 55,194 26,926 82,120 9,028 
CCC 34,414 424,986 111,311 317,771 429, 082 30, 268 
PRIMARY PRODUCERS 
No. 1 wire and heavy copper 1,165 97,854 56,588 89,860 95,948 8,076 
No.2 wire; mixed heavy and light copper. 10,448 192,780 141,104 58,211 199,315 8,908 
Refinery br aas 690 5,580 8,475 2,652 2.844 28.761 
Low-grade scrap and residues 27,748 233,264 60,528 171, 821 282,844 , 
Total. uuu u de Sueno 40,046 529,428 261,685 272,044 583,729 85,745 
BRASS MILLS 1 
No. 1 wire and heavy copper 9,747 172,640 146,198 26,442 172,640 8,168 
No. 2 wire, mixed heavy and light copper. 8,835 56,882 55, 176 1,706 56 , 882 1,709 
Yellow brass 16,007 388,848 333,348 -. 888,848 16,978 
Bue cases and bras. 11,018 112,480 105,864 6,616 112,480 7,412 
SE 784 : , 859 žė 8,859 782 
Ni iekel silver and cupronickel.......... 8,645 28,998 28,998 SON 28,998 5, 
Low brass 8,678 I 88,099 Së 88,099 6,588 
Aluminum bronze.................... 118 458 458 SÉ 458 
KT EE 48,282 746,764 712,000 84,764 746,764 47 ,244 
FOUNDRIES, CHEMICAL PLANTS, 
AND OTHER MANUFACTURERS 
No. 1 wire and heavy copper 2,358 80,561 10,174 20,281 80,455 2,464 
No. 2 wire, mixed heavy and light copper_ 1,568 11,026 8,566 1,826 11,892 1,202 
Composition or red brass 1,087 4,989 2,692 2,219 4,911 1,065 
Railroad-car boxes 1,869 5,840 = 6,282 6,282 927 
Yellow brass 792 5,454 2,818 2,775 5,598 658 
s. 5 (upgeesated). 943 10,304 ne 10,259 10,259 988 
) St na Am M ee ed u 269 567 254 196 
N ickel silver and cupronickel. ` ` 8 25 19 6 25 
Low brass 34 663 177 492 669 28 
Aluminum bron rere 44 515 270 230 500 
Low-grade scrap and residues 464 708 416 557 978 194 
„ 8,881 70,697 220,388 361,818 771,699 7,779 
GRAND TOTAL 
No. 1 wire and heavy copper 16,184 332,615 219,578 111,892 381,470 15,700 
No. 2 wire, mi heavy and light copper. 18,519 325, 597 212, 656 119, 820 382 ,476 10,014 
Composition or red braas 5517 87, 906 22.120 65, .988 87,608 ,916 
d-car boxes 709 8, 566 x ; 99 1,281 
Yellow brass_.....--.----------.----- 22,257 404,040 344,169 60,254 404,428 22,840 
artridge cases and brass. 11,184 112,637 105,864 6,820 112,684 7,481 
K. radiators (unsweated)............ 8,065 74,898 zu 73, 540 78, 540 8,928 
J 8 8,654 81,707 9,596 22,5 32,152 8,107 
Mieka silver and cupronickel 4,167 82,721 29,651 , 050 82,601 6,281 
br oo elo Seeerei , 862 501 41,184 1,297 42,481 242 
Aluminum bron rere 310 1.885 1,056 825 1,881 319 
Low-grade scrap and residues 2ꝛ.. 41,895 317,652 119,608 201,956 821,564 87,988 
// 181,628 1,771,726 1,105,882 675,892 1,781,274 121,086 


1 Brass-mill stocks include home scrap; puc scrap consumption assumed equal to receipts, so lines in 
brass-mill an a grand total sections do not 
2 Of the to hown, chemical plants reported the following: Unalloyed copper scrap, 561 tons of new and 


2,678 old. 
3 Includes refinery brass. 
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Table 25.—Consumption of copper and brass materials in the United States 
by principal consuming group 


(Short tons) 
Foundries, 
Primary Brass Wire chemical Secondary 
Year and item producers mills mills plants, and smelters Total 
miscellane- 
ous users 

e deel Sb Geer 516,069 654,140 xe 65,952 428,488 1,659,649 
ed copper ))) B 655,782 1,824,894 81,942 6,889 2,019,507 
Brass in got.. x 18, 154 — 2263,22 Ss 276,879 
Slab zine_____ ` SS 136,882 ES r 2,262 7,176 r 145,820 
Miscellaneous Së ES Sei 150 6,800 6,450 
Copper gerap. .. 538,729 746,764 2 71, 699 429,082 1,781,274 
ed copper 1 ........ is 667,218 1,526,296 85,400 9,958 2,238,867 
rass ingot................ "n 16,691 — 2284, 581 2 801,272 
Slab zine____ ad 179,781 Ee , 613 9,485 191,829 
Miscellaneous x e "n 200 10,016 10,216 


z Revised. 
1 Detailed information on consumption of refined copper will be found in table 29. 
? Shipments to foundries by smelters plus decrease in stocks at foundries. 


Table 26.—Foundry consumption of brass ingot, by type, in the United States 


(Short tons) 
1968 1969 1970 1971 1972 
Tin binn 8 41, 758 43,772 47,474 44,279 52,865 
ae ek 3 1 and semired brass. E 155535 128,798 132,474 148,182 
- nn ; ; 
ow brass % . 29 ; 039 82 7 998 79, 960 107 , 700 114,382 
Manganese bronze... 10,274 10,680 14,545 8,555 10,229 
Hardeners and master alloys. sss 8,822 4,315 5,196 5,545 7,257 
Nickel silver 8,870 4,041 8,265 8,466 2,888 
Aluminum bronze. aa 10,202 8,498 7,903 7,478 6,947 


Total cuu sete te ee eae 268,125 280,477 287,141 309,497 842,150 
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Table 28.—Primary refined copper supply and withdrawals on domestic account 


(Short tons) 
1968 1969 1970 1971 1972 
Production from domestic and foreign ores, etc. . 1,487,886 1,742,815 1,765,094 1,591,782 1,878,288 
Imports SEENEN 400,278 131,171 192,143 168 , 988 192,879 
Stocks Jan. 1 lIIh1!n: 2-2. 2... .- 27, 000 48,000 89,000 180,000 75,000 
Total available supply. ))). 1,864,664 1,921,986 1,936,287 1,885,770 2,140,612 
Cop exports .. 240, 745 200, 269 221,211 187, 654 182,743 
Stocks Dec. 31 Ill.. 48,000 89,000 130,000 75,000 57,000 


e NS 288,745 289 ,269 851,211 262,654 289,748 
Apparent withdrawals on domestic account .... 1,576,000 1,683,000 1,585,000 1 ,623,000 1,901,000 


1 May include some copper refined from scrap. 
? Includes copper delivered by industry to the Government stockpiles. 


Table 29.—Refined copper consumed by class of consumer 


(Short tons) 
Ingots Cakes 
Year and class of Cathodes Wire and and Billets Other Total 
consumer bars ingot slabs 
bars 
1971: 

Wire mills............. 108,498 1,206,895 w w w 9,501 1,324,894 
Brass mills. ........... 192,617 28,042 99,087 154,667 181,259 110 655,782 
Chemical plants d = 191 a5 ae 1,820 1,511 
Secondary smelters. .... 4,221 NS 2,666 ed s 2 6,889 
Foundr ies 2,188 1,659 8,950 w w 852 18,644 
Miscellaneous 14. 1,907 832 7,447 170 1,000 5,931 16,787 

Totál.;-. za 809,426 1,286,928 118,841 154,887 182,259 17,716 2,019,507 

1972: | 

Wire mills 222,894 1,295,401 w W W 8,001 1,526,296 
Brass mills 192,263 84,402 119,710 160,201 160, 642 CR 667,218 
Chemical plants........ Sa M 85 ER ER 819 8 
Secondary smelters 5,602 W 4,129 x w 222 9,958 
Foundries. __.. 2,790 1,494 9,705 w w 1,286 15,225 
Miscellaneous 111. 1,789 682 7,860 812 797 7,981 19,321 

Totals. 226 8 425,888 1,881,929 141,489 160,518 161,489 18,209 2,288,867 


W Withheld to avoid disclosing individual company confidential data; included in “Other.” 
1 Includes iron and steel plants, primary smelters producing alloys other than copper, consumers of copper 
powder and copper shot, and miscellaneous manufacturers. 


Table 30.—Stocks of copper at primary 
smelting and refining plants in the 
United States, Dec. 31 
(Thousand short tons) 


Blister and 
Year Refined materials in 
copper process o 
refining 3 
te ee 48 272 
189 868 39 291 
19010. AA 130 340 
197122 : l ss 75 808 
1972 oe ere ee 57 281 


1 May include some copper refined from scrap. 
2 Includes copper in transit from smelters in the 
United States to refineries therein. . 
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Table 31.—Stocks of copper in fabricators’ hands Dec. 31 
(Short tons) 
Unfilled Excess 
Stocks of purchases Working Unfilled stocks over 
Year refined of refined stocks sales to orders 
copper 1 copper from customers booked 3 
producers 
BEEN br O_O _ 
LEE 514,553 128,919 420,186 273,469 —50,188 
1969__...... r Rd 86 502,300 99,232 412, 784 256, 299 67, 501 
J ¿2 ect aN ee 515,096 86,925 438 , 925 156,007 7,089 
Il! cR cuam 510,810 96,209 431,848 187,688 —12, 017 
1912... 12i 8 460,062 91,845 892, 920 178,121 —19,184 


* Columns (1) plus (2) minus (8) 2nd: LO (4) equal column (5). 
Source: United States Copper Association. 


Table 32.—Dealers’ monthly average buying price for copper scrap and consumers’ 
alloy-ingot prices at New York in 1972 


(Cents per pound) 
Grade Jan. Feb. Mar. Apr. May June 

No. 2 copper 8crap. .................- 80.71 32.35 85.17 85.00 84.09 81.50 
No. 1 composition scrap..............- 80.67 80.15 82.54 82.80 82.14 29.91 
No. 1 composition ingot. .............. 49.50 50.59 54.77 55.75 58.81 51.48 

July Aug. Sept. Oct. Nov. Dec. Average 
No. 2 copper scrap. .................- 80.00 80.17 29.85 29.55 29.00 29.20 81.88 
No. 1 composition aerap. zzz 28.00 28.17 28.80 27.80 27.00 27.00 29.54 
No. 1 composition ingot. .............- 51.25 51.25 51.25 51.25 51.25 51.25 51. 90 


Source: Metal Statistics, 1978. 


Table 33.— Average weighted prices 
of copper delivered 1 
(Cents per pound) 


Year Domestic Foreign 

copper copper 
1968 EE 42.2 51.4 
180605. 5. 22:25 abe UE 41.9 63.2 
197100 Ete SOD 58.2 64.1 
III 8 52.0 49.8 
1972: 22 S ce su sum sus 51.2 48.6 


Source: Metals Week. 


Table 34.—Average monthly quoted prices of electrolytic copper for domestic delivered, 
in the United States and for spot copper at London 
(Cents per pound) 


1971 1972 
Domestic delivered London Domestic delivered London 
Month — n TI apos Y 5 —  spot1 
American Metals etals American Metals etals 
Metal Week Week Metal Week Week 
Market Market 
Januar 51.48 51.52 45.18 50.38 50.32 48.84 
Februar 50.88 50.35 45.86 50.66 50.60 42 
Eet 50.48 50.55 51.45 52.62 52.57 52.51 
l AAA 8 52.88 52.88 56.26 52.62 52.57 51.88 
JC · ¹·.AA NOR 52.88 52.84 50.11 52.62 52.57 50.16 
lf onc ere e M at 52.88 52.84 48.29 52.62 52.57 
I/ ³ð³A 8 52.88 (2) 50.14 50.67 50.68 46.91 
August___ ot EE 52.88 52.90 49.02 50.62 50.61 47.46 
September 52.88 52.89 47.18 50.62 50.61 48.09 
Oetober eee 52.88 52.84 46.44 50.62 50.61 46.57 
November_____. 52.19 52.24 45.24 50.62 50.61 45.62 
i 50.38 50.32 46.32 50.62 50.61 46.84 
Average 52.09 52.01 48.49 51.44 51.24 48.63 


1 Based on average monthly rates of exchange by Federal Reserve Board. 
? Suspended. 
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Table 35.—U.S. exports of copper by class and country 


Ore, concentrates, Ash and residues 
and matte (copper content) Refined 
Year and country (copper content) 
Short Value Short Value Short Value 
tons (thousands) tons (thousands) tons (thousands) 
19712; oS ⁰ ³ AAA ee 8,126 $8,430 H 2c 187,654 $187,948 
1972: 
CCC a T e ais 1 (1) 
entina................- Ge E 2 = > 144 158 
Belgium- Luxembourg 362 280 2, 725 $1,925 8,837 8,022 
razil- ior s. us 2 - " A 16,079 16,026 
Canada..................- 8,882 8,251 490 115 18,334 18,840 
Denmark ET -— - E 1,241 1,178 
France...................- 8 -- 25,426 25,557 
Germany, West. . 1,899 1,885 1,648 866 28,505 27,826 
Guatemala...............- M Xe oe eh 66 
mail. 8 Se EN m d 256 268 
Italy... to ⁵⁰⁰ RE 81 17 26 6 28,510 28,270 
Japan. 11,987 8,784 240 195 32,659 33, 504 
Korea, Republic off So ER M p 932 954 
Mexico.................--- = oe MN SS 22 28 
Netherlands X em De E 8,886 8,490 
Oceania Sé E ES Se 55 70 
Pakistan ae a m 8 140 150 
Philippines ae "^ e M 1,555 1,569 
pain... eee. dm ad 8,839 2,283 
Sweden ae SÉ 18 2,466 2,439 
Switzerland E ats EK 1,644 1,651 
nnn ss . s NN 830 156 4,717 ; 
Thailand __ "s e E 50 509 
United Kingdom ze a 70 136 12,052 11,697 
Venezuela i Se "n" Di 60 
ther ˙ Ä 1 (1) es Sie 56 79 
C À: 17,612 14,167 9,381 5,701 182,748 182,430 
Scrap Blister Pipes and tubing 
Short Value Short Value Short Value 
tons (thousands) tons (thousands) tons (thousands) 
II --- 88 18,485 $15,621 28,698 $22,242 1,249 $2,541 
1972: 
Afriea 22222 eee 2 "T: Lx zc 41 124 
Argentina................. D2 Get Se Se (1) 1 
Belgium-Luxembourg. ...... 940 775 7,845 6,015 8 8 
BFI TN v" us == 25 141 
Canada 4,177 2, 955 11 10 579 1,144 
epnmark = B e ER E bee 
COL eee TE NS po 11 18 
Germany, Wet 495 430 604 559 2 8 
Guatemala ae De ES e E a 
Ini P" 20 20 E S 22 52 
ITT 950 692 bm Se 81 162 
Japan 4, 804 4,007 (1) 2 4 
Korea, Republic of 1,726 1,505 rz = 1 4 
ö RUNDEN 2,040 1,257 4 8 43 99 
Netherlands Se mJ 102 90 6 14 
Oceania e ae A Gs 12 23 
Pakistan... SCH 3z E SC 44 88 
Philippines 55 55 e Sa 11 22 
Dal... ot eo EE 1,579 1,099 ES Si 1 2 
Sweden SS WS Së En 1 1 
Switzerland Sé CS < es A 
A ote d 139 184 o SR (1) 1 
Thailand Sa Ji eo 2 10 
United Kingdom. .......... 129 141 - BS 2 4 
enezuela˖aa (1) KS Sé 9 81 
Other! LL mG 885 827 2 1 244 505 
TOU c ones tese mE 17,440 13,397 8,569 6,680 1,142 2,461 


ü, -?m.ßk.8ñ;?x::“!r᷑ — T — —— . ·——?— œe .. — ͥ — ͤ —n—— 


See footnotes at end of table. 
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Table 35.—U.S. exports of copper by class and country—Continued 
Plates and sheets Wire and cable, Wire and cable, Other copper 
bare insula manufactures ? 
Year and country —Ə 
Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 
sands) sands) sands) sands) 
1971 eee 287 $550 1,925 $8,207 24,590 $78,057 7,746 $9,145 
1972: 
f (1) 1 49 79 1,195 2,870 5 8 
entia. ? 5 = 2 5 112 406 1 2 
Belgium- Luxembourg x ae 88 69 228 1,081 81 88 
Brazil... sce " = 29 45 556 1,702 166 189 
Canada. 190 896 496 774 10,568 39,170 443 657 
Denmark us Se (1) 1 56 248 (1) 1 
EE 27 49 29 51 548 814 80 48 
Germany, West SÉ ke 20 25 681 2,238 6 11 
Guatemala tea D 1 2 26 69 =: im 
Indi&.... ceu 5 11 730 826 19 124 (1) 1 
J DEMO A 1 4 12 40 147 829 88 40 
dapan. 1 1 83 60 229 912 8 4 
Korea, Republic o 2c Aa 1 4 41 115 = A 
Mexico 20 244 326 4,791 14, 122 6 10 
Netherlands is E 19 58 641 - 1,750 85 72 
Geanig, LL Lll... .- 1 1 16 51 202 631 1 1 
Pakistan 9 19 Sa ae 7 48 1,874 1,563 
Philippines 3 8 52 79 466 734 25 26 
Bl ⁵ see (1) 1 82 50 60 178 ais Se 
Sweden m bt 80 44 81 408 Ms "A 
Switzerland................ SS eg, (1) 6 61 244 128 174 
Taiwan... ae > 11 22 106 468 9 14 
Thailand ___ 8 8 (1) 1 29 110 =i NE 
United Kingdom 4 8 85 57 511 2,476 25 115 
enezuela. ................ 10 21 8 10 577 1,120 2,885 2,671 
thor- o ses 8 5 15 885 1,576 6,722 15,608 1,588 1,710 
Total! Q C Ll LoL: 279 597 2,767 4,261 28,660 88,310 6,299 7,400 


1 Does not include wire cloth: 1971, 1,472,504 square feet ($495,858); 1972, 908,651 square feet ($450,713). 


2 Less than 14 unit. 


Table 36.—U.S. exports of copper, by class 
Ore, concentrate, Refined copper 
and matte (copper Blister and 
e content) semimanufactures 
ear 
Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 
sands) sands) sands) 
///%;»ê ũ ũ T... ee ee 61,538 358,366 7, 805 $7,508 249,217 $870,388 
Er up WEE 8,126 8,430 28,698 22,242 215, 705 267, 808 
I919 2l T im x 17,612 14,167 8,569 6,680 215,591 278,059 
Other copper manufactures 1 | Total 
Short Value Short Value 
tons (thousands) tons (thousands) 
%;ßv ³ĩV;A-A 6,057 $8,568 824,617 $444,825 
1011. y uu SOS 7,746 9,145 260 , 275 807,120 
19129. occa unc du 8 6,299 7,400 248,071 806 , 806 


1 Does not include wire cloth; 1970, 1,151,648 square feet ($476,767); 1971, 1,472,504 square feet ($495,858); 


1972, 908,651 square feet ($450,713). 
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Table 37.—U.S. exports of copper-base alloy (including brass and bronze), by class 


1971 1972 

Class Short Value Short Value 

tons (thou- tons (thou- 

sands) sands) 
. ³ðV eg 181 3467 289 31.074 
Scrap and waste . cll lll ll ll .. ... -l 76,872 758,110 67,525 51,155 
Bars, rods, and shapes 6,434 , 453 ; 9,211 
Plates, sheets, and Uer? EE 2,112 7,362 3,848 11,617 
pes and III T ⁰»⁰ͥa;. Ee? 2,568 5,064 2,08 4,060 
Pipe fittings- EEN 3,651 10,246 4,078 12,297 
Plumbers’ brass good... 1,07 8, 1,27 58 
Welding rods and wire 1,737 4,092 1,254 8,288 
astings and forgings |... 2 2 cc Llc ll lll cllc. ll ll 945 1,607 909 1,491 
Powder and flakes. ............... 2:2 ee 1,942 8,125 1,850 2,967 
Eeer n adi a pori as CC 466 1, 486 162 488 
Articles of copper and copper-base alloys, n.e.c..............- (2) 8,844 (9 8,780 
f d r 97,975 1106, 840 90,377 105,586 

r Revised. 
1 Quantity not reported. 
Table 38.—U.S. exports of unfabricated Table 39.—U.S. exports of copper sulfate 
copper-base alloy 1 ingots, bars, rods, (Blue vitriol) 
shapes, plates, sheets, and strip 
Year Short Value 
Year Short Value tons (thousands) 
!:! TT Mm TEE 
1 5,515 ccc s.m sm ' 

JT 8.727 16,282 1972. 2,646 1,767 


1912. ee eae s 11,291 21,902 


1 Includes brass and bronze. 


Table 40.—U.S. exports of copper scrap, by country 


Unalloyed copper scrap Copper alloy scrap 
1971 1972 1971 1972 
Country — ——  —— F — — — 6Ö 
Short Value Short Value Short Value Short Value 
tons (thou- tons (thou tons (thou - tons (thou- 
sands) sands) sands) sands) 
Austria. conca I cc . l... ...-.-- sc Se Si - 816 $210 e cu 
Belgium- Luxembourg 2,498 $2,118 940 $775 5,254 4,060 1,089 $755 
Canada . ccs oo racc ees 8,906 3,025 4,177 2,955 6,592 5,520 5,958 5,160 
FrancB.......2222 25 2o EO -o 65 53 Soe GES 872 269 47 88 
Germany: 
East... .------ -O 161 144 127 108 
P /§«öô mA 3,869 3,519 495 430 10,127 8,459 2,998 2,882 
Aen, e EE 2. Se 842 7 
%%% ũ 8 267 252 20 20 362 339 229 224 
el EE 83 ps 150 125 ae 
Italy- EE 760 615 950 692 7,086 5,006 8. : 
P oc eee eee Eae 2,099 1,789 4,804 4,007 30,919 22,642 40,928 31,008 
Korea, Republic of 1,298 1,168 1,726 1,50 8,271 , 798 , 588 ,168 
JF Ep teo sue 410 266 2,040 I 2,824 2,250 188 118 
Netherlands EE 43 on 212 194 871 804 
SDAÍÀ = ce see we eee ies 2,505 2,184 1,579 1,099 3,210 2,242 1,894 1,109 
Sweden = 548 1,849 1,078 715 
Taiwan ee Ne Ee 70 54 139 184 1,147 965 182 112 
United Kingdom. ................ 217 182 129 141 528 849 558 897 
Yugoslavia. .. .. . . 48 48 EA zs 121 112 AN oe 
Other ie ³¹¹. et aes eee 204 167 280 288 419 846 153 150 


tall... 18,485 15,621 17,440 18,897 76,872 68,110 67,525 51, 155 
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Table 41.—U.S. imports for consumption of copper scrap, by country 


Unalloyed copper scrap (copper content) 


Country 1971 1972 
Short tons Value Short tons Value 
(thousands) (thousands) 
DIDIT 84 $68 89 $29 
Bermuda .-..-.---------------------- 17 15 19 17 
Canada -------------------------- 5,063 4,741 7,881 7,893 
Chile: c ³˙ÜÜd i. ulus aoe (4) (4) 254 220 
Dominican Republic 281 188 78 54 
QU uc E ecu e ⁵ La UT 1 2 105 146 
Germany, West 39 29 56 42 
Guatemala... 22 15 98 91 
Honduras- -.-.--.---------------------- 45 57 42 55 
h ³˙¹ꝛAàA.àÜ¹Ü¹¹ K ͤ⁰ c euh 99 77 76 51 
r . M Dë 822 68 
EE e EE 1,719 1,819 1,445 1,143 
Nicaragua_____ aas = a 72 59 
anama. eee 52 42 189 157 
United Kingdom. ...................- 77 121 155 219 
U !!!!!! 8 110 5 16 22 
fi ͤpL‚r my us 7,459 6, 679 10, 787 9, 766 
Copper alloy serap 
1971 1972 
Gross Copper Value Gross Copper Value 
weight content (thou- weight content (thou- 
short short sands) short short sands) 
tons tons tons tons 
Bahamas «««««««:ç!dy 105 75 $67 13 46 $46 
f AE 8,186 5,562 5,584 10,020 6,524 6,820 
Dominican Republic 1 156 135 609 510 896 
P47 she pu EON POT EN a = 13 11 11 
Germany, Wes. oF xc " 21 14 9 
Gibraltar... A ez ous a 10 T T 
Guatemala. 18 12 10 85 69 66 
FFII ³ĩVüꝛA ³ ͤ y 8 XN mE a 28 22 19 
Israel__________ : UE ERN 2 Se ae $4 80 27 
damaieg, -.-------------------------- 174 113 90 29 28 21 
PODS EE ec o "A 17 12 10 
i. So coca ewe eke 288 169 140 257 142 129 
Nicaraguͥ sss e ET uix 25 18 15 
5 JJ TINH 240 190 167 213 163 141 
SESCH SE 8 ES ER af 20 16 14 
rinidad and Tobago — N - 111 88 64 
United Kingdom. n 55 417 57 818 267 269 
Other: Ll u. ORO 14 8 8 8 1 1 
Totül- ose oo Tall us 9,227 6,832 6,258 11,886 7,968 8,065 
r Revised. 
1 Less than 1⁄4 unit. 
Table 42.—U.S. imports 1 of copper (unmanufactured), by class and country 
(Short tons, copper content, and thousand dollars) 
Ore, concentrates Matte Blister 
Year and country — n r —y 
Quantity Value Quantity Value Quantity Value 
Jr ³ A 8 32,741 40, 394 1,100 1,889 224, 416 245, 908 
1971: 
Australia 1,248 809 zs " s es 
Canada... . en cee US Mises 6,986 5,088 839 2 12 18 
Chile- EE ER E A o 40,594 88,668 
Germany, West ES e 2 2 28 41 
J7/!ͤ·;Oõ 6¼˙: ⅛ĩ˙. ¼y =: A ek ES 86 82 
Mexieo ee 4 2 M Ts 4,926 5,012 
5 ALES Ret RM NEUE p m 2z 2 8 98 204 ae St 
Ee 8,999 8,562 Sots Ld 89,901 81,890 
Phil ut o oos cec Ree 13,616 18,041 = 8 mre a2 
South Africa, Republic of SC E Ke ES 21,247 21,467 
Other... 88 2 P 1 Sé Ss 
J 30, 848 27, 502 440 460 156,744 147, 128 
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Table 42.—U.S. imports 1 of copper (unmanufactured), by class and country—Continued 
(Short tons, copper content, and thousand dollars) 


Ore, concentrates Matte Blister 


Year and country — — —— — — no OVA.sS W pPƏ — oa 
Quantity Value Quantity Value Quantity Value 


1972: 
Australia 2,091 1,607 " 44 45 
Sind ek eo oo eee 11,603 8,628 515 855 5,871 5,598 
Chllá. s ES ob 7 86 88,208 81,197 
Colombia 55 4 Se e? i E 
land... sete ⁵ĩ u 8 -- zc 11 11 zt eve 
Germany, Wet Es SS ES uu 1 (1) 
% PT s = SE a 110 108 
ER E be Zeg BR 14 12 
CT EE d == E SH 18 26 
Kenya... .. . . cere oe sa tae E ER se az 1,804 1,653 
Mexico 8 2 KS NM 9,544 9,868 
Nicaragua 95 64 = SC m ds 
Panama. 195 125 " " M 
POP en on ese aco eda aed 9,486 8,929 RR ES 81,559 71,806 
Philippines 30, 122 29, 677 a a d M 
South Africa, Republic off. m ES DS We 28,053 22,360 
United Kingdom ES a 761 685 1 
Vugosla via = za 2 SS 2,205 2,088 
Tola: eaten ee -M 58,655 49, 036 1,858 1,087 157,482 144,764 
Refined Scrap Total 
Quantity Value Quantity Value Quantity Value 
11) „ 132,143 146, 093 2,080 1,841 392,480 485 ,620 
1971: 
Australia 888 838 Dy Sa 1,581 1,147 
Belgium- Luxembourg 551 59 S M 551 599 
Canada. o ooo ue . te 123,028 122,753 5,063 4,741 185,428 182,853 
Chile: c eee i ah LS 11,057 11,003 (2) 2 51,651 49,671 
FránoB.-.- 448 414 
Poman Weste 4,387 4,958 89 29 4,456 5,025 
BEER e EEN E e is 
„ eer 991 997 1,719 1,319 7,640 7,330 
Netherlands 1, 603 1, 815 X SE 1,701 2,019 
orway_.__. et eee =P m 116 
FF! ³˙»¾¹e1 See ME 8 3,510 8,918 We -- 102,410 94,365 
Philippines os ree SC 18,616 18,041 
Poland_. ³ðẽĩ 434 r 460 a a 4 r 460 
South Africa, Republic o EE 2 ig Ps 21,247 21,467 
Sweden 1,764 1,764 EN Ls 1,764 1,764 
United Kingdom 5,513 5,990 77 121 5,590 6,111 
Yugoslavia. .....-.....---__----- 8,585 r8,546 be T 8,585 r 3,546 
f oer eU 6,668 6,634 d HN 6,668 6,684 
e TEE 2r SC 560 467 561 468 
Total... . ees 168,988 r165,300 7,459 6,679 359,479 *847,069 
1972: $ 
Australian. 388 394 Gs s 2,523 2,046 
t2 ee 870 877 -- nee 870 877 
Canada. . ³⁰¹ͥ¹wͥ ̃ K 124, 983 123, 494 7,831 7,393 150, 803 145, 468 
Il ee cease ose 26,598 25,520 254 220 60,181 56,97 
Colombia a os ES d 55 
Finland WEE 2 _ E - 11 11 
France. __........-_-..--_------- 8 8 105 146 113 154 
Germany, Wet 1 8 56 42 58 45 
Honduras E Ga 42 55 42 55 
di. z. NC HM PF ee pt 2a NT Ge 110 108 
TOG BEES os z 14 12 
rr 88 1. 125 1,045 322 68 1,465 1,189 
Kenya... ß SE EN 1,804 
Mexico saa Rakan Z Spt CREE IN SE 7,620 7,568 x 55 18,617 18,581 
iearagu s SÉ fe 
Norw-wayy 208 201 - ve 208 201 
Panama NP ü 189 157 884 282 
64JJJ§öÜĩ«ĩ*— m- 2,204 2, 047 as ^ 93,249 82, 782 
Philippines Ss E Ss 8 80,122 29,677 
South Africa, Republic of 556 519 ze NA 28,609 22,879 
United Kingdom. ..............-. 8,938 4,172 155 219 4,855 5,079 
Vugosla via 24, 379 28 534 2i We 26,584 25,622 
Eeer 1 1 816 264 817 265 
Total. | xr socle eu LAE 192,879 188,888 10,787 9,766 415,611 893,536 
Io ru ptus a wasshaqakapyyap kakunku ra UAE CE MM yka 


r Revised. 

1 Data are general imports, that is, they include copper imported for immediate consumption plus material 
entering the rade under bond. 

2 Less than 14 unit. 
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Table 43.—U.S. imports for consumption of copper (copper content) by class 
(Short tons and thousand dollars) 


Ore and Matte Blister 
Year concentrates 
Quantity Value Quantity Value Quantity Value 

1970... v occu ete tte lo 64,540 n 867 247 846 224,289 245,778 
111!!! 8 5,547 4,091 119 220 158,625 144,895 
Ku e 80,740 81, ' 055 1,453 1,134 11,162 72,514 

Refined Scrap Total 

——n —Uſ- .ͤ-ꝛa —d  "-.? value 

Quantity Value Quantity Value 

111öĩöÜß50ͥ ⁰ i 132, 148 149, 169 2, 308 2,044 474, 704 
Ee 168 , 988 r 165, 800 7,459 6,679 r820,685 
19012: 2. 92-4 Ex dO Dau as ass 175, 708 172,772 10,787 9,766 837,241 


Table 44.—Copper: World mine production, by country 1 


(Short tons) 
Country 1970 1971 1972 » 
North and Central America: 
Canada? EP 672,717 721,429 800,619 
C0 see ka ] ] K du ß A LEE ct 8,300 8,300 8,800 
Dominican l ⁰y d en aai 468 e 500 e 500 
TK RE 5,344 7,800 * 7,400 
Mexico GE 67,254 69,611 86,774 
Nicaragua ̃˙ĩ˙ . Se a ee et ee 8,705 4,087 8,970 
United States EE 1,719,657 1,522,188 1,664,840 
South America: 
entia EE 508 500 e° 500 
J u ul suu ss tes eater med outa 9,655 8,281 9,824 
Brazil # n. ẽꝛ m ces cose ß 4,2 5,622 
Ch.. eee Sec eo ew SE sence. 788 ,391 790,722 798,919 
Soe. 
er mi cuis * 660 
Fü uu. ³ꝛ¹ꝛm Zæ ́ ..ͥ-. vv... v 886 242, 756 234, 665 248, 031 
Euro 
Albania $ TE EUNT POR EUNT ³ð⁵ nd Nae tae mkuu yuana 6,160 e 7,000 e 7,200 
ET EE 2,493 2,920 2,589 
CT, TEE 47,500 50,000 58,000 
Czechoslovakia... c ð—- 8 r 4,850 4,960 5,300 
AT Te EE r84,150 31,817 88,887 
Frances Ltpl Ee Se 7 880 55 
Germany, East * EE 11,000 2,200 2,650 
Germany, WSC tee E ee E e se 1,404 1,524 1,456 
KE 1,100 , 800 1,800 
Ml tp EE A 9,128 12,992 14,200 
Italy foe a Pec on es ua cee ee y ³ð 8 r 2,829 71,698 71,198 
Norway ten eh ee eee ee ß cee wes oe r 21,772 28,889 27,971 
Poland EE 79, 400 99, 200 135,000 
lll s s E ³owꝛmä m dy e LE 4,108 4,862 ,2 
Romania ¢ f . 14,800 15,700 88,600 
tee Ee 10,496 87,514 85,461 
Sweden - ũũœ Zon Lm hv mtr 88 28, 972 33,318 27,800 
Tee EE ,000 680,000 ; 
Feed wh y eased ee 100, 099 104, 049 113, 684 
Africa: 
Algeria EAEE AAEE AAA ĩ 633 * 660 * 660 
Angóla MEMINI DRE e tue psg sus 40 
Congo. (Brazzaville) nenn 60 456 * 550 
// SSO 22 eh 87 80 T9 
Morocco o. uacua cens dd Le EE 8,167 8,472 4,288 
Mozambique 3______ eet eeneg SE deer de 166 4 178 
Rhodesia, Southern dd 29,241 82,838 42,218 
South Africa, Republic of... knn. 164,470 178,581 178,494 
South-West Africa, Territory of 2 1i0˖ꝭ „ 34, 605 85,817 * 85,825 
Ugandā EE r21,117 18,810 17,296 
Zaire- l yp ul ) cM d. D rd 425,188 447,349 472,891 
IR o vi o ele ĩðâu t Ee 8 ; 718,800 ; 
Asia: 
lll "x yt ³ð T Sube 88 
Geer People’ s Republic of[ffs J 110,00 110,000 110,000 
b ⁵ ⁵ y LL a 8 20,019 21,876 13 20,900 
In in Eed x tee C ARA 11,812 11,867 12,856 
Iran B l. Ol mx ß eet saa ates r 815 1,106 e 2,200 


See footnotes at end of table, 
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Table 44.—Copper: World mine production, by country 1—Continued 


(Short tons) 
Country 1970 1971 1972 » 
Asia—Continued 
J..... ³ðVA 8 9,084 11,161 12,818 
DRDO EE 181,740 188,411 125,248 
Korea, North 9... o c eacekocuaser dorfum é 14,000 14,000 14,000 
Korea, Republic of.___......-..-------------------------- 1,807 1,955 2,295 
MalayBil--. eet ͥͥ ⁰⁰ky 336 285 276 
Philippines- EES 176 ,696 217 , 787 225,970 
Taiwan EE 2,700 2,600 , 200 
Türkey- EE 30,010 21,429 27,217 
Oceania: 
Auala gees 178 , 988 192,018 208, t 
New Zealand... ͤ⁰y0¾¼ mms 8 52 94 186 
Papua New Guinea... - P 186,641 
vk EE r 6,638,042 6,653,048 7,318, 536 


e Estimate. P Preliminary. r Revised. 

1 Data presented represent copper content (recoverable where indicated) of ore mined wherever possible. If 
such data are not available, the nonduplicative total copper content of ores, concentrates, matte, metal and/or 
other copper bearing products measured at the least stage of processing for which data are available has been 


2 Recoverable. 

3 Copper content of concentrate produced. 

4 Corporaci6n Minera de Bolivia (COMIBOL) production plus exports by medium and small mines. 

s Partly estimated, partly calculated on the basis of data furnished by Companhia Brasiliera de Cobre. 
6 Smelter production. 

7 Includes copper content of cupriferous pyrites. 
$ Excludes an unreported quantity of copper in iron pyrites which may or may not be recovered. 

9 Year ending September 30 of that stated. 

10 Output of Tsumeb Corporation Ltd. and Klein Aub Koper Maatskappy Beperk for years ending June 80 


of that stated. 


11 Content of matte produced. 
1? Exports. 
u Year beginning March 21 of that stated. 
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Table 45.—Copper: World smelter production, by country 1 


(Short tons) 
Country 1970 1971 1972 v 
North America: 
Canada oso eo ³ꝛ O k ⁰⁰km ara REESE 538,699 526, 400 e 585,728 
F EES 65,708 68,278 81,831 
United States EG 1,641,838 1,499,996 1,690,391 
South America: 
Argentina $: l ß . NM 830 880 830 
FBT ³⁰ M Ee 4,189 4,299 5,291 
Chilet- geeiert Ee 725, 547 704, 462 786,971 
Pru- u ß. TH ME 195,020 188,779 191,541 
Europe: 
[i QI E 6,160 7,700 7,940 
Austria t- U Ul rece Eet 21,204 24,160 25,015 
po ls Rl ß — S 1,000 11,000 , 100 
TEE 48,200 50,000 53,000 
hh ³ edes 4,400 5,000 5,800 
Finland ll. . ß os 87,580 85,648 42,855 
Germany, EE 11,000 2,200 , 
Germany, WER ß 98,000 96,800 110,124 
Humngaey EE ,100 1,800 
a 35, 591 37, 988 37,872 
Poland ̃ĩ ul ꝛ q 8 79, 600 102, 200 144,400 
Fl...... 8 4, 416 4, 630 4,189 
maniat Mir ⁰ 11,00 12,000 88,600 
FE EE EE r 60,705 73,047 98,009 
Sh Ak-WFGPPP——F—T———————— 40, 412 45, 000 000 
LBE RN , ⁵⁵ asa 680,000 680,000 733 ,000 
no JJ cC ERR 116,786 122 ,692 144,700 
rica: 
Rhodesia, Southern t. ..-.--------------------------------- r 26,895 30, 764 45,277 
South Africa, Republic of..............--.----.------------ 159, 500 167 , 900 185 , 000 
South-West Africa, Territory of ii 81,519 29,676 28,791 
Uganda .. a eee 0ꝶ(x. mt 8 18,698 17,840 15,618 
PJ) et 424,988 444, 701 447,317 
AB ! cree E 753,158 698,221 : 
ia: 
China, People’s Republic of.. 110,000 110,000 110,000 
VE TEE 10,264 10,668 10,782 
P:: ee ð2:u vy v 668, 066 728, 871 740, 750 
Korea, North,, . ececeeee , 000 14,000 : 
Korea, Republic of 1“ 2- -------------------------------- 5,641 7,550 9,988 
RIWON en iuo. nee Se Leet Soe eee 4,136 4,045 5,156 
Türkey EES 18,716 19,859 18,618 
Oceania: ür, 128,075 157, 905 159,455 
PJ... ³⁵ðV t rum De 8 6,751,581 6,789,404 7,300,429 


e Estimate. P Preliminary. r Revised. 

1 Unless otherwise noted, data presented for each country represent the nonduplicative sum of production of 
primary blister copper, primary refined copper of nonblister origin, and any primary refined copper derived from 
unreported quantities of domestically smelted blister copper. 

2 Cop content of impure bars and electrolytic copper. 

3 Smelter output from domestic and foreign ores, exclusive of that produced from scrap. Production from 
domestic ores only was as follows: 1970—1,605,265; 1971—1,470,815; and 1972—1,649,130. 

4 Includes secondary copper (production from scrap). Partly estimated, partly calculated on the basis of data 
furnished by Companhia Brasileira de Cobre. 

š Data are the nonduplicatve sum of: (1) the copper content of blister copper production for sale as such; 
(2) the copper content of blister copper produced for refining in Chile at the Ventanas refinery; and (3) the 
copper content of fire refined and electrolytic copper (including copper obtained by electrowinning) excluding 
electrolytic output of the Ventanas refinery. 


1 Belgium reports a large output of refined copper, but this is produced largely from imported blister; estimate 
of domestic smelter production is based chiefly on reported imports of ores and concentrates. 

8 Series revised; data presented are output of primary smelter. Data presented in previous editions of this 
chapter represented output of refined metal including secondary (production from scrap). 

s Reported Norwegian copper output is derived in part form copper-nickel matte imported from Canada, and 
reported Canadian smelter production may also include this material. Norwegian smelter output from domestic 
ores was as follows (approximately) in tons: 1970—6,500; 1971—6,700; and 1972—7,500. 

10 Series revised to exclude secondary copper; data presented in previous editions of this chapter included 
secondary refined copper. 

u Year ending September 30 of that stated. 

12 Year ending June 80 of that stated. 

13 Series revised; data presented are output of blister copper (including a relatively small quantity of second- 
ary blister, derived from scrap). Data presented in previous editions of this chapter represented output of re- 
tee copper, including a substantial quantity produced from scrap as well as quantities produced from imported 

ter copper. 
M Refined including secondary. 
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Table 46.—Chile: Exports of copper, by type 
(Short tons of contained copper) 
1971 1972 
Destination Refined 
Blister Un- Total Refined? Blister Un- Total 
Electro- Fire smelted ! smelted 1 
lytic refined 
Argentina....... 28,200 4,400 (3) -- 82,600 31, 100 E -. 81,100 
Austria 900 =š r600 oe 1,500 1,000 ae EM 1,000 
Belgium 8,800 1,800 7,000 4,400 16,000 5,200 8,900 1,800 10,900 
Brazil. 9,700 1,900 E -- 11,600 8,400 nie an 8,400 
Canada......... 1,400 = EN 1,200 2,600 = Gs, nw LE 
China, People's 
Repubic of. 1 9, 200 ee 8,800 -- 18,000 15,600 38,000 -- 48,600 
Colombia e 800 SE = 800 800 Sa = 800 
Czechoslovakia... 1,100 ES ma E 1,100 800 E x 800 
enmark.......- ,000 E zs E 2,000 1,700 2 ME 1,700 
Finland , 800 " 100 E 1,900 1,300 «n Sos 1,800 
ce... ee 84,300 17,400 Sa -. 51,700 35, 100 SS -. 85,100 
Germany, East vm = 8 8 is ae Ge 4 400 
Germany, West.. 114,800 18,100 41,700 14,200 188,800 108,900 34,100 17,200 155, 200 
Greece 700 Es Gs Ste 700 4100 46,80 -- £6,400 
Italy 56,300 18,800 2,800 -- 72,400 61,200 800 -- 62,000 
Japan 82,300 135,100 56,900 124,300 32,100 16,500 40,900 89, 500 
Korea sepuplis 
of (Sout ez r 600 TN 22 Rr 600 EM 2 m -- 
leo... a is " 4, 300 4,800 x _ N 
Netherlands 6, 500 Er 1,1 = 7,600 7,400 (3) Ls 7,400 
OrWay.......-- 2,100 = EN TR 2,100 1,400 i SN 1,400 
Poland Pa e 600 ea 600 Së ge i RP 
Romania........ S "E zn SH -. 11, 900 8 » 41,900 
Spain........... r 5,900 r 600 3,600 5,000 15,100 5,000 m 8,900 13,900 
Sweden 16, 200 r 5, 900 r 1, 700 400 24, 200 19, 400 8,600 800 23, 800 
Switzerland r 1,900 800 Y 600 3,300 1,500 d Ha 1,500 
S. S. X Bag E = EE — 18,800 Séi -. 18, 800 
United Kingdom. 55,800 12,500 43, 500 -- 111,800 55,700 34, 500 -- 90,200 
United States. 18,300 -. 88,800 E ,100 48,900 27,400 200 71, 500 
Yugoslavia...... ,600 ise 2,800 w. 6,400 EN Ge s £ == 
Uber. = ES - 400 3,700 5,500 8,200 12,400 
Total..... 407,800 72,000 187,700 87,000 754,000 446,000 165,600 78,400 685,000 
r Revised. 


1 Includes copper content of ores, concentrates and cement. 

2 Data for the entire year 1972 are not distributed between electrolytic and fire-refined: During the first nine 
months, fire refined totaled 69,000 short tons and electrolytic refined totaled 252,600 short tons. 

3 Less than 1⁄4 unit. 

| Mos for first 9 months only; shipments (if any) to this destination during the last 3 months are included 
with “Other.” 


Sources: 1971 data: Corporación del Cobre Chile. Indicatores del Cobre y Subproductos, Boletin Estadistico 
Anual 1971. Santiago, June 1972, 20 pp. 1972 data: World Bureau of Metal Statistics. World Metal Statistics, 
September 1978, London p. 45. 


Table 48.—Canada: Copper production 
(all sources) by Province 1 


(Short tons) 
Province 1971 © 1972 » 
I British Columbia 140,810 247,855 
Table 47.—Peru: Copper production Manitob˖aa 5,264 58,511 
Sh to New Brunswick 10,266 9,478 
(Short tons) Newfoundland 13,980 10,621 
Norm west Territories 6 60 
ova rp DEE Se 
PP Sal 802,870 288,281 
1970. 155,140 39,879 47,737 242, 756 bee sma , , 
1971...... 147,887 35,892 50,886 284,665 JFaskatehewan 11,146 13,188 
1972 v 148,816 48,225 55,584 247,075 Yukon Territory...........- 2,56 -- 
p Preliminary. lll. 721,430 800,621 
P Preliminary. r Revised. 


1Blister copper plus recoverable copper in matte 
and concentrate exported. 


Source: Dominion Bureau of Statistics, Depart- 
ment of Trade and Commerce, Dominion of Canada. 
Canada's Mineral Production, Preliminary Estimate. 
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Diatomite 


By Benjamin Petkof 1 


Domestic diatomite production in 1972 
increased 8% in quantity and 9% in value 
compared with 1971 figures. The United 
States maintained its status as a major 


world diatomite producer. Exports of proc- 
essed diatomite to countries throughout 
the world increased significantly in quan- 
tity and value over those of 1971. 


DOMESTIC PRODUCTION 


Production increased in the major pro- 
ducing States of California and Nevada, 
but declined in Arizona and Oregon and 
remained unchanged in Washington. Cali- 
fornia retained its place as the largest pro- 
ducing State, followed by Nevada, Wash- 
ington, Arizona, and Oregon. 

During 1972 nine companies, with a 
total of 11 operations, mined and prepared 
diatomite for various industrial end uses. 
This was an increase of one producing 
company from the number reported in 
1971. The bulk of the diatomite produced 
during the year was supplied by the fol- 
lowing companies: Johns-Manville Products 
Corp., with facilities near Lompoc, Calif.; 
GREFCO, Inc., with operations near Mina, 
Nev., and Lompoc, Calif.; Eagle-Picher In- 
dustries, Inc, with operations near Sparks 
and Lovelock, Nev.; and Kenite Corp., Di- 
vision of Whitco Chemical Corp., with an 
operation near Quincy, Wash. The remain- 
ing producers were: Superior Company 
near San Manuel, Ariz; Basalt Rock Co. 
Inc, near Napa, Calif; Airox, Inc. near 
Santa Maria, Calif.; The United Sierra Di- 
vision, Cyprus Mines Corp. near Fernley, 


Nev.; and A. M. Matlock near Christmas 
Valley, Oreg. The Kenite Corp. completed 
an expansion program at the Quincy, 
Wash. plant with the addition of a new 
larger kiln and an air classifier. 


A new pattern has appeared in the do- 
mestic distribution of diatomite filter aid 
that partially replaces the bagged shipment 
of the processed diatomite. A bulk distri- 
bution station was established at Rollins 
Terminals in Norristown, Pa., by the Cel- 
ite Division of the Johns-Manville Products 
Corp. Prepared filter aid will be shipped 
from Lompoc, Calif., to Norristown in 
bulk pneumatic discharge hopper cars, un- 
loaded into silos, and shipped in bulk 
truck loads to consumers in the eastern 
United States. 


Johns-Manville Products Corp. also an- 
nounced the introduction of a system to 
recover spent diatomite filter aid. The sys- 
tem recovers up to 60% of the filter aid 
from the filter cake using either a batch or 
continuous method of operation. 


1 Physical scientist, Division of Nonmetallic 


Minerals. 


Table 1.—Diatomite sold or used by producers in the United States 


1966-68 1 1969 1970 1971 1972 
Domestic production (sales) short tons.. 1,881,877 598,482 597,686 535,318 576,089 
Average value per ton $54.18 $60.96 $54.68 $64.25 $65.19 


1 Annual figures are confidential, prior to 1969. 
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CONSUMPTION AND USES 


All major end uses reported significant 
increases in consumption. However, the 
percentage of total consumption for each 
end use varied only slightly from that of 
1971. Filtration, the major end use of pre- 
pared diatomite, required almost three- 


fifths of the total material sold or used by 
producers in 1972. The remainder was 
used for industrial fillers, insulation, light- 
weight aggregates, pozzolans, soil condition- 
ers, and other miscellaneous uses. 


Table 2.—Domestic consumption of diatomite, by principal use, in percent of 
total consumption 


Insulation: es i ee ee Soe 


1968 1969 1970 1971 1972 
55 58 58 59 58 
21 20 19 W W 

4 4 4 3 4 
20 18 19 38 38 


W Withheld to avoid disclosing individual company confidential data, included with Miscellaneous.“ 


PRICES 


The weighted average value per ton of 
diatomite for all end uses in 1972, in- 
creased only slightly from that of 1971. 
Small increases in value per ton were re- 
ported for almost all end uses except for 
the abrasives which declined 10%. 


Table 3.—Average annual value per ton 
of diatomite, by use 


Use 1971 1972 
Filtration $72.64 $73.08 
Insulation. ...............- 45.34 47.02 
Abrasives. 139.04 125.27 
Filler 65.92 69.8 
Lightweight aggregate 42.97 43.07 
Miscellaneous 37.91 39.01 

Weighted average 64.25 65.19 


FOREIGN TRADE 


Exports of prepared diatomite increased 
495 in quantity and 7% in value over that 
of 1971 after declining since 1969. Major 
countries of destination for these exports 
were: Canada 25%; West Germany 11%; 
Japan 9%; the United Kingdom 8%; 
Australia 6%; Italy 4%; and Republic 
of South Africa 3%. The remainder was 
exported to many other developed and 
undeveloped countries of the world. The 
average value of exported material was 
$85.16 per ton. Imports of crude or 
processed material totaled 63 tons val- 


ued at $9,440. This material was imported 
from Mexico, Kenya, Canada, the United 
Kingdom, and West Germany. These im- 
ports were probably used to evaluate the 
diatomite deposits of these countries. 


Table 4.—U.S. exports of diatomite 
(Thousand short tons and thousand dollars) 


Year Quantity Value 
/ evens eee 154 12,363 
III! 8 142 11,752 
190 EE 148 12,603 


WORLD REVIEW 


Overall world production of diatomite 
remained relatively unchanged from that 
of the previous year. 

Increasing cost of transportation has 
tended to inhibit the growth of exports of 
domestically prepared diatomite during the 


past few years. This situation has stimu- 
lated interest in other deposits throughout 
the world. As a result of this trend the 
Johns-Manville Products Corp. has begun 
operating diatomite deposits at Murat, 
France, and Elch de la Sierra, Spain. 


DIATOMITE 


Iceland continued to produce and export 


diatomite for use as a high-quality filter 


aid. About one-third of the material ex- 


Table 5.—Diatomite: 
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ported is sent to West Germany, with the 
remainder distributed to countries that are 
mostly in western Europe. 


World production by country 


(Short tons) 
Country 1970 1971 1972 v 
North America: 
Canada. um wz nmay dd 480 500 500 
Costa RACH ct OP 8 r 20,944 23,149 * 28,000 
Mexico u sao eae eat oe vy ʒ 25,127 24,288 e 25,000 
United h ee Dee e 8 597,636 535,318 576,089 
South America: 
f ˙¹ðW¹i¹ä ⁰⁰m A cA E 9,070 10, 568 * 10,600 
„ EE 809 831 e 380 
///%ͤ—ł ] ee oe EE 8 r 2,820 e 3,000 e° 8,000 
Europe: 
RE TEE 4,158 8,400 e 8,400 
Denmark: 
Diatomite EE 22,000 22,000 22,000 
/ usn ume . ee ere una 240,000 240,000 240,000 
Finland: c merean Za S s EE 734 e770 e770 
Eruned... ...... D E 176,152 * 190,000 * 190,000 
Germany, West (marketabledddd 100,924 97,787 68 , 985 
Iceland: s.l ³˙OũͥͤQͥͥ EEN 14,598 21,385 e 22,000 
Haly ß ß ß 65,279 er 65, 000 e 65, 000 
Fl ³ð-Ad y unu a eae 8,522 5,118 , 827 
ö/ Q A Lu oe a anon a a ee ene 20,434 e 22,000 e 22,000 
Sweden: ur ru an Oe cuu a Tu a bu ML c ER 6,471 5,585 e 5,500 
D S EE ma Es 410,000 410,000 420, 000 
United Kingdom... dd T 15, 170 e 15,500 e 15,500 
Africa: 
Renya Arab Republic offt 2,564 2,480 e 2,400 
Kenyal ce EP AUSSEN / EE 1,765 1,548 e 1,500 
South Africa, Republic tft 935 858 846 
Asia: Korea, Republic o 2,848 8,486 e 8,500 
Oceania: 
Kr TEEN r 2,928 1,584 e 1,300 
N Tt BEE 6,485 6,986 e° 7,000 
TOU BEER r 1,753,348 1,712,081 1,726,547 
e Estimate. P Preliminary. r Revised. 
TECHNOLOGY 


A mixture has been developed using diat- 
omite as a mineral carrier and containing 
a degreasing fluid such as trichlorethylene, 
tetrachlorethylene, or carbon tetrachloride 
for removing oil, grease, or fat on road, 
floor, and water surfaces. The mixture can 
also include a small quantity of synthetic 


detergent or other surface active material. 
Floating oil, when treated with this formu- 
lation sinks to the sea bottom causing no 
apparent effect to fish, birds, and other sea 
life.2 

2 Marel, Guy. Mixture for eliminating oil, 


grease, or fat on road, floor or water surfaces. 
Brit. Pat. 1,273,971. 
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Feldspar, Nepheline Syenite, 
and Aplite 


By J. Robert Wells 


Domestic production and consumption of 
crude feldspar declined slightly in 1972, 
amounting to 99% of the respective 1971 
figures and to 97% of those for the record 
year 1969. Simultaneous increases in utili- 
zation of both domestic aplite and im- 
ported nepheline syenite, however, brought 
the 1972 total U.S. consumption of the 
three feldspathic materials substantially 
above the corresponding total for 1971 and 
even farther above that for 1969. A nota- 
ble feature of the 1972 feldspar situation 
was the sharp drop in ground feldspar im- 
ports, although again that decrease was 
more than balanced by increased imports 
of nepheline syenite. 

Until about World War I it was custom- 
ary to report all feldspar statistics, both 
crude and ground, in terms of short tons, 
but at that time it became the practice to 


record crude feldspar production, imports, 
and consumption in long tons. It is now 
felt that any advantages of that system 
have long been outweighed by the diffi- 
culty of direct comparisons and by the 
multiple opportunities for confusion, and 
that a return to the earlier practice is jus- 
tified. Beginning with the present 1972 
Minerals Yearbook chapter, all feldspar 
and nepheline syenite data, without excep- 
tion will be reported in short tons. 


Legislation and Government Programs. 
According to provisions of the Tax Re- 
form Act of 1969, which continued in force 
throughout 1972, the depletion rate al- 
lowed on  feldspar production (both 
domestic and foreign operations) was 14%. 


1 Physical Division of Nonmetallic 


Minerals. 


scientist, 


Table 1.—Salient feldspar statistics 


1968 1969 1970 1971 1972 
United States: 
Crude: 
Sold or used by producers short tons.. 747,800 754,863 726,069 742, 810 732, 439 
Value thousands.. 38, 265 38, 869 9, 638 9,969 $10,372 
Average value per short ton $11.05 $11.75 313.27 313.42 314. 16 
Imports for consumption short tons NN 5 252 134 187 
II 8 thousands Se $7 $23 $19 $28 
Average value per short ton -. $184.62 $91.27 $141.79 $123.00 
Consumption, apparent .... short tons. 747,800 754,915 726,321 742,944 182,626 
Ground: 
Sold by merchant mills_______ short tons. 730,787 793,052 647,995 601, 618 580,801 
is.. eee EE thousands 9,242 310, 465 $9,458 $8,716 $8,990 
Average value per short ton 12.65 $13.20 $14.60 $14.48 $15.48 
Exports short tons 14,326 6, 325 5, 570 3, 984 5,275 
S thousands. - $366 $358 $195 $141 $184 
` Average value per short ton 25.55 $56.60 $35.01 $35.39 $34.88 
Imports for consumption Short tons 3,782 5,201 3,637 2,875 945 
SS; ee ee thousands $91 $128 $93 $6 $2 
Average value per short ton 24.06 $24.61 $25.57 $21.38 $24.34 
World: Production .......... ousand short tons 2,473 2,697 2,786 2,749 2,635 


1 Measured by quantity sold or used by producers plus imports. 
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FELDSPAR 


DOMESTIC PRODUCTION 
Crude Feldspar.—North Carolina, for 


Georgia. The other four producing States 
(Arizona, Colorado, South Dakota, and 
Wyoming) together contributed 2% of the 


many years in first place and without close 
rival as a feldspar-producing State, scored 
a fifth consecutive annual increase in ton- 
nage in 1972, reaching a point 12% above 
the output of 1971 and 48% above that of 
5 years ago. North Carolina was followed 
in descending order of tonnage by Califor- 


national totals for tonnage and value. 
Leading 1972 producers of feldspar were 
the Feldspar Corp., from mines in Mitchell 
County, N. C., Middlesex County, Conn., 
and Jasper County, Ga.; Imternational 
Minerals & Chemical Corp., from mines in 
Mitchell County, N. C., and Mohave 


nia, Connecticut, South Carolina, and County, Ariz. (the latter sold in mid-1972); 
Table 2.—Crude feldspar sold or used by producers in the United States 
(Short tons and thousand dollars) 
Hand-cobbed Flotation concentrate Feldspar-silica Total ° 
Year mixtures 1 
Quantity Value Quantity Value Quantity Value Quantity Value 
196899 87,809 670 479,102 5,845 180,889 1,750 747,800 8,265 
19689 67, 967 494 371,301 4,912 315,595 8,462 754,863 8,869 
1910... 5. meu 52,770 548 415,075 5,895 258,224 3,699 726,069 9,638 
1911... 5:22:53 45,258 749 442, 823 5,454 254, 728 3,766 742,810 9,969 
19772 eek 25,259 892 585,058 7,854 172,122 2,627 782,439 10,372 


1 Feldspar content. 
Data may not add to totals shown because of independent rounding. 


Table 3.—Production of ground feldspar, by use 
(Short tons and thousand dollars) 


1971 1972 
Use —————— 
Quantity Value Quantity Value 
Hand-cobbed 

ID ——À——Á—————— RR z W W 1,800 45 
Fl. ⁵ð 12,294 285 12,186 263 
Enamel- l.c uUi ⁰ü³ꝛ mad ʒ w w 8,371 165 
TEE 8 w w 2,627 55 
CGI coc. ic m a otal UD LII. DL 24,485 530 168 4 
Mü oe ke ĩ¾ðâ Dis at 36,729 815 25,152 532 

Flotation concentrate: 

Bho ore UPC TONO NOH tela Ee W W 256,584 8,084 
F ⁵³Üͥͥſsd EEN 174, 660 2,902 196, 443 8,681 
GG lu tamu a fk Dua EROR ERES 255,518 2,760 5,614 127 

JJõ·˙ꝗ¹ ü EE 430, 173 5,662 458, 641 6,792 

ee sue mixture:! ME 
ͤͤͤ ³ ÜWQAAͥͥͥͥ ⁰w-w x W W 29,352 347 
Pottery- ð˙“udñm.... w w 49,284 778 
Other -zornan EE 134,716 2,288 18,372 548 
PJ See ea alus dr umma t ͤ 184,716 2, 238 97,008 1, 668 

Total: 
Glass: Connon ³ Ä y k Dp d uu amu 306,919 3,533 287, 736 3, 426 
( ³¹ Os ee OD Su S Su Su W W 257,913 4,672 
Fl ͥͥ oÜ¹¾ ]ↄiÿꝓ]“ = ⁰ . y 8 W W 8,871 165 
ENEE EES W W 2,627 55 
r.... 88 294,699 5,188 24,154 674 
Totali- 252 ace. ˙ÜÜ¹b mi ee ee ³ A Pi eee 601,618 8,716 580, 801 8,990 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 
1 Feldspar content. 

* Includes plastics, refractories, and rubber. 

* Data may not add to totals shown because of independent rounding. 
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and Lawson-United Feldspar and Mineral 
Co., from mines in Mitchell County, N. C. 

In 1972, 73% of the total tonnage of 
feldspar sold or used by producers was flo- 
tation concentrate, 24% was feldspar in 
feldspar-silica mixtures, and only 3% was 
hand-cobbed, the lowest such proportion 
since comparable statistics have been kept. 
The respective corresponding figures for 
1971 were 60%, 34%, and 6%; for 1962 
they were 6695, 1195, and 23%. Prior to 
1952, hand-cobbed feldspar comprised vir- 
tually the entire output. 

Ground Feldspar.—Most of the feldspar 
used in glassmaking is ground no finer 
than 20 mesh, but feldspar to be used in 
ceramics and filler applications is usually 
pulverized to minus 200 mesh or finer. 
Ten companies, operating 14 plants in 
eight States, ground feldspar for market in 
1972, supplying ground material (total 
tonnage 395 less than in 1971) for ship- 
ment to destinations in at least 25 States 
and a number of foreign countries. Listed 
in descending order of output tonnages, 
North Carolina had six grinding mills, 
while Connecticut, South Carolina, and 
Georgia had one each. These were the 
leaders in ground feldspar production and 
jointly accounted for 94% of the 1972 
total. California with one mill, South Da- 
kota with two, Árizona with one, and Wy- 
oming with one, were the four States mak- 
ing up the remaining 6%. Colorado was 
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the only crude feldspar-producing State in 
1972 in which no grinding mill was oper- 
ated. 


CONSUMPTION AND USES 


Crude Feldspar.—In 1972 there was, as 
usual, no significant domestic consumption 
of feldspar in the raw, unprocessed state in 
which it was taken from the mine; the 
majority of users purchased their supplies 
of the mineral already ground and sized 
either by the primary producers or by 
merchant grinders. Some manufacturers of 
pottery, soaps, and enamels, however, con- 
tinued their customary practice of acquir- 
ing relatively small quantities of crude 
feldspar for grinding to their preferred 
specifications in their own mills. 

Ground Feldspar.—The 1972 pattern of 
ground  feldspar consumption in the 
United States was not strikíngly different 
from that of the previous year, but the 
confidential status of some of the 1971 
data precludes a detailed comparison. The 
1971 end-use distribution, insofar as it was 
publishable, showed that 51% of the total 
was consumed for glassmaking and 49% 
went for pottery, enamel, and miscella- 
neous uses, compared with 1972 data show- 
ing 50% for glass, 44% for pottery, and 
6% for enamel and other uses. These data, 
compared with the averages recorded in 
the decade of the 1960's (55% for glass, 


Table 4.—Ground feldspar shipped from merchant mills in the United States 
(Short tons) 


Destination 


Tennessee 
IJ ³ÜWöꝗÖĩ—0. y ³ 
West Virginia 
Wisconsin 
Other destinations !_____ 2222222222222 2L 2.2. 


1968 1969 1970 1971 1972 
W W W W 5, 148 
W W w w 22,868 
64,628 51,899 44,801 W 48,861 
25,897 21,944 23 , 853 25,344 26,869 
10,18 9,077 15,004 8,732 14,978 
W 21,176 
5,057 W W 1.037 
8,896 4,072 W w 
W 1.438 W W 52 
8,685 8,931 15,187 16,060 16,057 
W d e W 59 
w W W 44,425 
20,311 19,668 W W 17.178 
87,202 120, 756 94,010 56,783 63,472 
18,38 1,208 14,200 W 12, 546 
27,333 23, 566 21,884 19,479 20,175 
26,898 29,153 W 84,832 
24,449 21,776 32,365 31,984 20,607 
84,720 29,465 30,339 W 85,658 
a z= W er 775 
378,153 415,047 356,352 443, 236 169, 022 
730,737 793,052 647,995 601,618 580, 801 


W Withheld to avoid disclosing individual company confidential data; included with Other destinations.“ 


1 Includes Colorado, Minnesota, Rhode Island, 
exports to Canada, Mexico, and other countries. 


ashington, and States indicated by symbol W. Also includes 
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30% for pottery, 4% for enamel, and 11% 
for other purposes), suggest a trend toward 
relatively greater consumption of feld- 
spar for pottery and less for enamel and 
the other minor applications. In contrast, 
the proportion of feldspar consumption al- 
loted to glass manufacture has remained 
comparatively stable since the early 1950’s 
even though the container-glass industry 
has grown notably in the interim (ship- 
ments of glass containers more than dou- 
bled in volume from 1952 to 1972). The 
relatively static position of glass-grade feld- 
spar in the consumption pattern appears 
to be a reflection of the progressively in- 
creasing utilization of imported nepheline 
Syenite (seven times more tonnage in 1972 
than in 1952) at the expense of feldspar, 
as a feldspathic material for glassmaking. 


STOCKS 


Comparison of the figures reported for 
1972 domestic production and sales of feld- 
spar indicated that industrial stocks of that 
mineral may have risen by approximately 
one-half during the year. It was estimated 
that U.S. producers had 440,000 short tons 
of mined feldspar on hand (crude, ground, 
or in process) on December 31, 1972, com- 
pared with 288,000 tons on that date in 
1971 and 149,000 tons in 1970. 


PRICES 


Engineering and Mining Journal, De- 
cember 1972, listed the following prices for 
feldspar per short ton, Lob mine or mill, 
carload lots, bulk, depending on grade 
(substantially unchanged from the respec- 
tive 1971 quotations) : 


North Carolina: 
20 mesh, flotation_________ _ __ 


$12.00 
40 mesh, flot ation. 14.00- 21.00 


200 mesh, flotation________ _ _ _ 21.50- 27.50 
Georgia: 
40 mesh, granular............ 20.00 
200 mess 24.50 
325 mess 25. 50 
Connecticut: 
0 mesh, granulsar __ 15. 50 
200 mess 22. 50 
325 mess 23.50 


Feldspar prices were quoted by In- 
dustrial Minerals (London), December 
1972, as follows (converted from pounds 
sterling per long ton to dollars per short 
ton): 


Ceramic grade, powder, 200 mesh, 


bagged, ex- store $47- 51 
Lump, imported, c.i.f. main 
European port 23- 28 
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As of July 8, 1972, International Miner- 
als & Chemical Corp. (Canada), Ltd., in- 
creased prices for two classifications of its 
B-grade nepheline syenite (05% FeeQs, 
used for various industrial purposes), 
minus 30-mesh material from $8.00 per ton 
to $8.60 per ton, and 40 DD material from 
$8.50 per ton to $9.15 per ton, in bulk, 
fo.b. Blue Mountain, Ontario. Prices for 
the firm's low-iron grades (0.07% FezOs, 
used in the making of glass and fine ce- 
ramics) ranged up to $22.00 per ton. 

Ceramic Industry Magazine, January 
1973, quoted prices for aplite in the range 
from $6.30 to $12.40 per ton. 

Although the foregoing quotations pre- 
sumably were indicative of price ranges, it 
is to be understood that most actual sales 
of feldspar and feldspathic materials in 
1972 were concluded as is customary both 
in the United States and abroad, at negoti- 
ated prices not on public record. 


FOREIGN TRADE 


In 1972, U.S. exports included 5,275 
short tons of material indeterminately clas- 
sified as feldspar, leucite, nepheline, or 
nepheline syenite (but presumably all or 
mostly feldspar) with a total value of 
$183,649, up 32% and 30% from the re- 
spective comparable figures for 1971. 

Statistics on U.S. feldspar imports, sub- 
stantially all from Canada, were first re- 
ported in a separate category toward the 
end of 1922. Thereafter, feldspar imports 
(with the exception of those in the depres- 
sion years 1932 and 1933) averaged in the 
neighborhood of 20,000 short tons per year 
until 1952, when large-scale domestic pro- 
duction of flotation concentrate feldspar 
overturned existing market patterns. After 
1957, imports of feldspar in all forms held 
relatively steady around an annual average 
of 4,500 tons, but fell to 2,509 tons in 1971 
and (coinciding with the closure of Cana- 
da’s only remaining feldspar mine) to 
1,132 tons in 1972. Imports of Canadian 
nepheline syenite (one of feldspar’s most 
effective competitors as a feldspathic mate- 
rial) amounted in 1972 to 11% more 
quantity and 16% more total value than 
in 1971, the eleventh in a consecutive se- 
ries of annual increases, pointing to an ob- 
vious rationale for feldspar’s reciprocally 
waning significance as an import item. In 
1972, U.S. imports included, besides mate- 
rials definitely in the feldspathic cate- 
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Table 5.—U.S. imports for consumption of feldspar 


Sil ³ð / 


gory, 4,700 short tons of material valued at 
$305,227 and classified as “natural mineral 
fluxes, crushed, ground, or pulverized,” at 
least part of which may have been con- 
signed to uses similar to those served by 
feldspar. 

The tariff schedule in force throughout 
1972 provided for a 314% ad valorem duty 
on ground feldspar. Imports of crude feld- 
spar and of nepheline syenite, crude or 
ground, were not subject to duty. 


WORLD REVIEW 


Significant quantities of feldspar were 
produced in 1972 in at least 35 countries. 
Feldspar flotation plants were in essentially 
full-time operation in the United States, 
Finland, Mexico, and Norway, while dry 
grinding of feldspar was reported in the 
United States, France, Italy, and West 
Germany. Other countries, including sev- 
eral in the Communist group, also proc- 
essed the mineral in local facilities for 
their own domestic industries. Nepheline 
syenite was produced in Canada, mainly 
for consumption in the United States, and 
in Norway for markets in western Europe. 
The U.S.S.R. probably had substantial pro- 
duction of this material also, but definite 
information was not published. 

Brazil.—Feldspar was produced from 
pegmatitic deposits in east and southeast 
Brazil and was used in the major in- 
dustrial centers, especially Sáo Paulo and 
Rio de Janeiro, mostly for the manufacture 
of glass and ceramics. Specific data were 
not released, but the year’s output was es- 
timated to lie somewhere in the range of 
70,000 to 80,000 tons. 

Canada.—International Minerals & 
Chemica: Corp. (Canada), Ltd., Canada’s 
only feldspar producer in recent years, sus- 
pended operations at its Buckingham plant 
in Quebec, reportedly because of declining 


1971 1972 
Short tons Value Shorttons Value 
Re 184 $19,020 187 $23,105 
Z sea a S ass 2,051 54,858 748 16,940 
ue EE 432 ee ss 
3 16 288 zz ae 
—— 121 4,230 49 1,742 
emule 186 5,118 148 1,125 
2,375 64,921 945 19,807 


demand for that mineral. That same firm 
is Canada’s second-largest producer (after 
Indusmin, Ltd., a subsidiary of Falcon- 
bridge Nickel Mines, Ltd.) of the leading 
alternative feldspathic material, nepheline 
syenite. 

Germany, West.—Besides being among 
the world’s top two or three feldspar pro- 
ducers, West Germany is also a large im- 
porter of feldspathic materials. Imports of 
feldspar, leucite, and nepheline syenite to- 
taled 90,000 short tons in 1970 and 97,000 
short tons in 1971. At Hirschau (Bavaria) 
in what is now West Germany, a private 
company was founded in 1895 by the 
Dorfner brothers for manufacturing stone- 
ware and mining kaolin to use as a raw 
material. The enterprise has remained in 
the hands of succeeding generations of the 
same family for nearly eight decades, al- 
though making of stoneware stopped in 
1920. Present activities of the company 
concentrate on the mining, processing, and 
marketing of water-washed kaolin, ground 
quartz, quartz sands, and potash feldspar. 

India.—Total minehead value of India’s 
1971 production of feldspar was reported 
at 336,000 rupees, equivalent to $45,000, 
compared with 275,000 rupees ($37,000) in 
1970. Exports accounted for 31% of the 
output in 1971 (36% in 1970), but differ- 
ent systems of reporting preclude a direct 
comparison between value of exports and 
value of production. 

Israel.—One of the announced results of 
a 5-year scientific survey of the Sinai Pen- 
insula was the discovery of a large feldspar 
deposit (described as “a whole mountain 
several kilometers square"). No analysis 
was mentioned, but quality of the mineral 
was said to be good. The site of the dis- 
covery, "only half an hour's drive from 
Sharm el-Sheikh,” would seem to justify 
rating the deposit as a potentially valuable 
resource for the not-distant future. 
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Italy.—In 1971, last year for which data 
have been released, Italy exported 30,000 
short tons of feldspar, 4% more than in 
1970. West Germany and Greece were, as 
usual, the principal recipients of the ex- 
ported mineral. 

Norway.—Norway customarily exports 
more than half her feldspar output and a 
much larger share of her production of 
nepheline syenite. Feldspar output in 1971 
was 165,000 short tons, of which 87,500 
short tons (53%) was exported; nepheline 
syenite production was 176,500 short tons, 
of which nearly all (98%) was shipped to 
foreign destinations. 

South Africa, Republic of.—In a cata- 
logue of working mines, as of December 
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31, 1969, 11 mines were listed as producing 
feldspar. Mica and silica were mentioned 
as coproducts from a number of those 
operations. Active feldspar mines were situ- 
ated in the Namaqualand district (one 
mine) and the Kenhardt district (two 
mines) of Cape Province; and the Lataba 
district (eight mines) of Transvaal Prov- 
ince. About 70% of the 1970 feldspar pro- 
duction was exported (14,500 out of 20,800 
short tons), while in 1971 exports slightly 
exceeded the year’s mine output (13,500 
short tons produced, 13,600 short tons ex- 
ported). 

United Kingdom.— Charter Exploration, 
Ltd., a London-based mining firm, an- 
nounced plans to undertake the mining 


Table 6.—Feldspar: World production by country 
(Short tons) 


Country 1 1970 1971 1972 p 
North America: 
Canada (shipment) 9 10, 656 10, 774 10, 000 
C6“, k- ⁰⁰ymß ß E r 94,518 109, 506 e 110,000 
United States (sold or used) „„%ũéé“ „„ 726, 069 742, 810 732, 439 
South America: 
A... ð V 8 32, 558 39, 996 e 40,000 
ö»ö;»Üͤ ꝛ ũ EE 3, 968 992 1,771 
hr 25,521 27,377 29,055 
FS. ⁵ðBA „156 ° 3,300 e° 8,800 
Ul Du ³ A 8 1,218 1,332 1,070 
Europe: 
Austria- EE 1,329 2,928 3,391 
FFII ³o“ù. y ĩð 68 , 482 70,616 65,982 
FErfahcB ee lll SET ops yt v cce d mI r 260,000 212,000 146,000 
Germany, West. ` ee esEeRU DEEST S 450,634 389,879 336,814 
l/! li ⁵⁵⁰⁰⁰ imme E r 195,004 212,192 193,805 
eet AE 167,711 e 165,000 e 165,000 
Fl Gee ee ae imu == E Be 33,000 83,000 33,000 
POFtUgal.. 2... ß ß sau eee u amu s 83,961 20,691 17,187 
PIII ĩ²² mt ĩðx-— my LEE tede deii: 60, 720 68,050 e° 68,000 
Wedel ⅛ -— . Duci v. EE r 35, 180 e 35, 000 e 35, 000 
USS Re õõĩõĩõ˙ dſdꝙdꝙdddͥͥͤͤ KK LEA x aa e ah 276,000 276, 000 287, 000 
United Kingdom (china stone· ee 87,000 87,000 37,000 
Yugoslavia es. oot y um es uqa ga S 54,568 59,103 e 61,000 
Africa: 
Egypt, Arab Republic ß 1,970 3,495 ° 3,300 
Kenya e Ed TENOR eho ARN 987 2,921 2,168 
Malagasy Republicck 22 LLL L2 ~~ l2 22222222 1 N NA 
ER TEE 32,690 17,960 16,085 
South Africa, Republic off 20,829 13,492 27,912 
ia: 
SE 25: eee ß yd eeben 4 895 4 766 881 
Hong Kongo —— Ee hcp ac Sea E 1,787 1,262 1,267 
III. ͥſ ⁵ ĩð/ ³ y RECS r 32, 656 48,762 54, 991 
Japan EE EEN 64,354 57, 843 63, 662 
Korea, Republic oh 30,998 18,615 31,939 
Pakistan (formerly West-Pakistan dd 152 336 265 
Philippine ENEE 22,806 61,539 50,774 
Sri Lanka (formerly Cevilon) 1,425 284 638 
Oceania: Australia.. r 8,896 4,017 e 4,000 
J7öĩ˙·¹ ⁵⅛²?“¹wë .. ⅛ ¼]A EE r 2, 786,199 2,748,838 2, 634, 691 
e Estimate. P Preliminary. r Revised. NA Not available. 


1In addition to the countries listed, Brazil, People’s Republic of China, Czechoslovakia, Romania and 
Territory of South-West Africa produce feldspar, but available information is inadequate to make reliable 


estimates of output. 


2 Described in source as lump feldspar; does not include nepheline syenite as follows, in short tons: 1970— 


162,088; 1971—176,470; 1972— e 176, 000. 
3 Includes pegmatite. 
* Data are for years ending June 30 of that stated. 


s In addition the following quantities of aplite and saba were produced: aplite: 1970—514,508; 1971— 
448, 162; 1972—501,648; saba: 1970—10,748; 1971—6, 005; 1972—1,336. 
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and processing of feldspar from a newly 
discovered deposit, near Durness in Scot- 
land’s Sutherland County. The deposit 
contains at least 2. million tons of recover- 
able mineral of industrial quality. It was 
anticipated that expenditure of $1.2-$1.7 
million would be sufficient to set up facili- 
ties to initiate operations at the rate of 
50,000 tons per year. At present, all feld- 
spar consumed in the United Kingdom is 
obtained by importation, mostly from Fin- 
land, Norway, and Yugoslavia. 

A symposium, designated as the Ad- 
vanced Study Institute on Feldspars, was 
held at the University of Manchester in 
july 1972. Membership of the Institute, 
which was sponsored by NATO, consisted 
of lecturers and students, many of whom 
presented research papers dealing with spe- 
cific aspects of the study of feldspars and 
related disciplines. Publication of the Insti- 
tute’s act was expected in late 1972 or 
early 1973. 


TECHNOLOGY 


Magazine articles were published that 
outlined the mining, milling, and flotation 
procedures being used by a West German 
firm in the production of a number of ce- 
ramic raw materials including 18,000 tons 
per year of glass-grade feldspar,2 and by a 
company in Finland that has an annual 
output of 70,000 tons of feldspar concen- 
trate and 30,000 tons of quartz concentrate 
for the making of glass and ceramics.3 

The technological aspects of the selec- 
tion, quality control, and preparation of 
ceramic materials, including feldspar, and 
of their fabrication into special-purpose in- 
sulators were some of the subjects dealt 
with in a journal article.“ Feldspar was 
one of the raw materials mentioned in a 
magazine article as an ingredient in body 
formulations for efficient production of ce- 
ramic tile.5 Important advances in white- 
ware firing technology were discussed in an 
industrial journal. It was stated that, for 
best results, the fluxes used have to be spe- 
cially selected. Economy of soaking time at 
maximum temperature, for example, was 
achieved by the use of nepheline syenite in 
lieu of feldspar in the body mixtures.6 

Although porcelain enameling on metal 
has been a feature of a number of human 
cultures for at least twenty centuries, no 
end is yet in sight for advances in this an- 
cient art. Feldspar in varying proportions 
enters into most enamel formulas, and the 
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permutations of those variations with the 
large number of other compositional pos- 
sibilities permits the compounding of liter- 
ally thousands of different types of enamel 
frits suitable for a range of applications 
extending from multicolored jewelry for 
personal adornment to large expanses of 
weather-resistant paneling for major build- 
ings. How well porcelain enameling is 
keeping pace with today's metallurgical 
and structural progress was the subject of 
a journal article.7 

The one most important outlet for feld- 
spathic materials is in the manufacture of 
glass bottles and jars to contain beverages, 
foods, and pharmaceutical products. A sub- 
stantial majority of such containers, for 
reasons of convenience and even of actual 
economy, are discarded after a single use. 
Salvaged glass, crushed to sand size and 
amounting to 5 percent of the furnace 
charge, was mixed with customary raw ma- 
terials at a Pennsylvania glass works and 
melted down in a 24-hour, commercial- 
scale test to produce 314 thousand gross 
of new beverage bottles. The waste glass 
for this successful test, of which the envi- 
ronmental and conservational implications 
are obvious, was recovered from city incin- 
erator residues by a process and in a pilot 
plant both developed by the Bureau of 
Mines. As another part of its continuing 
research program in quest of advantageous 
outlets for scrap glass, the Bureau of 
Mines issued a report concerning experi- 
mental production of glass wool from the 
glass fractions of urban solid waste.8 

A booklet? published by an association 
of concerned industrialists presented a 
chalk-talk discussion of the contribution of 
container glass to the urban refuse situa- 
tion and outlined some of the association's 


? Industrial Minerals (London). Operations of 
Gebruder Dorfner at Hirschau. No. 53, February 
1972, pp. 17-19. 

3 Mining Magazine (London). Finnish Feldspar 
Plant: V. 127, No. 5, November 1972, pp. 439, 

1. 

4 Jordan, Roy E., Jr. Ceramic Insulator Co.: 
Newcomer With Experience. Ceram. Age, v. 88, 
No. 3, March 1972, pp. 11-12, 21. 

5 Ceramic Industry Magazine. The Ideal Tile 
Plant! V. 99, No. 2, pp. 36-37. 

6 Harkort, Dietrich, and Ulrich Hoffman. Ger- 
many Streamlines Firing Operations. Ceram. Ind. 
Mag., V. 99, No. 4, October 1972, pp. 26-29. 

7 Spencer -Strong, G. H. Porcelain Enamels—A 
Concept in Transition. Materials Research and 
Standards, v. 12, No. 4, April 1972, pp. 20-23. 

3 Goode, Alan H., M. E. Tyrrell, and I. L. 
Feld. Glass Wool From Waste Glass. BuMines 
Rept. of Inv. 7708, 1972, 16 pp. 

? Glass Container Manufacturers Institute, Inc. 
The Solid Waste Fact Book. New York, 1972, 27 


pp. 
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activities that are being devoted to efforts 
to defuse that component of the problem. 
Toward that end, the organization has un- 
dertaken a program to investigate the pos- 
sibilities, technologies, and economic 
involvements of the salvaging and re- 
utilization of waste container glass in po- 
tentially profitable enterprises. Goals of 
this research include the development of 
economical processes for mechanically sepa- 
rating glass from other solid wastes, for 
using the maximum amount of the mate- 
rial so recovered in the making of new 
glass containers, and for channeling the 
rest into commercially viable applications. 
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A number of articles appeared in in- 
dustrial journals that dealt with the cur- 
rent status of glass recycling technology.1° 
Possible applications for the reclaimed ma- 
terial were discussed that, in addition to 
the reworking into new containers, in- 
cluded use in the production of road-sur- 
facing aggregates, building blocks, bricks, 
structural panels, terrazzo tiles for flooring, 
sewer and drain pipes, insulating materials, 
and decorative or light-reflecting paints. 
Also mentioned were several smaller scale 
uses ranging from costume jewelry to poul- 
try grit. 


NEPHELINE SYENITE 


Nepheline syenite is a feldspathic ig- 
neous rock with a texture similar to that 
of granite that is extensively used in place 
of feldspar as an alumina-bearing raw ma- 
terial for glassmaking and in the white- 
wares industry both as a body component 
and in frits for glazing. In a relatively re- 
cent development, increasing quantities of 
nepheline syenite are being ground to ex- 
treme fineness for use as a filler in plastics, 
foam latex products, paper, and paint. 
Nepheline syenite mined in the United 
States (Arkansas) is used only as stone 
(mostly for roofing granules or road 
metal); all nepheline syenite consumed 
here for glass and ceramics is imported 


Canadian production and U.S. imports of 
ground nepheline syenite in 1972 were 
$12.62 and $12.45 per short ton, respectively, 
or about 5% more than the comparable 
figures for 1971. The world's second-largest 
producer of glass- and  ceramic-grade 
nepheline syenite is Norway; shipments 
from that source in 1971 amounted to 
165,000 short tons. The U.S.S.R. also mines 
nepheline syenite on a commercial scale, 
but reportedly the output is used only 
for production of metallurgical-grade alu- 
mina. 


Table 7.—U.S. imports for consumption 
of nepheline syenite 


from Canada, the world's foremost pro- Crude Ground 

ducer. Canada's 1972 shipments of nephe- Year Value Value 

line syenite (all from two operations at Short tons (thou- Short tons (thou- 

Blue Mountain, Ontario) were estimated fanda) ganda) 
11. 19700. 603 $2 395,289 $4,684 

at 560,000 short tons, valued at $7.07 mil 10030 PE 686 12 413,862 4.912 

lion. The average unit values reported for 1972 ` 8,027 48 456,406 5,681 
APLITE 


Aplite is a granitic rock with a high 
proportion of albite (soda feldspar) or 
plagioclase (lime-soda feldspar), either of 
which makes it potentially useful as a raw 
material for the manufacture of container 
glass. To become acceptable for that pur- 
pose, however, the mined material usually 
must first be processed to eliminate all but 
a trace of the iron-bearing minerals it con- 
tains. Aplite of glassmaking quality was 
produced in the United States in 1972 
from two open pit mines in central Vir- 
ginia. The Feldspar Corp. mined aplite ore 
near Montpelier, Hanover County, and re- 


moved iron from it by an electrostatic 
process. International Minerals & Chemical 


10 Svec, J. J. Industry Involvement Speeds Glass 
Recycling. Ceram. Ind. Mag., v. 96, No. 2, Feb- 
ruary 1971, pp. 22-24. . 

Hanot, William. 40 Years of Recycling. Am. 
Ceram. Soc. Bull, v. 51, No. 6, June 1972, pp. 
519-522. 

Pincus, Alexis G. Recycling High on Glass Ho- 
rizon. Glass Ind., v. 53, No. 6, June 1972, p. 10. 

Environmental Science & Technology. Building 
Bricks From the Waste Pile. V. 6, No. 6, June 
1972, pp. 502-503. 

Shutt, T. C., H. Campbell, and J. H. Abra- 
hams, Jr. New Building Materials Containing 
Waste Glass. Am. Ceram. Soc. Bull., v. 51, No. 
9, September 1972, pp. 670-671. 

Environmental Science & Technology. Glass Re- 
cycling Makes Strides. V. 6, No. 12, November 
1972, pp. 988-990. 


FELDSPAR 


Corp. operated a mine near Piney River, 
Nelson County, and subjected the crude 
aplite to a high-intensity treatment to sep- 
arate iron minerals. Aplite mine produc- 
tion in 1972 continued the upward trend 
of recent years and was 6% greater in ton- 
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nage than in 1971, although the reported 
total value was sharply lower. Specific an- 
nual data on aplite production, sales, and 
value have not been released for publica- 
tion since 1962. That year’s output was 
140,000 short tons, valued at $0.9 million. 
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Ferroalloys 


By Norman A. Matthews ! 


The overall structure of the domestic 
ferroalloy industry did not change basically 
during 1972. Management elected to close 
some older plants rather than invest heav- 
ily in the pollution control equipment nec- 
essary to meet the stringent emission re- 
quirements projected for 1976. The volume 
of business improved at yearend as the 
principal consumers of ferroalloys, the 
steel, cast iron, and aluminum industries, 
approached capacity operations. However 
ferroalloy imports increased to such a de- 
gree that total domestic shipments re- 
mained practically unchanged compared to 
those of 1971. Exports of ferroalloys con- 


tinued to decline with the total volume 
reduced 43,000 tons (49%), whereas value 
declined only $3 million as the export 
product mix changed considerably. Pub- 
lished prices were generally constant dur- 
ing the year but did not govern in many 
of the major commodities as domestic pro- 
ducers acted to counter prices of imported 
products. 

Detailed information concerning utiliza- 
tion of individual elements in various alloy 
products may be found in the chromium, 
manganese, silicon, molybdenum, nickel, 
tungsten, and vanadium chapters. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Government inventory of ferroalloys (stockpile grade), December 31, 1972 


(Thousand short tons) 
National CCC and 
Alloy (strategic) supple- Total 
stockpile mental 
stockpile 
Ferrochromium: 
Hit ⅛ y ⁰ 126 276 402 
Low-Carb ſſfhhhh 128 191 319 
Ferrochromium-silicon. «««4«4««««« „ 26 33 59 
Ferrocolumbium (contained columbium ............................. 0.7 enc 0.7 
Ferromanganese: 
igh-carbon. ß as Sree seat Gee set eed as 143 1,033 1,176 
Mediums 29 Se 29 
Ferrom ese-gilieon . d MEME 23 oe 23 
Ferromolybdenum (contained molybdenum'ùʒ/ʒ 4 E 4 
Ferrotungsten (contained tungstenn z I na 1 


Ferrovanadium (contained vanadium )) 
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Table 2.—Ferroalloys produced and shipped from furnaces in the United States 


1971 1972 
Production Shipments Production Shipments 
Alloy Alloy 
Gross element Gross Value Gross element Gross Value 
weight con- weight (thou- weight con- weight (thou- 
(short tained (short sands) (short tained (short sands) 
tons) (average tons) tons) (average tons) 
percent) percent) 
Ferromanganese |... 759,896 78.6 799,593 $184,594 800,723 78.3 726,592 $126,598 
Silicomanganese.... 164,682 66.0 144 , 062 28,064 158,234 65.3 146,483 28,440 
Ferrosilicon 2 687,166 64.2 678,869 155,850 841,386 59.8 784,399 182,100 
Silvery pig iron. 171,778 17.7 174,160 15 ,902 168,078 20.8 168,714 i 
Chromium alloys: 
Wan ed 169 , 525 65.0 162,718 39, 688 
igh- carbon y š I ; 
à Low-carbon 248,165 68.3 252,766 100,841 { ,008 69.1 81,048 38,581 
erro- 
chromium 98,223 42.4 90,986 25,974 
silicen 107,498 44.0 — 102,009 36,518 (15: 664 58.0 17,2983 7,081 
Other alloys ? 

Total... 355,658 61.0 854,775 137,859 852,305 62.0 852,040 111,274 
Ferrotitanium...... 8,368 28.2 8,094 8,261 8,650 25.7 4,133 , 566 
Ferrophosphorus... 101, 353 24. 0 89,252 4,527 130,355 23.9 118,454 5,739 
Ferrocolumbium 880 61.4 1.627 7,204 ; 63.5 2,491 11,656 
Other: 86,329 44.1 81,275 11,579 80,738 44.2 81,598 82,416 

Grand total. 2,881,055 62.6 2,826,207 558,340 2,526,624 61.8 2,879,794 567,589 


1 Includes briquets and fused-salt electrolytic. 
2 Includes silicon metal and inoculant type alloys. 


3 Includes chromium briquets, chromium metal, exothermic chromium additives, and other miscellaneous 


chromium alloys. 


* Includes ferroboron, and other complex boron additive alloys, ferronickel, ferromolybdenum, ferrotungsten, 
ferrovanadium, spiegeleisen, ferrozirconium, and other miscellaneous alloys. 


DOMESTIC PRODUCTION 


The number of ferroalloy producers de- 
clined from 29 to 25 at yearend 1972. 
Agrico Chemical Co. closed its phosphorus 
and ferrophosphorus facility at Pierce, Fla., 
in August, and Hanna Furnace Corp., Di- 
vision of National Steel Corp., Buffalo, 
N.Y., stopped producing silvery pig iron at 
yearend. The Ohio Ferro-Alloys Corp. 
plant at Tacoma, Wash., was closed late in 
the year and Foote Mineral Co. announced 
that it would close its plant at Steuben- 
ville, Ohio, in 1973. N L Industries, Inc. 
ceased production of specialty ferroalloys 
at its Niagara Falls, N.Y., plant at yearend 
as the facilities were converted to process- 
ing other commodities. 

Alabama Metallurgical Corp., which pro- 
duced ferrosilicon at Selma, Ala., merged 
with the Globe Metallurgical Division of 


Interlake Corp. and continued to operate 
as a part of the division. 

Although production of wrought steel 
and iron castings increased 11% in 1972 
compared with that of 1971, total domestic 
ferroalloy shipments did not change signif- 
icantly, principally because of the in- 
creased volume of imported ferroalloys 
that went into the domestic market. 

Union Carbide Corp’s. Ferroalloys Divi- 
sion is installing a $7.6 million computer- 
controlled 45 MW ferrosilicon furnace at 
Astabula, Ohio, for completion in 1975. 
Projected capacity is 75,000 tons per year 
of 50% ferrosilicon. Otherwise the domes- 
tic industry is investing, at a maximum 
rate consonant with earnings, in pollution 
control equipment to meet the emission re- 
quirements projected for 1976. 
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Table 3.—Producers of ferroalloys in the United States in 1972 


Producer Plant location Product 1 Type of furnace 
Agrico Chemical Co Ce CIE ees Reese Electric. 
F FeCr, FeCrSi, 
Airco Alloys & Carbide 5 B i 2 FeMn, FeSi, Do. 
Niagara Falls, NW SiMn. 
Alabama Metallurgical Corp Selma, Ala FeSi_-. . 1 Do. 
Bethlehem Steel Corp............. Johnstown, Pa......... FeMn............ Blast. 
Chromium Mining & Smelting Co Woodstock, Tenn ren e Electric. 
i, FeCrSi. 
Climax Molybdenum Co... Langeloth, Pa.......... FeMo............. Aluminothermic. 
Diamond Shamrock Cor Kingwood, W. Va...... FeMn...........- Electric. 
FMC Cord Pocatello, Idaho A EE Do. 
Cambridge, Ohio FeB, FeCb, FeTi, 
Graham, W. Va.......- eV, FeCr, 
Foote Mineral Coo Keokuk, Iowa FeCrSi, FeSi, Do. 
Vancoram, Ohio silvery iron, 
Wenatchee, Wash. ..... other.? 
Hanna Furnace Cord Buffalo, N. Silvery iron........ Blast. 
Hanna Nickel Smelting Co. ....... Riddle, Oreg........... FeNi............. Electric. 
Hooker Chemical Corp Columbia, Tenn....... CCC Do. 
Interlake Steel Cord Beverly, Ohio ue FeCrSi, FeSi, Do. 
iMn. 
Kawecki Chemical Co Easton, fra Fe cb Aluminothermic. 
Mobil Chemical Coo Nichols, Fla CH EE Electric. 
Molybdenum Corp. of America Washington, Pa........ FeMo, FeW, FeCb, Electric and 
Vis m eB. aluminothermic. 
Monsanto Chemical Co iS eda Sprites, Idaho. r s sa Electric. 
N L Industries, Ine Niagara Falls, N. Fe Ti, other 2 Do. 
New Jersey Zinc Coo Palmerton, Ea BR Q... I Do. 
Pinani. ho sae FeCr, FeSi, FeB, 
Ohio Ferro-Alloys Cord Powhatan. Ghee FeMn, SiMn, Do. 
Tacoma, Wash other. 
Reading Alloy s Robesonia, Pa......... FeCb, FeV........ Aluminothermic. 
Shieldalloy Cord Newfield, N.J.......... FeV, FeTi, FeB, Do. 
FeCb, NiCb, 
Cr Mo, other. 
Tarpon Springs, Fla 
Stauffer Chemical Co. ...........- Mt. Pleasant, Tenn FEET Electric. 
Silver Bow, Mont 
Tennessee Alloys Corp EE Do. 
Tennessee Valley Authority... .... Muscle Shoals, Ala Sn S266 Do. 
Tenn-Tex Alloy Chemical Corp. of. Houston, Tex.......... FeMn, SiMn....... Do. 
Houston. 
Ashtabula As FeB, FeCr, FeCrSi, 
Marietta, Ohio FeCb, FeSi, 
Union Carbide Cord ; Fe Mn, Fe Ti, Do. 
Niagara Falls, N.Y..... Fe W. FeV 
Portland, Oreg......... SiM , the š 
Sheffleld, Ala N 
U.S. Steel Cor 1 Pa........y FeMn............. Blast. 
Woodward Iron Co..............- F FeSi, Fe Mn, Si Mn. Electric. 


1 CrMo, Chromium molybdenum; Fe Mn, ferromanganese; Spln, spiegeleisen; Si Mn, silicomanganese; 
FeSi, ferrosilicon; Feb, ferrophosphorus; Fe Cr, ferrochromium; FeMo, ferromolybdenum; Fe Ni, ferronickel; 
FeTi, ferrotitanium; FeW, ferrotungsten; FeV, ferrovanadium; FeB, ferroboron; FeCb, ferrocolumbium; 


NiCb, nickel columbium; Si, silicon metal. 


? Includes Alsifer, Simanal, zirconium alloys, ferrosilicon boron, aluminum silicon alloys, and miscellaneous 


ferroalloys. 


CONSUMPTION AND USES 


Consumption of the ferroalloys during 
melting, refining, and finishing of heats of 
steel increased proportionately to steel pro- 
duction in 1972, showing an 11% increase 
compared with that of 1971. Overall 
growth of additive alloys consumption for 
all uses was 13%, with a marked increase 
in silicon usage in the production of steel 
and cast iron. 


Consumption of the ferroalloys as alloy- 
ing elements increased 31% in 1972 com- 
pared with that of 1971, representing prin- 
cipally growth in the use of chromium 
and nickel in the production of stainless 
and alloy steels. Ferronickel is listed in the 
consumption table (table 5) for the first 
time, since the use of this form of nickel 
has increased substantially. 
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The consumption data for alloying ele- 
ments listed in table 5 understates total 
consumption of several elements in most 
instances since it covers only the ferroalloy 
forms. Alloying elements such as nickel, 
molybdenum, tungsten, and vanadium may 
be added to metallic melts in any one of 
several forms. The practice varies as rela- 
tive economics change and_ technological 
progress permits greater latitude in the 
choice of form of the alloying addition. 

The following tabulation gives the pro- 
portion of the above alloying elements 
added in the ferroalloy state in relation to 
other product forms. It refers only to me- 
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tallic producis, neglecting chemicals and 
other end uses. 


Added as Added in 
Element ferroalloy ! other forms 
(% % 
Molybdenum........... 25 15 
Nickel. 19 81 
Tungsten 16 84 
Vanadium 92 8 


1 Modified as in notes to table 5. 


For a more complete analysis of the con- 
sumption patterns, the reader is referred 
to the respective commodity chapters. 


Table 4.—- Consumption by end use of ferroalloys as additives in the United States in 1972 
(Short tons of alloys) 


Alloys 
. (excludes 
Stain- Other Carbon Tool Cast Super- ally Other 
Alloy less alloy steels steels irons alloys steels uses! Total 
steels steels and 
super- 
alloys) 
Ferromanganese 2. 15,972 174,335 776,245 2,078 26, 701 558 18,477 3,176 1,017, 537 
Silicomanganese - - 8,871 34, 043 71,067 27 660 W 2,898 692 124, 
Silicon alloys 2. 28,219 67,259 162,164 2,692 548,869 814 71,357 66,260 942, 134 
Ferrotitanium 366 720 894 w 87 49 1,583 2,080 6,169 
Ferrophosphorous 5. . 81 1,586 12,009 w 8,892 = 807 1,892 18,717 
Ferroboron. ........ 4 846 pem es 9 Ea "s 868 
Total 52,963 278,289 1,022,379 4,792 577,718 1,361 94,117 77,559 2,109, 178 


W Withheld to avoid disclosing individual company confidential data; included in Other uses." 


1 Includes unspecified uses. 


* Includes spiegeleisen, manganese metal, and briquets. 

3 Includes silicon metal, silvery iron, and inoculant alloys. 
* Includes other forms such as scrap titanium metal. 

5 Includes other phosphorous materials. 


Table 5.—Consumption by end uses of ferroalloys as alloying elements in the 
United States in 1972 
(Short tons of contained elements) 


Allo 
(excludes 
Stain- Other Carbon Tool Cast Super- alloy Other 
Alloy less alloy steels steels irons alloys steels uses! Total 
steels steels and 
super- 
alloys) 
Ferrochromium 3... 164,818 47,017 2,618 8,206 6,122 8,775 3,986 2,856 289,398 
Ferromolybdenum —— 844 1,050 100 487 1,882 162 402 62 489 
Ferrotungste nt 58 55 Se 482 1 48 27 8 619 
Ferrovanadium 22 3,251 474 607 57 14 59 9 4,498 
Ferrocolumbium............ 810 757 866 w ae 249 15 24 1,721 
Ferrotantalum-columbium.. . W W W 8 Se WwW W 16 1 
Ferronickel...............- 16,788 5,004 i Ge 272 251 490 1 22,806 
Note! 182,885 57,184 3,558 4,782 7,884 9,499 4,979 2,971 278,542 


W Withheld to avoid disclosing individual company confidential data; included in “Other uses.” 
1 Includes unspecified uses. 

2 Includes other chromium ferroalloys and chromium metal. 

š Includes calcium molybdate but not molybdenum oxide. 

Includes melting base self-reducing tungsten. 

5 Includes other vanadium-carbon-iron ferroalloys. 
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STOCKS 


Producers' stocks increased substantially 
at yearend compared with those at the end 
of 1971, with 80% of the increase in man- 
ganese alloys. There were also modest in- 
creases in chromium and phosphorus alloy 
stocks and a sizable percentage increase in 
ferrovanadium producer stocks. 


Consumer stocks increased logically in 
relation to the volume of business for most 
commodities, showing a modest percentage 
increase for the large-volume commodities 
and a substantial percentage increase for 
ferronickel and ferromolybdenum. 


Table 6.—Stocks of ferroalloys held by producers and consumers 
in the United States, December 31, 1972 


(Short tons) 
Producer Consumer 
1971, 1972, 1971, 1972, 
gross gross gross gross 
weight weight weight weight 

Manganese ferroalloys V7 l 128,238 244,635 179, 198 194, 884 
Silicon alloys n 130,231 130,637 124,914 133,581 
Ferrochromiumn v «„ 79,991 86,302 24,897 271,422 
Frottee ecko -- 1,639 1,168 701 1,206 
Ferrophosphorus 53,911 59, 226 3,338 4,173 
Ferroboron. eee 630 41 55 47 
I ke stet eSEE eI EE 394,640 522,376 332, 598 361,318 

1971, 1972, 1971, 1972, 

contained contained contained contained 
element element element element 

Ferromolybdenum ``- _ 44 W W 588 793 
ß .... ... l... . se ce w w 2,589 8,990 
Ferrotungsten 7.____ ne oo teen uae e decode es w W 119 145 
Ferrovanadium- -.-.-------------------------------------- 1,187 1,743 544 628 
Ferrocolumbium „„ 849 488 879 407 
III ³ A uso s 1,586 2,231 4,169 5,958 


W Withheld to avoid disclosing individual company confidential data. 

1 Includes ferromanganese, siliconmanganese, spiegeleisen, and manganese metals. 
2 Includes ferrosilicon, silvery iron, silicon metal, and miscellaneous silicon alloys. 
3 Includes other chromium ferroalloys and chromium metal. 


4 Includes other titanium materials. 

5 Includes other phosphorus materials. 

* Includes calcium molybdate. 

7 Includes melting base self-reducing tungsten. 


PRICES 


Published ferroalloy prices on the major 
items remained essentially constant during 
the year 1972 but such prices did not 
apply in many cases as domestic producers 
adjusted prices to compete more effectively 
with imports. Published prices on the 
major chromium-containing alloys were 
withdrawn by major producers in October 
and not quoted throughout the remainder 
of the year. The prices quoted for man- 


ganese, silicon, molybdenum, tungsten, col- 
umbium, and titanium-containing alloys 
were not changed significantly as imports 
exerted increasing downward pressure on 
prices in a finite market. Prices quoted for 
some vanadium alloys were increased 2% 
and 5% in July 1972, and the price quoted 
for ferronickel was increased 7% in De- 
cember. 


FOREIGN TRADE 


The decrease in volume of U.S. exports 
continued as the number of competing 
countries with exportable surpluses in- 
creased. The most pronounced decreases 


were in ferrosilicon, ferrophosphorus, and 
ferrovanadium. There were substantial in- 
creases in the volume of ferromanganese 
and ferrochromium exports. The total dol- 
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lar value of exports declined from $23 mil- 


lion in 1971 to $20 million in 1972. 


In contrast, the volume of imports in- 
and most 


creased substantially overall 
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con, involving respective increases of 66%, 


44%, and 57%. The volume of ferronickel 


imports doubled as the total volume and 
value of imports in 1972 increased 56% 


markedly in the major commodities, ferro- and 66%, respectively, compared with 
chromium, ferromanganese, and ferrosili- those of 1971. 
Table 7.—U.S. exports of ferroalloys 
1970 1971 1972 
Alloys 
Short Value Short Value Short Value 
tons (thousands) tons (thousands) tons (thousands) 
Ferrocerium and alloy 39 $275 30 $164 101 $610 
Ferrochromium. ....................-. 28,378 8,259 9,164 3,620 12,861 4,842 
Ferromanganese. ..................... 21,741 4,856 4,526 1,205 6,842 1,512 
Ferromolybdenum...................- 1,007 3,088 677 1,978 454 1,163 
Ferrophosphorous.____... 33,106 1,199 35,111 1,419 1,179 111 
Ferrosilicon. .... 2... .. 2. LLL LL Ll... 44,694 11,887 25,506 5,603 7,861 2,196 
Ferrotungste nn "S E 60 411 11 8 
Ferrovanadium. ....................- 2,154 12,127 1,351 3,490 269 1,256 
Ferroalloys, n.e. eee 19,964 14, 486 10, 905 5,249 15, 557 8,495 
Total: chick oa A 151,084 55, 677 87,8830 23,139 44,641 19,770 
! Classification established Jan. 1, 1971. 
Table 8.—U.S. imports for consumption of ferroalloys and ferroalloy metals 
1971 1972 
Alloy Gross Content Value Gross Content Value 
weight (short (thou- weight (short (thou- 
(short tons) sands) (short tons) sands) 
tons) tons) 
Chromium metal..........................- 1,632 (1) $2,966 1,894 (1) $3,791 
Ferrocerium and other cerium alloys.......... 8 ( 82 14 (1) 94 
Ferrochromium— 
Containing 3% or more carbon 44,589 26,965 8,975 73,077 44,017 11,266 
Containing less than 3% carbon 40,598 26,973 14,822 68,194 46,249 23,322 
Ferromanganese— 
Containing less than 1% carbon---------- 3,773 3,128 1,199 3,192 2,703 1,195 
Containing over 1% and less than 4% 
, 80,200 24, 760 7,274 55,066 44,889 13, 125 
Containing 4% or more earbo n 208,805 161,372 23,919 290,281 227,125 35, 526 
Perronickel.. com emend rec E Rete uA 26,233 : 16,986 51,741 18,244 35,857 
Ferrosilicon: 
8% to 60% silicon 11,975 3,729 2,310 14,525 4,824 3,054 
60% to 80% silicon 12,418 r8,891 3,419 24,920 18,182 5,714 
80% to 90% silicon. 74 63 1 = 2 ER a 
Over 90% silicon Ge - 155 148 47 
Ferrosilicon-chromium. . .................... 772 (1) 207 8,427 (i) 1,846 
Ferrosilicon-manganese (manganese content)... 29,928 19,970 8,949 38,674 25,901 4,828 
Ferrotitanium and ferrosilicon titanium 87 (1) 154 91 (i) 76 
Ferrotungsten and ferrosilicon tungsten 19 15 98 508 407 2,169 
Ferrovanadium...........................- 69 55 360 454 334 2,007 
Ferrozireoniu mn 1,126 (4) 477 2,604 (1) 1,159 
Ferrophosphorous. .. 916 (1) 45 308 (1) 15 
Ferroalloys, nec mS 1,244 (i) 3,042 1,668 (1) 4,166 
Manganese metallllllnnnnnnnsnnns. 2,870 (i) 1,203 4,121 (1) 1,675 
Silicon metal (leas than 99.7% silicon) 198 195 84 8,523 3,467 1,346 
r ³ C ĩ 417, 534 XX 90,492 643, 437 XX 152, 878 
r Revised. XX Not applicable. 


1 Not recorded. 
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WORLD REVIEW 


Table 9 lists ferroalloy production in the 
world by country and furnace type for the 
years 1970 through 1972 from the most re- 
liable data sources. Production increased 
moderately overall in 1972 compared to 
that of 1971 and 1970 as steel production 
increased rapidly to near-capacity levels 
late in the year. There were exceptions, 
such as Japan, where excessive inventories 
had accumulated during the first half of 
1972. 

The stagnation that occurred recently in 
the steel industry of the free world started 
earlier in the United States and spread 
rapidly throughout the free world. Under- 
utilization of steel facilities implies an ex- 
cess of ferroalloy capacity in those coun- 
tries with established ferroalloy industries. 
Such conditions promote more interna- 
tional flow of those ferroalloy commodities 
in surplus with increasing exports to mar- 
kets commanding higher prices such as the 
United States. As a result increasingly 
higher quantities of ferroalloys were im- 
ported into the United States during the 
interval 1970-72. 

Belgium.—S.A. Application de la Chimie, 
de l'Electricité et des Métaux (SADACEM) 
completed installation of a 20 MVA en- 
closed ferroalloy furnace in 1972. This fur- 
nace, and a similar one installed in 1971, 
will be used principally to produce man- 
ganese alloys more efficiently and with 
proper control of emissions to the atmos- 
phere. 


Bolivia.—Empresa Nacional de Fundi- 
ciones (ENAF) engaged Skoda Export to 
conduct a feasibility study on a proposed 
ferroalloys plant near Lake Titicaca to 
produce 500 and 300 tons of ferrotungsten 
and ferrovanadium, respectively, per 
annum for the Andean Pact nations. 
Tungsten raw materials would be provided 
from tin operations in Bolivia whereas 
vanadium minerals would be imported. 


Brazil—Cia. de Ferro Ligas da Bahia, 
S.A. (the FERBASA group) has in- 
stalled capacity to increase ferrochromium 
production from 12, 000 tons in 1972 to an 
estimated 45,000 tons in 1973. Most of the 
additional output will be exported. Proven 
ore reserves do not justify further addi- 
tional expansion but intense exploration 
was proceeding in adjoining promising 
geological formations. 


Sibra Electro Siderürgia in Bahia has 
contracted with Nippon Kokan KK to con- 
struct a $2.5 million ferroalloy facility in 
Brazil involving a 23 MVA furnace for 
high carbon ferromanganese and a 21 
MVA furnace for silicon manganese. The 
anticipated output of 100,000 tons per year 
by 1975 is destined for export principally. 

South Africa, Republic of—The South 
African ferroalloys industry is engaged in 
major expansion programs aimed princi- 
pally at the export market. African Metals 
Corporation (AMCOR) through its man- 
ganese subsidiary Metalloys Ltd. at Kook- 
fontein, Transvaal, is installing two 42 
MVA furnaces, both of which are to be in 
operation by the end of 1973. Overall the 
goal of AMCOR is to increase exports of 
high- and medium-carbon ferromanganese, 
ferrosilicon and high-carbon ferrochrom- 
ium from 100,000 to 300,000 tons per year 
by 1974.2 

The Ferrometals Ltd. division of African 
Metals Corporation at Witbank has com- 
pleted a 35 MVA silicon furnace with an 
estimated capacity of 50,000 tons per year 
with the expectation that its production 
will be principally for export. A second 
furnace of 48 MVA devoted to high-carbon 
ferrochromium with an annual capacity of 
125,000 tons, of which 80% will be avail- 
able for export, is planned for completion 
in 1973. 


Because of the increased adoption of 
post-melting furnace treatments, higher 
percentages of the lower cost high-carbon 
ferrochromium types can be utilized in 
producing stainless alloys. Through benefi- 
cation the lower grade Transvaal ores can 
be smelted directly and compete for a 
major percentage of the ferrochromium 
business. 

African Oxygen (subsidiary of British 
Oxygen), Aluminum Company of Canada, 
and Foote Mineral Co. have formed Silicon 
Smelters Pty. Ltd. to construct a silicon 
metal electric furnace reduction plant of 
30,000-ton-per-year capacity at Pietersburg 
in the Transvaal. Most of the product will 
be marketed for the alloying of aluminum. 
Delta Manganese Pty. is constructing a $21 
million electrolytic manganese facility in 
the Transvaal with initial production in 


? Coal, Gold, and Base Minerals of Southern 
Africa, February 1972, pp. 19-23. 
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Table 9.—Ferroalloys: World production by country 1 and furnace type 


(Thousand short tons) 


Country 1970 1971 1972 p 
BLAST FURNACE 2 
Europe 
Te ENEE 3 = 5s 
Denmatk.--—...—..5:-2252 ³ð Ad k a T. dac 10 8 7 
BOL-LIII Lu i Luc S D CL E LCD ULL Ee 536 490 495 
Germany, mf. lcm ca eos eee ee EE cde r 475 873 347 
Hun ³ y EE 7 8 e8 
III.. ⁵ð⅛ ſyſſſ ⁰⁰k 24 20 34 
STT EE 151 158 e 150 
Led EE 8 10 
SS a Le LR 8 1,289 1,110 e 1,146 
United Kingdom. ._._....-.------------------.----------------- 183 170 168 
Africa: 
South Africa, Republic oil 51 72 e 81 
Asia: 
Korea, Republic of ͤ6bh2 «„ «„ 15 16 18 


North America: 


1171717 ³⁵¹¹Ü 1 ͥ ͥ ⁰˙ w-... y i Due su 210 213 251 
T ⁰³ſ ] ² ↄ y ³ A ³ ³ AA Ee 83 74 e 77 
United e k- ·— Sua Q ZY sae dcs 2,595 2,881 2,527 

South America: 
Argentina -zseton este se d Sas ee Steels 85 e 83 

II EEN r 104 138 150 
Ei TEE ER 13 14 e LA 

Europe: 
/i »ͤ—. k yd d A 8 6 6 6 
Bill ³ðV³ſ ⁵ eeu di nte IE 55 47 e 55 
Czechoslovakia 3„ 115 134 130 
FFII / ur 2 uum ð v 8 86 89 27 
BY EE EE 974 886 e 886 
Germany, . ]ĩðVq:.. K y aeu 297 258 240 
IIC» ] ͤm A ¾ͤmùũ r iii.!!! crease i me 11 11 ell 
ZI ege 193 192 188 
NF ²⁰ o˙¹q ² ⅛ A ³⅛ud LL ð-ͤ ĩ¾ m x ein eve s r 689 884 704 
Poland EE 131 147 e 160 
Rl... ð 8 1 
SPH» e aaea 8 123 144 193 
SU] ]ðůN / ͥ ͥͥͥ¶ͥͥ wk d v d au gas 257 260 e 267 
Switzerland ¹ð˙ EE e 10 25 e 28 
Yugosglavia___ ³· qʃqꝶãü;ů¶m! . zi ausa D EE 112 128 144 
Africa: 
i outh Africa, Republic oꝶf tt 389 420 e 460 
sia: 
Indig. ul ß e Ld udi Dn I E EE 286 235 222 
SIDEN r 1,836 2,088 1,921 
NL, EENEG 6 
Tüfk6V ³ðVW˙/ͥ⁰ 10 10 10 
Oceania: 
Australla ENEE 87 e 86 e 88 
PJ eee eet Oe sesso WWA AA r 10,666 10,687 10,759 


e Estimate. p Preliminary. r Revised. 

1 In addition to the countries listed, the People's Republic of China and North Korea are known to produce 
ferroalloys but output of these materials are included in estimates for pig iron in the iron and steel chapter, 
therefore they have been omitted here to avoid duplication. East Germany also is known to produce ferroalloys 
but it is not clear from source publications whether output has been included together with that of pig iron in 
the iron and steel chapter. Also, Colombia, Greece, Norway, Peru, Venezuela, and Southern Rhodesia may 
produce ferroalloys and output, if any, is also included with pig iron in the iron and steel chapter. 

? Blast furnace ferroalloy production by Australia, Canada, and United States included under electric furnace 
ou pui: that of Czechoslovakia is included under pig iron. 

3 Blast furnace ferromanganese and spiegeleisen only; other blast furnace ferroalloys are included with pig 
iron production in the iron and steel chapter. 

4 Revised to include blast furnace ferrosilicon previously reported with pig iron. 

Includes electric furnace ferroalloys if any are produced. 

* In addition to the countries listed, the United Kingdom and the U.S.S.R. are known to have produced 
electric furnace ferroalloys and Romania may have produced some electric furnace ferroalloys, but output is not 
reported and no basis for estimation is available. 

1 Year ended November 80 of year stated. 


1974 and capacity operation of 28,000 an- ment of a 4,000-ton-per-day mine and con- 
nual tons in 1975. Foote Mineral Co. will  centrator to exploit the Busveld Develop- 
be the exclusive sales agent in the United ment vanadium deposit near Uitvlugt in 
States and Mexico. the Transvaal. Production of 1,500 tons 

Transvaal Alloys has initiated develop- per year of vanadium pentoxide is planned 


FERROALLOYS 


at a plant site at Staffberg with initial 
shipments in 1974. 

Highveld Steel and Vanadium Corp. at 
Witbank is expanding steel and iron-smelt- 
ing capacity by 25% and thereby increas- 
ing its vanadium slag output proportion- 
ately. The additional slag production will 
be for export. 

Spain.—Hydro Nitro Española brought 
into production in May 1972 a 45 MW re- 
fined ferromanganese furnace at Huesca. A 
second furnace was started up by yearend. 
Annual export of 30,000 tons of ferroman- 
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ganese was projected until new steel capac- 
ity in Spain is brought onstream in 
1975-76. 

United Kingdom.—British Steel Corp. 
completed a $6 million modernization pro- 
gram on the No. 5 blast furnace at the 
South Teeside Works which, with the ad- 
joining No. 4 blast furnace, provides ca- 
pacity of 200,000 tons per year of ferro- 
manganese. The combined facility is 
capable of supplying the total high-carbon 
ferromanganese requirements projected for 
the United Kingdom steel industry in the 
foreseeable future. 


TECHNOLOGY 


The secondary refining or post-furnace 
treatment techniques involving oxygen-ar- 
gon or oxygen injection in separate closed 
vessels (A.O.D. or VOD. processes) have 
been adopted rapidly by many of the 


larger stainless steel melting shops in the 


United States, Japan, and Western Europe. 
The processes permit higher production 
rates from melting furnaces and greater 
percentage utilization of high-carbon ferro- 
chromium, effecting savings estimated con- 
servatively of $20 per ton. 

Foundries producing ductile iron are 
anxious to reduce smoke and fume from 
the ladle reactions associated with magne- 
sium additions. To meet this need, Inter- 
national Nickel Co., Inc., introduced two 
alloys, INCOMAG 3 and 4, with controlled 
density and 4% to 5% magnesium which 


reduce smoke appreciably, and Ferroalloys 
Division of Union Carbide Corp. intro- 
duced REMAG, a cerium-magnesium-45% 
silicon alloy which reduces smoke similarly. 

Calcium, in conjunction with aluminum 
and silicon, in the deoxidation of gear 
steels results in lower hardness inclusions 
than aluminum-silicon deoxidation. Com- 
plex calcium-aluminate inclusions form in- 
stead of the extremely hard alumina inclu- 
sions; the result is considerable 
improvement in cutting edge life of the 
tool steel cutters utilized in machining au- 
tomotive gears and pinions. Improvements 
in number of pieces produced per rougher 
tool grind have ranged from 60% to 100% 
in applications on subsequently heat- 
treated high-performance carbon and alloy 
steel parts. 
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Fluorspar and Cryolite 


By H. B. Wood? 


FLUORSPAR 


World supply of fluorspar improved 
greatly during 1972. At yearend U.S. con- 
sumers found no shortage of either acid- 
grade (acid-spar) or metallurgical-grade 
(met-spar) fluorspar. In fact, additional 
supplies were readily available from Mex- 
ico and the Republic of South Africa. 


Although prices in 1972 reached an all- 
time high, some new 1973 contracts showed 
lower prices. However, no significant re- 
duction in price is anticipated in the near 
future. Devaluation of the dollar and ad- 
justments in foreign exchange rates also 
tended to cause higher prices. 

During the last 3 to 4 years, accelerated 
exploration has been inspired by rising 
prices. As a result many new discoveries or 
mine expansions were made in Mexico, 
Thailand, the Republic of South Africa, 
and even in the United States. New fluor- 
spar deposits started to come into produc- 
tion by yearend. 

Overall consumption of fluorspar in the 
United States showed little change com- 
pared with 1971. In 1972 the United States 
consumed 1,352,000 short tons or about 
26% of the estimated world supply while 
only producing 250,000 tons or about 5% 
of the estimated world supply. In other 
words, only 18% of U.S. consumption was 
indigenously produced. Demand for fluor- 
spar in the steel, chemical, and aluminum 
industries continued strong. Combined, 
these industries consumed over 90% of the 
US. total. The rest was consumed by the 
ceramic, glass, cement, nuclear reactor, and 
oil industries. Notable growth in consump- 
tion is anticipated in the uranium industry 
to produce uranium tetrafluoride, and in 
the oil industry as a catalyst. Less acid- 


spar was used by aluminum companies ` 


which recycled more waste fluoride com- 
pounds. In addition, fluorine from fluosili- 
cic acid (Hasi Fe), a byproduct recovered 
during phosphoric acid manufacture, was 


processed to make cryolite and aluminum 
fluoride for use in primary aluminum pro- 
duction. In 1972 this new supply was 
equivalent to the amount of fluorine ob- 
tainable from about 55,000 tons of acid- 
spar. 

Legislation and Government Programs. 
—As of December 31, 1972, Government 
stockpiles included 921,826 tons of acid- 
spar, with 350,000 tons of acid-spar cred- 
ited as 438,000 tons of met-spar towards 
the met-spar objective. Government stock- 
piles also included 411,788 tons of met-spar. 
The percentage depletion allowance rates 
established in 1969 remained the same; 
domestic 22% and foreign 14%. 

The Office of Minerals Exploration, U.S. 
Geological Survey, in September 1972 exe- 
cuted a fluorspar exploration contract with 
Hicks Dome Account of New York City. 
Exploration started in 1972 on the Hicks 
Dome prospect in Hardin County, Ill. 

During 1972 no action was taken on 
Congressional Bills H.R. 11696, H.R. 11735, 
H.R. 11767, and H.R. 11976, which in 1971 
had been introduced into the U.S. Con- 
gress to suspend the current import duty 
on fluorspar until January 1, 1974. 


DOMESTIC PRODUCTION 


Total U.S. production of fluorspar de- 
creased 8% from 272,000 tons in 1971 to 
250,000 tons in 1972. A softening in the 
demand for acid-grade fluorspar during the 
second half of 1972 probably caused the 
closing down of Minerva Oil Co.’s old 
Crystal Mill at Cave-In-Rock, Ill, and the 
reduced production from the Calvert City 
Chemical Co.’s plant near Mexico, Ky. 

The Illinois fluorspar mining district, 
consisting of Hardin and Pope Counties in 
southern Illinois, continued as the princi- 
pal source of domestic fluorspar in 1972 


1 Geologist, Division of Nonmetallic Minerals. 
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and provided 53% of total U.S. shipments 
for the year. The lead and zinc byproducts 
of the Illinois fluorspar mines were also 
important to the operations. Other produc- 
ing States were Colorado, Montana, Ne- 
vada, Texas, Utah, Arizona, New Mexico, 
and Kentucky where byproducts were not 
significant. By producing at about the 
same rate as a year earlier, Colorado main- 
tained its position as the second largest 
fluorspar-producing State in the United 
States. 

In 1972, the mining industry operated at 
normal levels. The acid-spar market soft- 
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ened in the last quarter, but the met- 
spar-market remained strong. New mines 
opened in Illinois, Texas, and Arizona, but 
no shipments were reported from two 
mines in Arizona, three mines in Utah, or 
from one mine each in Nevada, Idaho, and 
Kentucky. In 1972, 12 companies operated 
24 mines in Arizona, Colorado, Illinois, 
Kentucky, Montana, New Mexico, Nevada, 
Texas, and Utah. Fluorspar ores were con- 
centrated in 15 heavy-media and/or flota- 
tion plants. Employment totaled approxi- 
mately 1,200 men. Fluorspar shipments 
were valued at over $17 million. 


Table 1.—Salient fluorspar statistics 


1968 1969 1970 1971 1972 
United States: 
Production: 
Crude: 
Mine production... short tons 749,219 533,030 627,212 815, 046 710, 668 
Material beneficiated _ _ do 765,581 520,084 698,232 758,169 111,411 
Material recovered. ..... do.... 237, 000 160, 000 252,128 241,250 245,047 
Finished (shipments)........ do- 252,411 182,567 269,221 272,071 250,847 
Malus thousands 511, 656 $8,411 $13,923 $17,263 $17,815 
Exports.. rt short tons 12,614 8,605 14,952 12,491 2,7 
Valle thousands $49 $213 $1,145 $52 $1 
Imports for consumption . short tons 1,050,107 1,149,546 1,092,318 1,072,405 1,181,588 
"Y CE thousands 28,699 2,81 2,758 $34,58 $47,851 
Consumption (reported) Mum short tons.. 1,243,414 1,356,624 1,372,404 1,344,742 1,852, 149 
Stocks Dec. 31: 
Domestic mines: 
Léi e do- 97, 522 82,177 51,471 165,610 111,565 
Finished. .............. do- 12,557 9,751 12, 370 28,259 15,294 
Consumer plants do 823,121 290,470 419,746 436 , 759 377 ,942 
World: Production. n do 4,006,971 4,285,010 4,620,469 5,243,644 5,150,291 
Table 2.—Shipments of finished fluorspar, by State 
1971 1972 
Value Value 
State Quantity Quantity — 
(short tons) Total Average (short tons) Total Average 
(thousands) per ton (thousands) per ton 
Illinois 138,051 $9 , 883 $71.59 182 ,405 $9,961 $75.23 
lah. l eee 8 ,9 341 31.15 2,977 84 28.22 
Other States 1. 123,078 7,039 57.19 114,965 7,270 63.24 
Total and average 272,071 17,263 63.45 250,347 17,815 69.16 


1 Includes Idaho, 1971; Arizona, Colorado, Kentucky, Montana, Nevada, New Mexico, and Texas, 1971-72. 


Table 3.—Shipments and mine stocks of finished fluorspar by grade, in the United States 


1971 


Shipments 


Quantity Value 
(short (thou- 
tons) sands) 


Grade 


106,263 
165,808 


212,071 


$7,604 
9,669 


17,263 


1972 
Shipments 
Stocks ! Stocks ! 
Value (short Quantity Value Value (short 
per ton tons) (Short (thou- per ton tons) 
tons) sands) 
$71.56 3,907 133,348 $8,448 363.32 9,867 
58.25 24,852 116,999 8,872 75.83 5,427 
63.45 28,259 250,347 17,315 69.16 15,294 


1 Mine stocks as of Dec. 31. 
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Table 4.—Fluorspar shipped from mines in the United States, by grade and use 


1971 1972 
Quantity Value Quantity Value 
Grade and use Ee Ee Geer ee. es 
Short VA Total Average Short % Total Average 
tons of total (thou- per ton tons of total (thou- per ton 
sands) sands) 
Ground and flotation 
concentrates: . 
Hydrofluoric acid - 106, 263 52.4 $7,604 $71.56 111,786 56.7 38,885 375.01 
000 a wees 20,712 10.2 1,540 74.35 22,375 11.4 1,751 78.26 
Ceramic and enamel...... 14,106 7.0 561 39.77 10,625 5.4 491 46.21 
Nonferrous. ............. KE T 108 77.27 715 .4 57 79.72 
Ferrous 56,733 27.9 3,221 656.77 49,619 25.2 3,688 78.32 
Miscellaneous 18,561 1.8 1246 69.08 1,877 .9 151 80. 45 
Total and average 202,708 100.0 213,277 65.50 196,997 100.0 14,478 78.47 
Fluxing gravel and foundry 
lumps: 
Ferroug. . .. . 67,480 97.3 3,842 656.94 52,672 98.7 2,793 53.03 
Miscellaneous 1, 883 2.7 143 75.94 678 1.3 49 72.27 
Total and average 69,368 100.0 23,986 57.47 53,350 100.0 2,842 53.27 


1 Includes exports. 


? Data may not add to totals shown because of independent rounding. 


In Alaska, Lost River Mining Co. Ltd. 
continued feasibility studies and some met- 
allurgical research. However, there were 
no indications that mine and surface oper- 
ations had gotten underway. 

In Arizona, Tonto Mining and Milling 
Co., Inc. with operations northeast of 
Phoenix, continued working three small 
mines and a flotation plant, which has a 
reported annual capacity of 30,000 tons of 
acid-spar. The acid-spar product was 
shipped to Allied Chemical Co.’s HF plant 
at Pittsburgh, Calif. 

In Colorado, the Ozark-Mahoning Co. in 
the Northgate district, and the Allied 
Chemical Co. at Jamestown, continued to 
be the principal producers of fluorspar ore. 

In Idaho, N.L. Industries Inc. staked 
mill-site claims and performed exploratory 
drilling and drifting to develop the Bay- 
horse fluorspar prospect located southwest 
of Challis. A major effort was expended in 
mapping the area and gathering informa- 
tion for an environmental impact study. 
Seaforth Minerals and Ore Co. carried out 
more extensive drilling to learn if there 
was enough minable ore to justify building 
a froth flotation plant near its Meyers 
Cove fluorspar deposit. Ozark-Mahoning 
performed exploration drilling on its Chal- 
spar group of unpatented claims on Gar- 
den Creek west of Challis. 

In Illinois, Ozark-Mahoning and Mi- 
nerva Oil Co. were operating at near full 
capacity. Ozark-Mahoning started its 


Knight mine shaft, produced regularly 
from the NEL Davis Nos. 4 and 7 shafts 
and from the North Green and Bonnet 
mines, and operated the Rosiclare mill 
around the clock. At the Minerva No. 1 
flotation plant near Cave-in-Rock, Minerva 
Oil Co. processed ore from mines in Illi- 
nois and Kentucky. In October Minerva 
closed down the froth flotation circuit at 
its Crystal Mill in Illinois, and thereafter 
intermittently operated only the heavy-me- 
dia circuit. 

In Kentucky, Cerro Corp. as the opera- 
tor for the joint venture of Cerro and 
three associates started sinking a shaft on 
the Babb-Barnes tract near Mexico. It is 
reported that this shaft and the related flo- 
tation plant will be completed near the 
close of 1973. Calvert City Chemical Co. op- 
erated a modernized flotation plant in Mex- 
ico, on ores from the Shouse and Babb- 
Guill mines. 

In Montana, Roberts Mining Co. 
continued to ship from stockpiles of gravel 
met-spar at Darby. Management reported 
that production has not been resumed at 
the open pit mine because of Montana’s 
environmental regulations. 

In New Mexico, Midwest Oil Co. and 
Perry-Knox and Kaufman Inc. obtained 
leases on the Turtle Dove claims within 
the E. T. Chavez Ranch near Truth-or- 
Consequences. An extensive exploration 
program was started late in 1972. The 
mine and small flotation plant of Win In- 
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dustries, west of Truth-or-Consequences, 
went on-stream the first part of 1972. 
However, soon after opening a flash flood 
washed out the road and part of the stock- 
piled fluorspar; operations were never re- 
sumed during 1972. 

In Oregon during the fall of 1972, Alu- 
minum Company of America (Alcoa) 
acknowledged that a large number of 
claims had been staked on a fluorspar 
prospect in the Crooked River area 5 miles 
west of Rome, Oreg. This prospect was de- 
scribed in a U.S. Geological Survey 
publication.? Fluorspar assays up to 20% 
CaF> were reported, but the average is 
about 8% CaF>. A resource of 12 million 
tons was estimated in the report. Alcoa 
personnel do not consider this occurrence 
to represent an economically viable de- 
posit, because of metallurgical and process- 
ing problems, but more exploration and 
research will be done. To date, no known 
laboratory tests have been successful in ex- 
tracting the micron-size fluorspar grains 
from the matrix of zeolites and silicates 
disseminated in fine-grained zeolite tuffa- 
ceous siltstone. 

In Tennessee, Amoco Minerals Co. com- 
pleted drilling 26 holes in 1972 on a fluor- 
spar prospect in the Sweetwater barite 
district. A breccia zone containing a re- 
ported 10 million tons of 15% CaF2 was 
drilled out. No additional activity has 
been reported at this paramarginal deposit, 
ever since Amoco completed its exploration 
program. 

In Texas, D. & F. Minerals Co. mined 
fluorspar from the La Mina Paisano mine 
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in the Christmas Mountains, and shipped 
met-spar to Delhi Foundry Sand Co’s buy- 
ing station at Marathon for transhipment 
to Kaiser Steel Co.’s steel smelter at Fon- 
tana, Calif. 

In Utah, only the Wilden Fluorspar Co. 
shipped some met-spar. Three previously 
active mines owned by other companies 
did not produce. 

The manufacture of fluorspar briquets 
or pellets continued at the six known 
plants in the United States. Fluorspar con- 
centrates of near acid-spar grade were used 
by Ozark-Mahoning, Cometco Corp., and 
Mercier Corp. to make briquets of varia- 
ble CaF. content. The plants at Browns- 
ville, Tex., reportedly used flotation con- 
centrates and high-grade fines from 
met-spar washing plants. 


CONSUMPTION AND USES 


Fluorspar containing different percent- 
ages of CaF> is essential to the steel, glass, 
ceramic, and cement industries. Fluorine, 
as hydrofluoric acid (HF), is essential to 
the chemical, aluminum, oil, and nuclear 
reactor industries. The consumption trends 
of fluorspar depend directly on the growth 
of the previously mentioned industries. 
Within the United States, the steel indus- 
try consumed about 43% of the total fluor- 
spar, the chemical industry about 36%, the 
aluminum industry about 14%, and other 
industries about 7%. 


2 Sheppard, R. A. and A. J. Gude. Authigenic 


Fluorite in Pliocene Lacustrene Rocks Near 
Rome, Malheur County, Oreg. U.S. Geol. Survey, 
Prof. Paper 650-D, 1970, pp. D69-D74. 


Table 5.—U.S. consumption of fluorspar by end use and by grade in 1972 


(Short tons) 
m anny more Containing not 
End use or product than 97% more than 97% Total 

calcium fluoride calcium fluoride 
Hydrofluoric acid_.....-.-.---------------------------- 717,785 1) 717,785 
Glass and fiberglas__.._....-.-------------------------- ,926 13,824 19,750 
Ell ³ꝛ¹¹iꝛꝛ² ͥͥ ⁰˙ ⁰qͤA ĩ y 8 456 2,012 468 
Welding rod coatingsgs zzz 680 (2 680 
Primary aluminumnmnmnunnn l... ....... 1... - 978 RI 978 
Primary magnesium. -............... l.l . .... 1... .....-- 1,000 em 1,000 
Other nonferrous metals ------------------------------ 553 488 991 
Iron and steel castings. _.------------------------.------ 407 28,975 24,882 
Open-hearth furnace - 68,217 68,217 
Basic oxygen furnace kk es 887,162 887,162 
Electric furnacfe nns 2,811 105, 565 108, 876 
Other uses or products 3333... d 42 19, 940 20,860 
ü ³ÜW»5—0i dy ed Om MS 731,016 621, 133 1,852,149 
Stocks: Dec. 31_____ y eos eee es 95,251 282,691 877,942 


1 Small tonnages included under fluorspar containing more than 97% calcium fluoride. 


? Included with “Other uses or products." 


3 Includes fluorspar used to make ferroalloys and other furnace products. 
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Table 6.—Fluorspar (domestic and foreign) consumed in the United States by State 
(Short tons) 
State 1972 
Alabama, Kentucky, Tennesse 79,876 
Arizona, Colorado, Uta 24,851 
rkansas, as, Louisiana, Missouri 228,590 
Callormid.:..-.2 2 AAAꝙAddddddddſſͥͥũͥ ³ ddddddddddſé⅛di ß usu Bee els 37,599 
Connecticut, Massachusetts, New York, Rhode Islanß gaga 88,278 
Illinois EE ⁰y yy P A enn sabo 67 ,428 
Indiana- EE x 75,431 
Iowa, Minnesota, Nebraska, Wisconsnuumůuummuüůü pmmNUüP uu „„ 30, 020 
/ cule olds ces md k- yd EE 60,112 
New EE 66,089 
KEE Apt Syst Ns E Ee PPS 160,497 
Oregon, Washington_____ ewe ose Sue dere dene , 087 
PennsByivühla EEN 161 , 887 
ORNS EE EE 246 , 782 
West Vi GE 53,747 
Other States )%.õõ ⁰ ee ein eta ae aC eM 8 25,480 
Total EE 1,852,149 


! Includes Florida, Georgia, Maryland, North Carolina, Virginia, Delaware, Mississippi, and Oklahoma 


Fluorspar consumption by the steel in- 
dustry is basically affected by business fluc- 
tuations and changes in fluorspar require- 
ments per ton of steel. World steel 
production rose approximately 8% from 
1971 to 1972, and U.S. production rose ap- 
proximately 10%. Consumption of fluor- 
spar as a steel flux increased about 2.7%, 
whereas consumption of other fluxes, ex- 
clusive of limestone and fluorspar mixes, 
increased about 37%. However, the use of 
substitute fluxes has not been widely ac- 
cepted by steel producers. Consumption of 
fluorspar per ton of steel dropped from 
about 9 pounds in 1971 to about 8 pounds 
in 1972. This reduced consumption per ton 
was probably caused to some extent by use 
of substitutes, but mostly to more efficient 
use of fluorspar. 

Quality met-spar is needed when smelt- 
ing high-carbon steel. Other fluxes such as 
red mud, manganese slag, olivinite, ilmen- 
ite, lime-iron oxide mixes, and colemanite 
have been tested in combination with 
met-spar or as a complete substitute for 
use in fluxing a select group of low-carbon 
steels. Generally, these substitute fluxes 
were slower reacting, required more 
pounds per ton of steel, were not as effec- 
tive purifiers, and were not available in 
sufficient quantity or at reasonable prices. 

Although long-term demand for steel in 
the United States is anticipated to grow at 
a rate of 2.5% annually, steel production 
in 1973 may reach 145 million tons, a 9% 
increase over that of 1972. For 1972, the 
American Iron and Steel Institute (AISI) 
reported that about 531,000 tons of fluor- 


spar was used; this compares with 588,000 
tons shown in table 5, which is the figure 
compiled from Federal Bureau of Mines 
canvasses. If the 1973 steel production esti- 
mate of 145 million tons is achieved and 
the U.S. consumption of fluorspar contin- 
ues at the rate of 8 pounds per ton, con- 
sumption will be about the same as in 
1972. 

The fluorspar consumption rate by U.S. 
Steel’s “Q-BOP” (basic oxygen furnace) 
process has not been reported publicly, 
and cannot be accurately determined until 
a new plant is brought into production. In 
the “Q-BOP” operation, finely-ground 
fluorspar, along with powdered lime, is 
blown in from the bottom, and scrubbing 
devices are installed to recover any dis- 
charge gases and particulates. Reportedly, 
the “Q-BOP” smelter is designed to re- 
place open-hearth furnaces as they are 
phased out. 

Most of the acid-grade fluorspar contain- 
ing more than 97% CaF is used to make 
HF or hydrogen fluoride (table 5). HF 
has many uses. In the chemical industry 
many inorganic and organic compounds 
are made from HF, such as aluminum 
fluoride, cryolite, sodium fluosilicate, potas- 
sium fluosilicate, sodium fluoride, ammo- 
nium fluoride, and a long list of fluorocar- 
bons. It is also commonly used in glass 
etching, stainless steel pickling, petroleum 
alkylation, in making uranium tetrafluor- 
ide, and in water fluoridation. Inorganic 
fluorides are used mostly as electrolyte 
fluxes in the production of aluminum. 
Fluorocarbons are used commonly as refrig- 
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erants, aerosol propellants, plastics, and 
foam applicators. 

World production of HF is increasing. 
West European countries have the largest 
number of HF plants in operation in the 
free world. In addition, there are two 
working plants in Canada; three in Mex- 
ico, with another being built at Matamo- 
ros, Tamaulipas, Mexico; two in Japan, 
with another being built; and one in Aus- 
tralia (still in process of being built) . 

U.S. consumption of HF has been esti- 
mated by W. R. Jones of E. I. du Pont de 
Nemours & Co. Inc. at 365,000 tons in 1972 
and 500,000 tons by 1977. In explaining 
U.S. demand, Mr. Jones stated, “The fluo- 
rocarbon and aluminum industries con- 
sumed 80% of the HF now produced in 
the U.S. and major HF growth will con- 
tinue in those industries. Use in petroleum 
alkylation and uranium processing will 
grow the fastest in the remainder of the 
70’s, but still represent less than 10% of 
the total HF consumption for the foresee- 
able future. Overall a 6.5% growth rate is 
projected for HF over the next 5 years.” 8 


Consumption of HF (70% aqueous) in 1972 


Quantity % of 

End use (short tons) total 
Fiuoroearbong s 145,000 40 
Aluminum 145, 000 40 
Petroleum alkyl ation 15, 000 4 
Uranium -------------- 7,500 2 
Stainless steel pickling......... 12,500 3 
Fluoride salts. `. 12,500 8 
Miscellaneous. ..............- 27,500 8 
Total. 2 AAA 865,000 100 

Oversupply of fluorocarbons was ex- 


pected to persist until 1976 owing to over- 
capacity construction of  fluorocarbon 
plants, and to substitution of cheaper hy- 
drocarbon propellants. According to H. 
Lee Noble of Allied Chemical Corp., 1972 
U.S. fluorocarbon demand was about 
420,000 tons and capacity was 610,000 tons; 
incremental expansions by 1976 will raise 
U.S. capacity to 675,000 tons, while antici- 
pated demand will only increase to about 
580,000 tons. Sales of fluorocarbons for 
propellants was anticipated to grow 6% to 
7% per year through 1978, and to repre- 
sent 48% of the fluorocarbon market. 

Noble estimated that from 1972 to 1978, 
the refrigeration and air-conditioning mar- 
ket was expected to continue its growth of 
7% to 8% per year and to comprise 30% 


MINERALS YEARBOOK, 1972 


of the fluorocarbon market, up from the 
former 28%. 

E. I. du Pont reportedly plans to build 
the world's largest fluorocarbon facility at 
Corpus Christi, Tex., with an initial an- 
nual capacity of 250,000 tons of fluorine 
chemical intermediates,5 such as Freon and 
other fluorocarbons used for refrigeration, 
air conditioning, aerosol propellants, sol- 
vents, dry cleaning, fire extinguishers, and 
food processing. No estimate was given as 
to the tonnage of acid-spar or HF that 
would be required to make the 250,000 
tons of fluorocarbons. The construction of 
this plant and the expansion of others ver- 
ify the accelerated growth in fluorspar 
consumption as predicted by Noble and 
Jones.6 

Consumption of acid-spar by the alumi- 
num industry can no longer be directly re- 
lated to growth in the industry because of 
many recent operating changes. U.S. alumi- 
num ingot production for 1972 increased 
5% over the 1971 production, whereas 
world output gained only 4%.7 Acid-spar 
consumption in electrolytic potlines did 
not match this growth rate in 1972, nor is 
it expected to for 1973. With the advent 
of emission controls by Federal and State 
environmental protection agencies, and the 
high 1972 prices for acid-spar, aluminum 
companies successfully started salvaging 
emitted fluorine-bearing particulates and 
gasses. The emission control efficiency 
ranged from zero at plants without con- 
trols to about 94% at plants with control 
systems. The average was about 73%. 
About half (46%) of the fluorine emitted 
was in the gaseous state, and the remain- 
der in the solid state. In those plants hav- 
ing efficient emission control, the compa- 
nies salvaged and recycled the fluorine- 
bearing particulates by feeding them 
directly into the reduction cell. By 1972, 
the recycled, salvaged fluoride compounds 
from the potlinings and from the emit- 
ted particulates were estimated to have 


3 Chemical Marketing Reporter. HF Consump- 
tion at 500,000 Tons Foreseen in 1977. V. 201, 
No. 19, May 8, 1972, p. 3. 

4Chemical Marketing Reporter. Fluorocarbon 
Makers Can Expect Over-Supply to Persist Until 
1976. V. 201, No. 20, May 15, 1972, p. 7 

s Chemical Marketing Reporter. Fluorocarbon 
Facility to be World's Largest. V. 201, No. 18, 
Mar. 27, 1972, pp. 5 and 26. 

* Work cited in footnotes 3 and 4. 

7 American Metal Market. Primary Aluminum 
Demand Rising: Irving Lipkowitz of Reynolds 
Metals Co., Dec. 15, 1972, p. 17. 
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reduced by about 11% the consumption of 
primary fluorine from 140 pounds of CaF; 
to 125 pounds. 

In the absence of any fixed consumption 
rate, it was estimated that 125 pounds of 
acid-spar was required per ton of alumi- 
num produced. Except for a small percent- 
age of acid-spar that is added to the 
electrolytic potline as a flux, the major 
tonnage of fluorine salt fluxes, NagAlFg 
and AIFs, were made from HF. In 1972, 
4,112,000 tons of aluminum were produced 
in the United States; and theoretically, 
about 257,000 tons of acid-spar were used. 
However, in 1972 about 39,000 tons of 
H2SiFg, a byproduct of the phosphate fer- 
tilizer industry, was used to make NagAIFg 
and Alba This new substitute source thus 
reduced by 55,000 tons the primary de- 
mand of acid-spar from 257,000 tons to 
about 202,000 tons or 15% of U.S. con- 
sumption. 

Fluorine as HF is used in the nuclear 
reactor industry to produce stable uranium 
tetrafluoride (UF4) by reacting UO% with 
anhydrous HF. Subsequently, when needed, 
fluorine gas is added to the UF, to make 
unstable uranium hexafluoride (UF) be- 
fore feeding into the diffusion plant for 
separation of U-235 and U-238. The spent 
UFg (minus U-235) is stored in pressurized 
metal tanks. 

Theoretically, there is almost an equal 
amount of fluorine in 1 ton of 97% CaFs 
as there is in 1 ton of UF, but in process- 
ing through the stages from CaF, to HF 
and to UF, or UFg some fluorine is lost. It 
is reported that about 1.5 to 1.66 tons of 
acid-spar were required to produce 1.0 ton 
of UFa. The 1972 fluorine requirement for 
domestic nuclear power reactors, as re- 
ported by the U.S. Atomic Energy Com- 
mission (AEC) was estimated at 3,000 tons 
of fluorine, which is equivalent to at least 
6,000 tons of acid-spar. The demand is 
conservatively anticipated to increase 2 
times in the next 5 years and accelerate 
thereafter. Of the UFg fed to the gaseous 
diffusion plant about 15% was withdrawn 
in the enriched uranium product. The re- 
mainder was left in the waste stream and 
probably stored as UFS. There is no known 
commercial recovery of fluorine from UFg, 
but the AEC has recovered some for its 
own use. 

If all the UFg in the waste stream could 
be converted to UF4 and then salvaged as 
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anhydrous HF for reuse, about 20% to 
2595 less primary fluorine would be re- 
quired. No information was available on 
the amount of UFg being produced at two 
known commercial plants or that is in 
stocks of fluorine products held by these 
companies. No information is available on 
the UF, or UF stocks held by the AEC. 
The estimated amount of CaFz used to 
make HF and then distributed to making 
UFg and UF, ranges from 2% to 4% of the 
total CaF». used to make HF. 


The consumption of fluorine as a liquid 
fuel in the space program has been men- 
tioned in the literature. In 1971 and 1972 
all testing for use of fluorine in rockets 
was performed in a closed circuit permit- 
ting reuse of the fluorine. The use of fluor- 
ine in space booster rockets or burns for 
handling the shuttle platform is being con- 
sidered, but if it is used, the consumption 
would be minor. : 


STOCKS 


Producers stocks of finished fluorspar 
were reduced 4695 and consumers stocks 
were reduced 13%, which is another indi- 
cation that neither the producers nor con- 
sumers were worried about inadequate 
supplies. More than necessary stockpiles of 
fluorspar were reported to exist in Mexico, 
Thailand, Spain, and the Republic of 
South Africa. 


PRICES 


Prices of standard finished fluorspar ma- 
terial did not increase significantly from 
1971 to 1972. According to the U.S. Bureau 
of Mines canvass and to verbal informa- 
tion, the spread between the quoted low 
and high prices was greater in 1972, rang- 
ing from $55 to $87.50 per ton for a acid- 
spar, from $42 to $57 for gravel spar, and 
from $65 to $95 for fluorspar pellets of 
variable CaF> content. Some spot purchases 
for quality acid-spar were about $66.50 per 
ton delivered to the consumer. 


Fluorspar prices in foreign countries var- 
ied greatly. In Europe they were generally 
higher, 18% to 34%, due primarily to the 
decrease in value of the U.S. dollar on the 
European exchange market. As shown in 
table 9 the value of acid-grade fluorspar 
Lob, foreign port ranged from $55 to $87 
per ton in Italy, and from $62 to $69 in 
Spain. In Mexico, where U.S. prices are 
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established, acid-spar values increased 22% 
and averaged about $42 per ton f.o.b. for- 
eign port, and met-spar values increased 
about 35% and averaged about $28 per ton. 

Met-spar prices in Thailand, the second 
largest producer in the world, dropped in 
the last quarter of 1972 and were quoted 
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at yearend at $35 to +$38 per ton f.o.b. 
Bangkok. 

Because over 53% (table 5) of U.S. con- 
sumption of fluorspar is used to make HF, 
the trend of the HF market is important. 
In 1972 the price of 70% aqueous HF 
ranged from, $400 to $560 per ton. 


Table 7.—U.S. prices of fluorspar 


1971 19721 
Domestic f.o.b. Illinois-Kentuc 
Metallurgical-grade, 721 % effective Eecher NA NA 
Pellets, 70% effective Caf $68.50 $68.50 
Acid-grade concentrates, dry basis, 97% CaF:: 
TEE 70.50-85.00 78.50-87.00 
Less Pan C. J.; K0⸗“ẽ . 78.50-85.00 78.50-87.00 
Hugs exitü oe ce ſßſ ⁰dd y REEL Sa 6.00 6.00 
Pellets, 90% WEE Eeer ĩ 8 76.50 76.50 
Ceramic-grade, 95% to 96% Cals.) e tec y EENG 76.50-80.00 76.50-82.00 
European: f.o.b. e 
Acid-grade, duty paid, dry basis E As iad cane ep ei 72.50-73.50 81. 00-82. 00 
Mexican: 
Meti ical-grade, 100 f effective Ca F:: 
Border, all rail, f.o.b. ear. 2 2?:eP 48.83-50.33 48.50 
Tampico, Mex., 1.0 o.b. vessel. u 8 47.33-49.33 50.00 


Acid-grade, more than 97% effective Ca Fs: 


Eagle Pass, Tex., bulk... ................- 


NA Not available. 


=< ——2— — — ep e vs 


62.67 62.00-67.00 


1 Prices reported in the Engineering and Mining Journal do not reflect the soft market for flourspar that 


developed during the last quarter of 1972. 


Source: December issues of Engineering and Mining Journal, 1971 and 1972. 


FOREIGN TRADE 


Exports continued to be of minor im- 
portance in 1972; about 2,300 tons out of a 
total of 2,700 tons were shipped to Can- 
ada. On the other hand, imports of fluor- 


spar were nearly 711,000 tons, an increase of 
23% over the 1971 level. As in 1971, 
two-thirds of the fluorspar imports came 
from Mexico and the rest mainly from 
Spain and Italy. 


Table 8.—U.S. exports of fluorspar 


1970 1971 1972 
Country 
Quantity Value Quantity Value Quantity Value 
(short tons) (short tons) (short tons) 
Argentina. (1) $1,265 2 $5,210 95 $8,420 
PU ⁵²(A a E Ge ae Be 2 7,591 
Si. Uer educ 2,610 137,533 12,088 484, 890 2,824 125,447 
il ³ ⁰ 88 1,470 ES EN 601 
Colombia :— o2 . teed 17 1,650 40 4,848 24 8,184 
FI. ee date 16 1,815 1 1,074 4 720 
Germany, West. tte 279 18 ,046 220 15,620 138 15,898 
Ill!!! e wee Gea ci deus 55 7,426 Sa ne ze 
Japan.-.-------------------------- 11,720 960,896 E M 18 660 
Mao EE 25 764 BS S 18 2,124 
MD 8 88 2,812 ss cia E» e 
South Africa, Republic of ml o ae == 75 7,658 
Switzerland 28 2,410 39 1,419 E zs 
United Kingdom 50 1,792 68 2,274 5 10,989 
Venezuela... 29 883 13 1,700 19 8,206 
(TATA TE e te 72 7,003 dde we 
Other; Lu mus A ae 8 11,599 8 1,456 15 2,122 
Total ¿2 cat tu ew Susu uum 14,952 1,144,861 12,491 525,489 2,764 183 ,620 
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Table 9.—U.S. imports for consumption of fluorspar, by country and customs district 


1971 
Country and customs district Quantity 


(short 
tons) 


Value 
(thou- 
sands) 


1972 


Quantity Value 


(short (thou- 
tons) sands) 


CONTAINING MORE THAN 97% CALCIUM FLUORIDE 


Canada: 
E EE 74 $8 x Lc 
Olen bu eek ce pU EC e EAS 24 1 ES de 
Zeta rs S 98 4 TN m 
France: New Orleans ee 4,489 267 
Germany, West: Philadelphia. ............................- 5,341 288 5,202 $295 
Italy: 
Cleveland: u —————— MM š oe 10,127 888 
PH (AAA ĩ 8 4.989 200 7, 726 429 
Galveston ocaeca suce kr eeusaee Le 27 , 223 1,441 42,176 2,458 
Me...... eS EON eda 83,518 1,848 14,212 782 
Philadelphia... . 5,164 207 zm "n 
M. ⁵ðV2 mk P 70,894 8,691 74,241 4,552 
Mexico 
II ³˙³AiA alay eet Le a eae 69 , 026 1,727 63 ,925 1,685 
E e WEE 80 58 
Ee PP oe ook Se Ee 820,606 11,281 321,542 13,283 
New Orleans_________. meÉe 13,936 645 42,788 i 
hr cir. aD sede es oscars ete 8 25,172 900 23, 423 
Philadelphia EE 8,801 116 18,284 1,142 
CDM LT MEER 59 8 234 
San Fei 263 9 Géi t 
EE 433,614 14,661 470,904 19,486 
Mozambique: New Orleans. ..............................- = ,256 247 
South Africa, Republic of 
HII -b EIE rus ee Si 1,069 41 
EE EE 6,501 246 5,082 199 
Phi Eer Sarees 2,816 100 8,818 805 
Total; p Sa sh ase a cha eM nsu ee as eC 9,317 346 14,419 545 
Spain: 
Cleveland: L uu. u Tu kk ⁰ see Sas 24,800 1,384 25,701 1,770 
Detroit. s e EE 18 ,304 782 31,483 1,950 
Sal ð—Ay ;Vr P — 8 EM 2 8,878 282 
New Orleans: ce AA kms 8 4,536 196 4,495 279 
Philadelphia__ . . eceudencees 68,918 8,448 69,898 4,702 
///, ema Oe e iae 116,558 5,760 184,840 8,938 
8 Cleveland: ³˙“mdAAA1¹wr %-h?Wg:?Ʒmtr . Bs 2 2 12,367 668 c ae 
Tunisia: New Orleans za = 6,002 867 
Grand totals. ---.--------------------------------- 652,678 25,685 710,864 84,425 
CONTAINING NOT MORE THAN 97% CALCIUM FLUORIDE 
Colombia: Philadelphia. .........................-........ ce ae 2,642 97 
Mexico: 
Baltimore. ee EE EE 19,680 827 11,657 494 
Bund,. 19,143 768 18,758 522 
Chicagó__ zl. S eo nog sa a EE SS 1,480 
Sf!!! 3 26,732 1,154 27,461 1,898 
Detroit... ice ceu Dan cuc Qe ss au c LLL LL RE E 82,264 1,118 16,648 78 
Ri Paso EE 86, 490 709 30, 501 718 
HOoUBLOI- — oc EA hber ĩðͤ s ee eee tee 8 8 158 
Laredo:: eene eus ⁵¼ ( 8 211,194 3,304 300, 692 6, 825 
Ney oa JJ 8 11,044 411 25 , 082 1,093 
Nogales MM —Á—— -w — 64 2 214 
Pnlladeiphis qm:; ⁵ ⁵⁵⁰¼—:᷑ 8 10, 089 436 20, 558 866 
St Ill; ⁵ðᷣ d y ⁵ s eee en Se 227 
I/. 416, 650 8,729 453,331 12,782 
South ae Republic of: 
Ee z == 5,311 220 
New SCC Eeer 1,120 46 9,385 827 
New York City ..---------------------------------- 271 18 S Roe 
Philadelphia... .. . ...............-. ERES 1,686 52 oe == 
7777%öö%» ]7¼!.w⸗ꝛ .. ee LAE 3,077 116 14, 696 547 
Hider 8 419,727 8,845 470, 669 18,426 


is 
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Table 10.—U.S. imports of 70% hydrofluoric acid 


Country 


Canada; L. ³¹. dE mes s 


NC EEN 


1971 1972 
Quantity Value Quantity Value 
(short tons) (short tons) 

19,601 $5,901,369 12,946 $4,510,698 

Q) 574 (1) 692 

50 8,730 is zs 

1,698 586,704 1,225 404,208 

(1) 888 M zx 
21,849 6,498,265 14,171 4,915,593 


1 Less than 4 unit. 


WORLD REVIEW 


Australia.—Production of fluorspar in 
1972 was limited to byproduct extraction 
and some test shipments. Many fluorspar 
deposits have been discovered, mostly in 
southern Australia. Some of those deli- 
nated by drilling were reported to be of 
the million-ton size, but either the reports 
were false or the development work 
required has prevented these discoveries 
from getting into production. Rising do- 
mestic demand for both met-spar and 


acid-spar is expected to stimulate Austra- 
lian production in the near future. 

Fluorspar consumption by the Aus- 
tralian steel and aluminum industries to- 
taled about 37,000 tons in 1970, 40,000 tons 
in 1971, and possibly 40,000 tons in 1972. 
Consumption is expected to more than 
double in the next 5 years as new steel 
plants and HF plants are built. New HF 
plants were announced by Australian 
Fluorine Chemical Co. Ltd. to be built at 
Kooragang Island, New South Wales, and 
by Australia Fluorine Chemicals Pty. Ltd. 
at Newcastle, New South Wales. 


Table 11.—Fluorspar: World production, by country 


(Short tons) 
Country ! 1970 1971 1972 » 
North America: 
Canada (shipment... 158,000 e 80,000 180,000 
($S EE :::.. . 1,078,594 1,801,779 1,149,039 
United States (shipments). ))) LL LLL 2 22 lll. l- 269,221 272,071 250,847 
South America: 
REEGELE 82,689 79,624 e 80,000 
EE 88,600 r 44,100 44,000 
Europe: 
Czechoslovakia LIS ARR NIC RE PPM ee EE 90,000 100,000 100,000 
France (marketable) 820,000 410,000 410,000 
Germany nnn... d eee en eee ete 90,000 90,000 90,000 
Germany, West (marketable). -----.---------------------- 96,173 96,787 92,671 
Italy- iea cea Ee r 319,086 317,733 305, 886 
Romania e: u ³ ͥ⁰ m EE 17,000 17,000 17,000 
Spain (marketable). ............ 222 LLL LLL eee 876,621 486,944 537,471 
United Kingdom 213,044 269, 920 243, 040 
PC». dd y . 8 450, 000 460, 000 470, 000 
Africa: 
Konyü.sd ] ñ d huu Zum u 4,303 1,282 11,527 
Rhodesia, Southern c 165 165 165 
South Africa, Republic lk 190,693 263 ,497 282,874 
lll c clu ems Lv La ey pate 83,841 86,331 50,742 
Asia: 
Bürma SEPAN ⁵˙˙mſ ³ S A yd 3 182 3 222 248 
China, People's Republic o.. 800,000 280,000 280,000 
EE 5,122 ,42 8,888 
Japan- ĩ˙ i CLE E e Du Sau E Dy YS 8,853 14,022 9,147 
Korea, North ſhnſh“,“h“,“hh“,h,h moe E cca 83,000 383,000 33,000 
Korea, Republic offmmd˖᷑ 52,668 63 , 808 81,989 
Mongolia EE 88,000 88,000 ,000 
Pakistan. EEN 582 5,258 2,627 
II ⁰ dd 350, 785 471,015 435,490 
TI. 8 1, 835 e 1,200 e 1,200 
Oceania: Australias tege eege 1,412 511 e 490 
dioc) Tor SS hn r 4,620,469 5,243,644 5,150,291 
e Estimate. p Preliminary. r Revised. 


1 In addition to the countries listed, Bulgaria and Morocco also produce fluorspar, but information is inadequ- 


ate to make reliable estimate of output levels. 


2 Includes materials recovered from lead-zinc mine dumps. 


Data are for year ending June 30, of that stated. 
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Canada.—Production resumed at better 
than normal rate in 1972 after the drastic 
dropoff in 1971 due to labor strikes. The 
180,000 tons produced in 1972 was mostly 
acid-spar, predominantly produced by New 
Foundland Fluorspar Ltd., a subsidiary of 
Aluminum Company of Canada (Alcan). 
The bulk of Canada’s production continues 
to come from the Burin Peninsula, near 
the village of St. Lawrence, Newfoundland. 
In May 1972 Alcan announced the devel- 
opment of a new fluorspar mine at St. 
Lawrence, Newfoundland, to replace the 
decreasing production from some of the 
older mines. The new mine is scheduled 
for production in 1976 and initially will 
produce 500 tons per day.s Nearly all of 
Alcan's acid-spar production was used in 
the firm's aluminum smelting facilities at 


Arvida, Quebec, where it is first processed : 


into synthetic cryolite. 

A recent announcement by International 
Mogul Mines Ltd. indicates that a large 
barite-fluorspar deposit has been developed 
on the east side of Lake Ainslie in Inver- 
ness County, Cape Breton Island, Nova 
Scotia. The barite-fluorspar veins occur in 
welded rhyolite tuffs, and are localized at 
or near the fault contact with a siltstone- 


545 


shale formation. The inferred reserves total 
about 4 million tons containing ore assay- 
ing 28% to 50% barite and 17% to 19% 
fluorite. Exploitation of these deposits is 
not considered economically feasible at this 
time owing to high mining and milling 
costs, but production from this paramar- 
ginal deposit could become a reality if 
some of the metallurgy could be solved, or 
if the price of acid-spar increased slightly. 

No production was reported from Con- 
solidated Rexspar Minerals & Chemical's 
uranium-fluorspar prospect in the Birch Is- 
land area, British Columbia, or from the 
Conwest Exploration-Jorex partnership in 
the Fort Nelson (Laird River) area of 
northern British Columbia. Many other in- 
ternational companies were actively explor- 
ing in Newfoundland and British Colum- 
bia during the year. 

Canadian imports of fluorspar decreased 
in 1972, to 72,000 tons. The 225,000 tons 
total imported in 1971 was unusually high 
because of the shutdown of Canadian 
mines for about 5 months. 

France.—Production from France re- 


8 Northern Miner. New Fluorspar Mine to Cost 
‘lags $4 Million. V. 59, No. 9, May 17, 1973, p. 


Table 12.—Fluorspar: World trade 1 by source and destination in 1971 


(Short tons) . 
Destinations 
Sources Belgium- Germany, Nether- 
Australia? Austria Luxem- Canada West India š Italy Japan lands 
bourg 

Argentina xc E eg M NA E 7: 54 519,195 
Brazil. z 88 a eat NA Ge — 24,989 EM 
Canada Se Z E - NA Eu SN ues E 
China, People's 

Republic of 3,799 -- 1,197 - NA ES -. 106,734 =š 
Francde 701 2,051 9,557 — $69,070 — 15,441 2,484 2,136 
Germany, East -- 7,850 2,471 an N du SC = = 
Germany, West. -- 8,288 2,213 °= NA 33 22 um 1,839 
Italy... meis -- 2,892 -- 16,888 11,584 27,737 So SE 4,078 
Japans - Es e s NA E zu ENS 8 5 
Korea, North. ..... n m sis "n NA eT -- 18,519 TES 
Korea, Republic of es - ae ese NA E — 62,874 E 
Mexico 540 2s — 188,102 603 — 21,716 50,815 T. 
Mongolia = Se Es DE NA = a V = 
Mozambique 7 151 c m 2: 2,891 x fs 539 = 
Pakistans Is s 2 A NA ed 2a 2,004 Lo 
South Africa, 

Republic of 21,124 49 E -. 980,126 (3 8) 8,207 149,160 Lc 
Spain " d -- 11,270 64,02 ga wee —— pee 
Thailand 28 Sa SS M 1,759 31,625 -. 820,521 nS 
Tunisia Sg ae nz PN NA -- 21,407 SES = 
SSR 5 d un E NA ae oe 8,264 ao 
United Kingdom... 10,518 Se -. 26,232 NA 31,267 e 4,023 s2 
United States == Se -- 12,651 NA 32,459 -- 12,380 um 
Other and/or 

unspecified. . _ _ _ ` d 28 263 -. $84,020 276,929 46, 639 1 (5) 

Total 86,916 15,108 15,701 225,093 264,078 320,020 108,482 747,311 26,748 


See footnotes at end of table. 
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Table 12.—Fluorspar: World trade 1 by source and destination in 1971—Continued 
(Short tons) 
Destinations Total Total 
receipts recorded 
Sources Norway Poland Sweden U.S.S.R. United Other exports 
States 
Argentina 2x = Sie = m TM 19,249 381,102 
razil...---------- at = dee ae - Se 24,989 24,855 
Canada Se = = m 97 s 97 NA 
China, People's 

Republic o 553. 8,275 4,027 17,900 -- 2,553 145,088 NA 
Francdee 389 x 9,752 Ee 4,489 1,109 117,179 134,718 
Germany, East..... -- 22,485 1,760 E -- 1,516 85,582 NA 
Germany, West Va 118 Sab 5,841 4,700 16,974 11,255 
Italy-------------- 18,165 Ge ex E 70,894 1,708 133,391 177,558 
Japan EN Za -- 1022,900 oe -. 1922,900 19 7,087 
Korea, North. ....- -- 2,138 du a = CR 15,657 NA 
Korea, Republic of bt de n E e = 52,374 50,572 
Mexico Sa Se SN Sa 850,264 780 1,082,820 1,206,068 
Mongolia. vb = = 84,000 CR ee 84,000 NAÀ 
Mozambique = Sie ae => -- 1,225 4,806 me 
Pakistan aie A" SN ES zn = 2,004 NA 
South Africa, 

Republic of -- P 4,835 us 12,394 3,433 224,328 198,749 
Span 5,010 a 626 ne 116,558 2,262 199,751 230 , 778 
Thailand ae is es 46,200 s -- 870,138 870,127 
Tunisia. -...-.-.-- 2,425 EM m = = 2 23,882 
U.S. S. RM == sk os == zh ae 8,319 A 
United Kingdom... 18,675 * 385 ES ES 765 61,865 11 78,000 
United States SE Eg == Sé T = 27,440 12,491 
Other and/or 

unspecified - - - 123 155 49 28,200 1212,367 901 174,670 NA 

Total......- 45,340 33,053 21,552 194,200 1,072,404 20,947 2,846,898 NA 


NA Not available. 

1 Details on origin, unless otherwise specified, are from import data of countries Jisted as destinations, and 
figures in the total receipts column for each listed destination, are summations of reported imports of the listed 
destinations. Figures in the column headed total recorded exports are from the export statistics of the listed 
source countries. Differences between total receipts and total recorded exports are attributed chiefly to the 
time lag between date of shipment and the date of receipt, but some differences may result from either: 1) con- 
cealment policies of some countries, and/or 2) reshipment of material by intermediate countries which may be 
credited as the origin in the trade returns of final recipient countries. 

2 Data are for year beginning July 1, 1971. 

3 Data are for 11 months only; January, February, and April through December. 

4 Countries included and total imports by each in short tons are: Denmark—2,741; Finland—6,635; France— 
6,162; and Yugoslavia—5,409. 

5 The Netherlands recorded 19,195 tons total imports from undisclosed origins; Argentina recorded the export 
of 30,595 tons to the Netherlands in 1971. Presumably, the bulk, if not all, of the material of undisclosed origin 
was from Argentina and on this assumption it has been so credited. . 

6 West Germany records 152,877 tons total imports from undisclosed origins (plus 213 short tons from coun- 
tries specifially identified but not listed separately as origins in this table). France records the export of 69,070 
tons to West Germany in 1971. On the basis of this export report, 69,070 tons has been credited to France and 
the other and/or undisclosed total has been reduced by a like amount. 

7 Mozambique reports no production or exports of fluorspar; apparently the imports recorded by four nations 
from Mozambique were shipped from other countries by way of Mozambique. 

8 Less than J unit. 

9 Includes 35,704 tons credited to Algeria and 8,901 tons credited to Greece, neither of which are known to be 
a fluorspar producer. 

10 Recorded receipts by the U.S.S.R. from Japan exceed both recorded Japanese production and exports. 
Japan reported the export of 6,835 tons to the U.S.S.R. in 1971; presumably the balance of the Soviet import 
credited to Japan was materia] shipped to the U.S.S.R. by way of Japan. 

1! Official estimate by The Government of the United Kingdom. 

12 The United States records 12,367 tons total imports from Switzerland, but there is no known production 
from that country. 


mained the same at about 410,000 tons. Italy.—lItalian mines produced about 


France is self-sufficient in fluorspar, supply- 
ing all of its internal demands, and also 
exporting some to Austria, Belgium, Italy, 
West Germany, and Japan. The industry is 
dominated by the Péchiney-Ugine-Kuhl- 
mann combine and Société Denain-Anzin, 
which consume most of their acid-spar 
production. Output of about 10 other 
smaller met-spar producers goes mostly to 
supply local demands. 


306,000 tons in 1972, a small reduction 
from the 318,000 tons produced in 1971. 
However, Italy maintained its position as 
sixth largest producer in the world. Pro- 
duction is still dominated by two compa- 
nies, Mineraria Silius S.p.A. of the C.E. 
Giulini group and the Montedison Mines 
Division of Montecatini-Edison S.p.A. Mi- 
neraria Silius is the world’s largest individ- 
ual producer of acid-spar, with a reported 
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capacity of 250,000 tons annually. The op- 
erating companies continued to increase 
their identifiable reserves, which are re- 
ported to be over 14 million tons of ore 
averaging about 50% CaFo. 

Although Italy is a large exporter of 
acid-spar, it imports met-spar from France, 
Mexico, and the Republic of South Africa. 
Feasibility studies are still continuing on 
plans to pelletize the pyroclastic tuff and 
carbonatite deposits in the Castel Giuliano 
district, located north of Rome, to produce 
a 70% CaF met-spar. 


Japan.—Japan is the second largest con- 
sumer of fluorspar in the free world. Pre- 
liminary estimates indicate that the Japa- 
nese imported 414,600 tons of met-spar in 
1972, and about 125,700 tons of acid-spar. 
The consumption ratio of met-spar to 
acid-spar was about 314:1. The Japanese 
steel industry consumed most of the met- 
spar, but the Japanese chemical industry 
also upgraded considerable met-spar to 
make acid-spar and then HF. Japanese 
mines produce small tonnages of met-spar, 
usually equivalent to only a few percent of 
the imports. 

In 1971 Japan imported 747,000 tons of 
fluorspar, much more than its require- 
ments. During 1972, total imports were cut 
nearly 206,000 tons and the steel and alu- 
minum industries drew heavily on stock- 
piled supplies. Imports from Thailand 
decreased from about 321,000 tons in 1971 
to 252,000 tons in 1972, and imports from 
the Republic of South Africa were reduced 
from 149,000 tons to 115,000 tons. How- 
ever, imports from the People’s Republic 
of China, the third major supplier, went 
up slightly from 107,000 tons in 1971 to 
118,000 tons in 1972. Japanese fluorspar- 
consuming industries like those in United 
States intensified their research to reduce 
the amount of fluorspar consumed per 
unit made. A mild recession in the steel 
and aluminum industries, also reduced the 
total Japanese consumption. 

Nikkei Sangyo, a subsidiary of Nippon 
Light Metal Co. Ltd. announced the con- 
struction of the world’s first commercial 
plant for the production of what is 
claimed to be a fluorspar substitute based 
on “red mud.” The Nikkei Sangyo process 
blends red mud with other alumina-con- 
taining material before moulding and 
drying. The product known as “Alblack” 
contains 40% to 45% alumina, 20% to 
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25% iron oxide, and 8% to 10% silica, 
and is available as granules or as briquets. 
Commercial production was scheduled to 
start in September 1972; but, as yet, no ac- 
tual figures on its effectiveness and on the 
quantity required per ton of steel have been 
released.? 

Mexico.-Mexico maintained its posi- 
tion as the leading producer of fluorspar 
in the world, and continued to be the 
largest exporter to the United States, pro- 
viding 78%, of U.S. imports. Mexican ex- 
ports to the United States averaged about 
half acid-spar and half met-spar, with total 
exports to the United States increasing 
about 9% in 1972. However, Mexico’s 
world exports did not increase, and a few 
Mexican producers had trouble selling 
their ore. Some small fluorspar mines 
closed down, but the major producers con- 
tinued at normal production rates. Table 
ll indicates that Mexico's production 
dropped from 1,302,000 tons in 1971 to 
1,149,000 tons in 1972. 


Mexico’s consumption of met-spar de- 
creased in 1970-71 ‘because the local steel 
industry had difficulties. In 1972, however, 
most of the steel plants resumed produc- 
tion, and programs to enlarge old plants 
and construct new BOF plants were 
announed.10 The proposed new BOF steel 
plants, if constructed, will approximately 
double Mexico’s consumption of met-spar. 


Although the industrial recession of 1971 
retarded investments in Mexico’s chemical 
industry, expansion plans announced by 
yearend 1971 and early 1972 indicated a 
dramatic growth for the future, including 
expansion plans for new HF plants. 


Two small HF plants continued to con- 
sume a little acid-spar. Most of the HF is 
used in the chemical industry, and a little 
is exported to the United States. 


Progress was made on the HF plant 
being built west of Matamoros by Quimica 
Fluor, S.A. de C.V., which is jointly owned 
by the Mexican Government (Comisíon de 
Fomento Minero), E. I. du Pont de Nem- 
ours, Minero Frisco S.A. and Banco de 
Comercio. Du Pont is building the plant 
and will operate it for Química Fluor. 


9 Industrial Minerals. Interest Grows in “Red 
Mud" Substitute for Fluorspar. V. 60, September 
1972, pp. 34, 35. i 

30 U.S. Consulate General, Monterrey, Mexico. 
Iron and Steel: Fundidora Expansion Plans. State 
Department Airgram A-70, Dec. 19, 1972, p. 2. 
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This 70,000-ton-per-year plant is expected 
to go on-stream in 1975. 

Metalúrgica Mexicana Peñoles S. A., 
Fluorita de Rio Verde S.A., and Continen- 
tal Ore Corp. jointly announced the con- 
struction of a fluorspar flotation plant of 
3,600-ton annual capacity. This plant was 
being built near the mines in the Alamos 
de Martinez district in Guanajuato, about 
45 miles south of the Rio Verde district in 
San Luis Potosi, to utilize the waste 
piles. 11 

The Las Cuevas mine, which is owned 
by Sierra Minera Las Cuevas, a Noranda 
Mines Ltd. associate, is the largest fluor- 
spar mine in the world. In 1972, a new flo- 
tation plant completed its first full year of 
operation. All told, the Las Cuevas mine 
produced 30,000 tons of acid-grade and ce- 
ramic-grade concentrates plus about 
249,000 tons of gravel met-spar. This com- 
pares with the 356,000 tons total produced 
in 1971. Large stockpiles of fluorspar fines 
are available at this mine located in San 
Luis Potosi; these constitute the waste ma- 
terial derived from the met-spar washing 
and jigging plant.12 

South Africa, Republic of.—Fluorspar 
production decreased 12% to 232,000 tons. 
Exports to the United States increased 
135%, and most of the increase was in 
met-spar. There are five known fluorspar 
mines with concentrating plants plus five 
other mines producing small tonnages of 
met-spar. 

Recent ore discoveries resulted in the 
opening of new mines and in a sharp in- 
crease of total economically minable re- 
serves to over 50 million tons of 35% CaFe 
equivalent.13 

A characteristic of the larger open pit 
mines in the Republic of South Africa is 
that ore grade runs only 15% to 20% 
CaF>, with some as low as 10% CaF;. How- 
ever, one large operator is known to main- 
tain a mill feed of 35% CaFo. 

In the Transvaal district, General Min- 
ing and Finance Corp. operates the Buffalo 
open pit mine and produced both 
acid-spar and met-spar. Mill feed ranged 
from 13% to 25% CaFe, and mill capacity 
was reported at 150,000 tons annually. 
Some small mines in the district produced 
met-spar. 

In the nearby Warmbath area, Montrose 
Exploration owned by Gold Fields of 
South Africa Ltd. and Allied Chemical Co. 
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operated the Zwartkloof open pit fluorspar 
mine. A large reserve of 25% CaFe ore has 
been delineated. A flotation mill of 1,500- 
ton-per-day capacity reportedly produced a 
concentrate ranging from 91% to 97% 
CaF. In the Marburg district, a 45% CaF; 
ore is mined by small operators and up- 
graded by hand sorting and some mechani- 
cal jigging to produce met-spar. 

Other companies active in fluorspar ex- 
ploration and mining in the Republic of 
South Africa included the Vergenoeg Min- 
ing Co. the Ottoshoop Holdings, the 
Phelps Dodge-Minerva joint venture, U.S. 
Steel Co. (through the subsidiary Monico 
Fluorspar Co.), and the Transvaal Consoli- 
dated Land Co. 


Spain.—Although production from Spain 
showed a dramatic increase of 23%, from 
approximately 437,000 tons in 1971 to 
537,000 tons in 1972, the figures are ques- 
tionable. Some of the production appears 
to be crude ore rather than finished prod- 
uct. Nonetheless, the country ranked some- 
where between second and fourth in the 
world as a fluorspar producer. Spain con- 
sumes little of its production, and exports 
most of it to the United States, Belgium, 
and West Germany. Capacity is currently 
in excess of output, and development ac- 
tivities by the two main producers and 
others should lead to additional produc- 
tion in the future. Spain's fluorspar re- 
serves are sufficient to justify expansion. 


Thailand.—Thailand struggled through 
1972 to maintain its position as one of the 
largest fluorspar producers in the world. 
The slump in world demand adversely af- 
fected Thailand’s output, with a resultant 
production drop of 7.595, from 471,000 in 
1971 to 435,000 tons (70% CaF>) in 1972 
and a value decline from $42.88 per ton in 
1971 to $38.09 per ton in 1972, f.o.b. Bang- 
kok. The reported fluorspar price at the 
mine (loaded on truck or railroad car) av- 
eraged $35.70 per ton. Exported tonnage 
decreased 23% from 370,000 in 1971 to 
258,000 tons in 1972. Fluorspar was Thai- 
land's fourth largest mineral export com- 
modity in 1972, but the total export value 
decreased to $10.2 million in 1972, Lob, 
Bangkok. Japan continued to be the larg- 


11 Industrial Minerals. Metalu Le Mexicana 
Penoles S.A. No. 57, June 1972, p 

12 Noranda Mines Ltd. 1979" ‘Annual Report. 
Toronto, Canada, April 1973, 15 p 

13 Hodge, B. L. World Flborspar Developments 


2. Ind. Miner., June 1978, pp. 9, 10. 
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est buyer, receiving 229,014 tons at an av- 
erage cost of $41.51 per ton c.i.f. Japanese 
port. The number of operating fluorspar 
mines in Thailand ranged from 50 to 81, 
but on the average there were 69 mines 
employing about 7,000 men. 

Consumption of met-spar by the small 
Thai steel industry was not reported for 
1971 or 1972. Total domestic consumption 
of fluorspar probably has been less than 
10,000 tons per year. Thailand's stocks of 
fluorspar at yearend 1972 were probably 
close to 100,000 tons. 


The Thai Fluorite Processing Co. Ltd.’s 
concentrating plant located in Petchaburi 
Province went on-stream in July 1972, and 
was officially dedicated in September 1972. 
This company produced about 11,000 tons 
of 98% CaF fluorspar concentrate during 
1972. Actually Thai Fluorites annual 
rated capacity is 55,000 tons of concentrate 
containing more than 97% CaF. Report- 
edly Thai Fluorite has a contract with 
Ataka Trading Co. of Japan to deliver up 
to 33,000 tons of acid-spar before March 
31, 1973, and an additional 33,000 tons be- 
fore March 31, 1974.1« 


In March 1972, Universal Mining Co. 
Ltd. completed a heavy-media separating 
plant in the Ban Hong district near 
Chiengmai, Lamphun Province, about 330 
miles north of Bangkok. The plant was de- 
signed and built by Head Wrightson Proc- 
ess Engineering Ltd. of the United King- 
dom. Full production was not achieved 
until December. The feed is reported to 
come from piles of waste material accumu- 
lated in the area during the past 10 years. 
Reportedly the plant is expected to pro- 
duce 60,000 tons of about 80%-grade fluor- 
spar annually. Crude ore from nearby 
mines will also be available for processing. 


Leighton Mining N.L. of Australia ob- 
tained a 49% interest in Petchaburi Min- 
ing and Processing Ltd., which has been 
operating fluorspar mines in south-central 
Thailand. Historically, Petchaburi Mining 
has produced 30,000 tons of handsorted 
met-spar annually.!6 This acquisition is an 
indication that Australian companies are 
interested in obtaining a source of fluor- 
spar for the growing steel industry in Aus- 
tralia. 


Toyoda 'Tsusho Co. of Nagoya, Japan 
has obtained an interest in some fluorspar 
mines in Lamphun Province. The reserves 
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are reported to be 150,000 tons, which may 
be mined by crude hand methods to pro- 
duce met-spar at the rate of 3,000 tons per 
month.17 

Thai fluorspar producers are aware that 
the People’s Republic of China has made 
trade agreements to ship an additional 
50,000 tons of met-spar annually to Japan. 
Thai producers hope to make up this mar- 
ket loss by selling at least twice that 
amount to the Soviet Union. Soviet trade 
may present transportation problems owing 
to a dearth of Soviet ships stopping at 
Bangkok. 

Large-scale systematic exploration and 
mining are not common in Thailand. Ap- 
parently, only the most visible and accessi- 
ble deposits have been mined thus far. No 
fluorspar reserve figures are known to have 
been published, but overall resources are 
substantial, probably exceeding 8 million 
tons of 50% CaF. 

United Kingdom.—Fluorspar production 
in the United Kingdom decreased about 
10% to 243,000 tons in 1972. Approxi- 
mately four major companies and nine 


minor companies apparently were in oper- 


ation during the year. In addition, there 
were eight other companies actively explor- 
ing for fluorspar. The United Kingdom 
continued to be self-sufficient with respect 
to fluorspar requirements, and there were 
substantial exports to several countries. 
United Kingdom exports were estimated to 
be over 40,000 tons, mostly acid-spar, in 
1972. Exports may decrease, however, as 
demand for fluorspar by the three new do- 
mestic aluminum producers increases.18 


TECHNOLOGY 


A continuous process for the production 
of aluminum fluoride (AIF3) from fluosili- 
cic acid (H2SiFg) has been proposed by P 
M. R. Versteegh and Thomas J. Thoonen 
of Unie van Kunstmestfabrieken in a 


paper given before the Fertilizer Society of 
London. The HeSiFg is recovered by stand- 


14 U.S. Embassy, Bangkok, Thailand. State De- 
partment Airgram A-398, Oct. 7, 1972. 

U.S. Embassy, Bangkok, Thailand. State De- 
partment Airgram A-170, May 9, 1972. 

15 Industrial Minerals. Progress in Modernising 
3 s Fluorspar Industry. No. 56, May 1972. 

E Industrial Minerals. No. 58, July 1972, p E 

17 Industrial Minerals. New Piper Mine in 
North. No. 60, September 1972, p. 

18 Hodge, B. L. World 172 Developments. 

Ind. Miner., No. 69, June 1973, 1. 

Guccione, E. What's Going 
spar Industry. Eng. and Min. J., 
pp. 64-75. 


n in the Fluor- 
v. 173, No. 12, 
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ard scrubbing processes in a phosphoric 
acid plant; then ammonia is reacted with 
the H2SiFg to produce ammonium fluoride 
and to precipitate the silica and hydrated 
triammonium phosphate; then the ammon- 
ium fluoride is reacted with gibbsite, the 
source of aluminum, and after drying and 
calcining, AlFs is produced. This product 
with cryolite is essential as a flux in the 
electrolytic potlines to produce aluminum.19 


Aluminum Co. of America at Ft. Meade, 
Fla, has been manufacturing AlFs proba- 
bly by a similar process since 1971. This 
source of fluorine may become more com- 
mon as more phosphoric acid plants are 
forced, due to economic or environmental 
reasons, to recover H2SiFg. More than 20 
plants throughout the world are reported 
to be recovering H2SiF¢. 


In the United States the seven phos- 
phoric acid plants known to be recovering 
H2SiFg in 1972 recovered 65,100 tons of 
100% HeSiFg. This was about 30% of the 
maximum total of 218,000 tons that could 
be recovered if all the phosphoric acid 
plants recovered | H3SiFg. Approximately 
40% of the H2SiFg was sold for public 
water fluoridation, and 60% was sold to 
make inorganic salts for the aluminum in- 
dustry. Therefore, about 39,000 tons was 
used by the aluminum industry, and by 
assuming a replacement ratio of about 1.4 
tons of CaF2 per ton of H5SiFe, the equiva- 
lent of 55,000 tons of CaF» was substituted 
by H5SiFs. 


In December 1972 Reynolds Metals Co. 
announced that it would spend almost $6 
million during 1973 on antipollution 
equipment at its Corpus Christi, Tex., alu- 
minum complex. Most of the money will 
be spent to install electrostatic precipita- 
tors, covered conveyor systems, hoods and 
domes, and a tri-gas fluxing system primar- 
ily to reduce particulate and gas emissions 
at the electrolytic aluminum potlines. This 
action will undoubtedly increase recovery 
of fluoride compounds as particulates and 
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fluorine gases, which may be recycled, and 
reduce the primary demand for NagAIF¢ 
and AlFz. 20 

New uses for CaF; slags with a variable 
percent of AlFz, LaFs, and YFs at 1,500? to 
1,600° C for electrical conductivity of 
metal liquids have been determined.?1 

Aluminum fluoride probably has found 
a new, but limited, use in the froth flota- 
tion of quartz, feldspar, and corundum by 
absorption or by reaction in an HF solu- 
tion. The best separation of quartz took 
place in the acid solutions (accompanied 
by some formation of SiFg). This research 
work has also progressed into the use of 
H3SiFg and sodium fluosilicate (NasSiF6) as 
activators.22 

The American Medical Association 
(AMA), after the death of dogs that had 
breathed high concentrations of fluoroal- 
kane gases in laboratory tests, warned the 
public to be careful when using aerosol 
sprays. The AMA also recommended 
against humans sniffing these gases. Labo- 
ratory tests have not been conclusive as to 
whether the deaths were due to a lack of 
oxygen or to the gases that may cause 
lung lesions.23 

The Federal Bureau of Mines research 
centers are conducting research programs 
to offset the U.S. deficiency of fluorspar. 
Studies are continuing on the economic 
availability of fluorine recovered from the 
byproduct fluosilicic acid, and on methods 
to increase fluorspar or fluorine recovery 
from subgrade fluorspar ores, mill tailings, 
and industrial wastes. 


1? European Chemical News. UKF Develops 
Continuous Fluorine Recovery Process. V. 22, No. 


535, June 2, 1972, p. 30. 
2 Corpus Christi Caller. Reynolds ^o $6 
ec. 1, 


1972 Le Antipollution Equipment. 
; P. 1. 

21 Bacon, G., A. Mitchell, and R. M. Nishizaki. 
Electroslag Remelting With All-Fluoride Low 
Conductivity Slags. Met. Trans., v. 3, No. 3, 
March 1972, p. 631. 

22 Institution of Mining and Metallurgy. Role 
of Fluoride in the Flotation of Feldspar. V. 81, 
No. 790, September 1972, p. C137. 

23 Wall Street Journal. Study May Trigger New 
Pone Over Aerosol Gases. Jan. 4, 1972, 
p. . 


CRYOLITE 


Officially reported U.S. imports of cry- 
olite (natural and synthetic) increased 
1195 to 26,000 tons in 1972. The bulk of 
the imports was synthetic cryolite. The 
largest supplier was said to be Japan, 
which supposedly furnished more than 10 


times the tonnage exported in 1971. Japa- 
nese export figures do not confirm this, 
and it is suspected that transshipments 
from elsewhere might be included. Almost 
all of the Japanese shipments were syn- 
thetic cryolite. U.S. import values have not 
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been presented in table 13 this year be- 
cause of the uncertainty of reported values. 

As in past years, Greenland was the only 
world produces of natural cryolite. During 
1972 Greenland produced 65,000 tons of 
cryolite ore, probably from the tailings 
piles or dumps at the Ivigtut mine, and 
the ore probably assayed 50% to 60% 
cryolite.24 The destination of this ore was 
not reported, but it was probably shipped 
to the Kryolitselskabet Oresund plant at 
Copenhagen, Denmark, where for many 
years the Greenland ore has been crushed, 
upgraded, and processed. The prime prod- 
uct is cryolite, but the byproducts like 
fluorspar, siderite, and sulfides are also 
produced. The Kryolitselskabet Oresund 
plant has a flotation section with a concen- 
trate output capacity of about 30,000 tons 
annually. In 1972 Denmark exported 989 
tons to the United States of what was 
probably natural cryolite. 

For many years the Pennsylvania Salt 
Manufacturing Co. at Natrona, Pa., also 
refined cryolite ore shipped from Green- 
land. This company had the exclusive 
North American rights for processing and 
distribution, but in 1972 no U.S. cryolite 
imports from Greenland were reported.25 


Fia U.S. Embassy, Copenhagen, Denmark. Miner- 
Questionnaire. State Department Airgram 
Aug, May 3, 1973, p. 1. 
25 Maersk, B. Cryolite Concentrator in Copen- 
1 World Min., v. 9, No. 3, March 1973, pp. 
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Table 13.—U.S. imports for consumption 
of cryolite 
Quantity 
Year and country (short tons) 
1969_________ uu uva ADD LT 20,406 
I9T0 cuu vu uu ru leac iM eui 21,399 
1971 
Belgium-Luxembourg. ............ (1) 
Canada RADI "t 4,584 
Czechoslovakia... . . 86 
Denmark: EEN 896 
r n EE 6,758 
Germany, Wes nt 2,122 
Greenland ?.....................- 22 
eln ot zii 44 
11/•ö˖§˙—ͤl m y 5,729 
ö·Ä˙¹aiàààn 8 1,420 
Mees. 100 
Netherlands 1 
Poland rici ou eM Le esci co E 569 
SPH A 881 
Switzerland EE 80 
Yugoslavia- --------------------- 440 
TS! 994 28,127 
1972: 
Canada... U T. usu cece ete 1,057 
China, People’s Republic off 58 
Denmark ꝶ i 989 
Hnee. ccs csdaectedueecsndee ume 2,486 
Germany, Weste.. 1,508 
Italy e ¿u ll Sul Ns een Re 2,549 
CHE 16,677 
Mei 8 
Netherlands 1 
f koshan arp ss SS we 254 
lll / AA C 25, 642 


1 Less than Le unit. 
2 Crude natural cryolite. 
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Gallium 


By E. Chin ! 


Domestic production of gallium in 1972 
increased sharply over production in the 
previous year. Most of the gallium con- 
sumption was for the production of gal- 
lium intermetallic compounds used in 


light-emitting diodes for electronic visual 
display panels. Sales of gallium-arsenide- 
phosphide for optoelectronic devices were 
estimated at $14.5 million in 1972, up 
from $4 million in 1971. 


DOMESTIC PRODUCTION 


Production of gallium metal in 1972 by 
two companies was more than double that 
in 1971. The sharp rise in production was 
attributed to increased demand for gallium 
by the electronics industry. 

Gallium metal was produced as a by- 
product of alumina production by the 
Aluminum Company of America (Alcoa) 
at its Bauxite, Ark., plant. Gallium metal, 
oxide, and trichloride were produced by 
Eagle-Picher Industries, Inc., at its Qua- 
paw, Okla., plant. Production data are 
company confidential. In addition, gallium 
metal and compounds produced primarily 
from imported material were supplied by 
Alusuisse Metals, Inc., Atomergic Cheme- 
tals Co., Cominco American, Inc., Euro- 


pean Electronics, Inc., B. Freudenberg, Inc., 
Indium Corporation of America, Kawecki 
Berylco Industries, Inc., and Ventron Corp. 

Alcoa announced a breakthrough in pro- 
duction technology which reportedly will 
enable the company to triple its gallium 
production capacity at the Bauxite, Ark., 
plant. Additional gallium production may 
be possible at Alcoa's refineries at Mobile, 
Ala., and Point Comfort, Tex. 

Canyon Land 21st Century Corp. (Can- 
yon Land), Blanding, Utah, is expected to 
begin production of gallium in late 1973. 
Canyon Land will use as its raw material 
source, gallium contained in phosphate res- 
idues, which will be provided by the Mon- 
santo Company. 


CONSUMPTION 


The largest use of gallium was in elec- 
tronic applications, principally in the form 
of gallium arsenide and galium 
phosphide, which are used in solid state 
lamps (light-emitting diodes, LEDS). Due 
to the pronounced trend of thc electronics 
industry towards microminiaturization, 
LEDS were increasingly used in visual dis- 
play systems in calculators, digital clocks, 
medical instrumentation, multiple warning 
lights, and instrumentation for aircraft and 
automotive dash panels. A novel use for 
LEDS was in the production of electronic 
watches in which the time display system 
is based on a gallium lamp matrix. The 
manganese-doped magnesium-gallium spi- 
nel (MgGazgO4:Mn) is a green phosphor 


used in ultraviolet excitation and is used 
in fluorescent lamps in Xerox copying ma- 
chines. Gallium compounds were also used 
in semiconductor applications for micro- 
switching devices and in microwave and 
laser applications. The intermetallic com- 
pound vanadium-gallium, V3Ga, is a super- 
conductor with a high transition temper- 
ature and a high critical field. 

In research and development there was 
growing interest in the gadolinium-gallium 
garnet, GdsGasO12, as a substrate material 
for magnetic bubble domain devices. Gal- 
lium trichloride was investigated as a Frie- 
del Crafts reagent in organic synthesis. 


1 Physical scientist, Division of Nonferrous Met- 
als. 
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Table 1.—Stocks, receipts, and consumption of gallium as reported by consumers 
(Grams) 
Purity Beginning Receipts Consumption Ending 
stocks stocks 
1971: 
97.0%-99.9%______ 00 15,405 13,550 11,959 16,996 
99.99%. EE 2'444 1,674 1,608 2,510 
99.999012 175 28,100 30,335 940 
99. GE 59999%))) 73,207 2,839,005 2,244, 980 167,232 
E ENEE 94,281 2,882,929 2,288,882 187,678 
1972: » 
97.00%-99.9% ũ¶ . 16,996 10,591 12,692 14,895 
99.999 TT 2'510 51,000 51.518 1:997 
99.999027 r 940 10,249 1.664 9.525 
99.9999 9799.99 999% 167 , 282 5,992, 586 5,010,336 1,149:482 
e EEN 187,678 6,064,426 5,076,205 1,175,899 


P Preliminary. 


Table 2.—Consumption of gallium, 


by end use 
(Grams) 
End use 1971 1972 p 
Alloys 11. 10, 124 31,116 
Electronics 2222. 2,087,696 4, 965, 717 
ch and development. 136, 070 78,610 
Unspecified uses 104, 992 702 
Total... uz 2,288,882 5, 076, 205 


p Preliminary. 

1 Dental, brazing, and specialty alloys. 

s Primarily for light-emitting diodes; includes semi- 
conductors and color television phosphors. 


Approximately 98% of the gallium con- 
sumed in 1972 was for electronic 
applications. Major consuming firms in- 


cluded Bell and Howell Co., Bell Tele- 
phone Laboratories, Inc., Fairchild Research 
and Development Laboratories, Hewlett- 
Packard Laboratories, Laser/Diode Labora- 
tories, Inc., Litronix Inc., Monsanto Com- 
pany, Motorola, Inc., Opcoa, Inc., RCA 
Corp., Texas Instruments, Inc., Texas Mate- 
rials Laboratories, Inc., and Western Elec- 
tric Co. 

Strata Physics, Inc. (Strata), a user of 
gallium compounds for the production of 
optoelectronic materials, doubled the size 
of its plant at Santa Clara, Calif. Orders 
for Strata’s optoelectronic materials in 1972 
were reportedly over $2.4 million. 


STOCKS 


Consumer stocks of gallium metal, low- 
and high-purity grades, totaled 1,175,899 
grams as of December 31, 1972. Stocks a 
year earlier were 187,678 grams. Shipments 
of gallium metal as reported by producers, 


grams. Gallium metal stocks, in grams, as 
held by producers and suppliers were as 
follows: 


January 1 December 31 


dealers, and traders in 1971 and 1972 were, 19711. 211,362 402,875 
respectively, 853,069 grams and 3,157,634  1972..............---- 402,875 1.005, 945 
PRICES 


The average price per gram of gallium 
metal as quoted by domestic producers in 


1972 were as follows: 


Purity designation 


Quantity 
99.99% 99.999% 99.9999 
99.9 9999 % 
50 to 999 grams.. $0.90 $1.05 $1.20 
1, pad Bd ,999 
PR .60 .65 .80 


"grams See eee .55 .60 .75 


For orders over 500 kilograms of gallium 
between 6—-9's and 7-9's purity, the selling 
price of metal was reportedly between 
$0.60 and $0.65 per gram. The price of a 
single LED unit as quoted by Monsanto 
Company was as follows: 
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nti 
Color Composition indi 
1-9 - 10-99 100—999 Over 1,000 
Amber........ Gallium-arsenide-phosphide ....... $1.50 $1.50 $1.15 $0.99 
Green Gallium phosphide. ` 18.50 11.00 9.25 8.00 
Red Gallium-arsenide-phosph idee 0.62-1.65 0.62-1.65 0.50-1.30 089-1.10 


FOREIGN TRADE 


Exports of gallium are not reported sep- 
arately and are included in base metals 
and alloys not “elsewhere classified, 
wrought or unwrought, waste and scrap. 

Total U.S. imports of gallium in 1972 
were 13,372 pounds valued at $2,715,179, 
compared with 5,889 pounds valued at 


$1,182,118 in 1971. The unit value of gal- 
lium imports ranged from $290 per kilo- 
gram for material from Italy to $530 per 
kilogram for gallium from the United 
Kingdom. The average unit value of all 
gallium imports in 1972 was $415 per kilo- 


gram. 


Table 3.—U.S. imports for consumption of gallium (unwrought, waste and scrap), 


by country 
1971 1972 
Country 
Pounds Value Pounds Value 
Canada EEN 587 $129,844 8,077 $696,186 
Germany, West. ___._._-.--..-------------------- 403 70,712 274 45,479 
Hong Kong... Ae ae -- 9 1,42 
Hungary EE oe Ge 4 680 
Haly... llo doce EE e E 844 45,369 
CT WEE 364 84 5,985 
Netherlands. _._.._....-..-.--.-.-_-.------------ 133 82 ,698 822 74,015 
Switzerland... eg era ee et eons 4,319 854 , 662 9,099 1,795,792 
United Kingdooͤ nnn 1446 193, 843 209 50, 
hr AAA G ee — 15,889 11,182,118 18,872 2,715,179 


1 Adjusted by the Bureau of Mines. 


WORLD REVIEW 


Canada.—Chemalloy Mimerals Limited 
(Chemalloy) of Toronto agreed to ship 
samples of the tailings containing gallium 
from its tantalum mining operation at 
Bernic Lake, Manitoba, to Cominco Ltd., 
Kawecki Berylco Industries, Inc., and Ea- 
gle-Picher Industries, Inc. to investigate 
gallium extraction from the tailings. The 
mine at Bernic Lake, about 100 miles 
north of Winnipeg, is operated through 
Chemalloy’s wholly owned subsidiary, Tan- 
talum Mining Corp. of Canada Limited 
(Tanco). In addition to tantalum ore, 
Tanco mines pollucite, a cesium raw mate- 
rial source. 

Tanco obtained research assistance from 
the University of Manitoba and financial 
aid from the Manitoba Research Council 
to investigate gallium recovery from the 


Bernic Lake operation. The study includes 


the determination of the point of maxi- 
mum concentration of gallium in the proc- 


ess of recovering tantalum and the devel- 
opment of a gallium extraction process. 

Cominco Ltd. recovered gallium as a 
byproduct from its zinc plant at Trail, 
British Columbia. 

Japan.—Gallium production in Japan 
for 1968-72, estimated by the Japan So- 
ciety of Newer Metals, was as follows: 


Year Kilograms 
1968- EE 100 
193), 8 150 
1) ͥ ( uD ee UE 175 
1111111 VTTTT—— EEG 210 
1J17ö.ͤ m . sa 500 


Gallium production in 1972 was by the 
Dowa Mining Co., Ltd. and Nippon Light . 
Metal Co., Ltd. Gallium intermetallic com- 
pounds were manufactured by Mitsubishi 
Metal Corp., Nippon Light Metal Co., Ltd., 
Sumitomo Electric Co., Ltd., and Sumito- 
mo Metal Mining Co., Ltd. 
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Sumika Alusuisse Gallium Ltd. (Su- 
mika), a joint venture between Swiss Alu- 
minium Ltd. (Alusuise) and Sumitomo 
Chemical Co., was formed in Japan to pro- 
duce gallium metal as a byproduct of alu- 
mina production. Sumika was to establish 
a $2.5 million plant at Nijhama with a 
gallium production capacity of 2,000 kilo- 
grams per year; initial startup was sched- 
uled for late 1973. Alusuisse was to pro- 
vide the technical know-how for the 
installation and operation of the plant. 

Dowa Mining Co., Ltd. (Dowa) in- 
creased its gallium production capacity 
from 5 kilograms per month to 100 kilo- 
grams per month at its Kosaka (Akita Pre- 
fecture) plant. The gallium raw material 
source for the Kosaka plant was from resi- 
dues from the Iijima zinc smelter which is 
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operated by Dowa’s subsidiary, Akita Zinc 
(Akita Zinc). Akita Zinc reportedly 
produced sufficient residue to allow recov- 
ery of 200 kilograms of gallium a month. 
Netherlands.—N. V. Billiton Maatschap- 
pij (Billiton), in partnership with Kaw- 
ecki Berylco Industries, Inc. (KBI) , formed 
N. V. Kawecki-Billiton Metaalindustrie 
(Kawecki-Billiton), which replaced the 
Special Metals Division of Billiton. KBI 
became the exclusive sales agent in the 
United States and Canada for Kawecki-Bil- 
liton’s ultra-high-purity metals which, in 
addition to gallium, include antimony, ar- 
senic, bismuth, cadmium, copper, gold, in- 
dium, lead, tellurium, and tin. 
World producers of gallium by company, 
location, and raw materials source are as 
follows: 


Country Company Location Source 
Gand!!! 9x2 Cominco Ltd Trail, British Zinc ore. 
Columbia 
China, People's Republic of____ NA N c NA. 
Czechoslovakia. E. WEE NA SE NA. 
EE Alusuisse France S. AA Marseilles Bauxite. 
Germany, West Martins werk G. m. b. H. fur Chemische Bergheim / Do. 
und Metallurgische Produktion. Erft. 
Hungar / 7J7J7777ͤͤ ·ĩ1 A CUPS NAA NA. 
i u u ee Società Alluminio Veneta Azioni. ..... Porto Marghera. Bauxite. 
Dowa Mining Co., Ltd Kos aa ine ore 
JSDpAnS ac eege Nippon Light Metal Co., Ltd Shimizu........ Bauxite. 
Sumika Alusuisse Gallium Ltd - Nijhama...-... Do. 
Toho Zinc Company Fujioka........ Zinc ore. 
Norwayyů yyy Vigeland Metal Refinery A8... Vigeland. ...... High-purity 
aluminum. 
Switzerland Alusuisse Research Laboratories Neuhausen am Crude gallium 
Rheinfall. metal. 
U.S.S.R- C op m DU NA . . `... A. 
United States (Eagle Pich Company of America Bauxite, Ark.... Bauxite. 
Eagle-Picher Industries, Ine Quapaw, Okla... Zinc ore. 
NA Not available. 
TECHNOLOGY 


International Business Machines Corp. 
announced the development of a new type 
of solar cell that is more efficient than ex- 
isting cells in converting sunlight to 
electricity.? The new solar cell was capable 
of converting 18% or more of the energy 
of the sunlight into electricity, older cells 
were typically 11% to 13% efficient. The 
cell is composed of a gallium arsenide 
layer and a layer of gallium-aluminum-ar- 
senide doped with zinc atoms. The new 
cell reportedly could operate at higher 
temperatures than other cells and was 
more resistant to electron and proton ra- 
diation. 

Crystals of  gadolinium-gallium-garnet 
were produced at the Bell Laboratories 
using a computer-controlled crystal-growing 
method. In this method, a digital scale 


records the weight of the molten material 
from which the rare-earth garnet is drawn. 
The computer uses the change in weight 
of the molten metal to calculate the rate 
of change of the crystal weight, which pro- 
vides an indication of the diameter of the 
crystal as it is formed. The gadolinium- 
gallium-garnet is used as a substitute ma- 
terial for magnetic bubbles, a new develop- 
ment by the Bell Laboratories, for 
information storage in electronic switching 
systems and in computers. 

GEC-Marconi Electronics of Chelmsford, 
England, developed a compact, thin radar 


2 Wall Street Journal New-Type Solar Cell De- 


. 179, No. 93, May 11, 1972, 


Orpa of Gadoli- 
79, No. 176, 


veloped by IBM. 


p 

3 American Metal Market. 
nium Produced at Bell Labs. 
Sept. 26, 1972, p. 11. 


GALLIUM 


display screen based on a matrix of light- 
emitting gallium-arsenide-phosphide 
diodes.* “The new screen is reported to be 
more functionally reliable and, because it 
uses less than 20% of the power of con- 
ventional cathode ray tubes, it runs at a 
much lower temperature. 

The RCA Laboratories in Princeton, 
N.J., produced the first instance of super- 
conductivity of an alloy containing only 
two elements at a temperature higher than 
20° K.5 The new material, niobium-gal- 
lium, was superconductive at 20.3°K, which 
could reduce cooling costs for the super- 
conductive phenomenon by 75% and could 
hasten practical applications in electric 
motors, generators, and transmission lines. 

A patent was issued on the recovery of 
gallium values from circulating aluminate 
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solution used in the Bayer process for pro- 
ducing alumina.6 

The proceedings of a conference held at 
Pebble Beach, Calif., on optoelectronics 
were published by the Materials Research 
Corporation.7 Papers on the technology of 
growing single crystals of gallium arsenide 
and gallium phosphide and the evaluation 
of optoelectronic materials were included 
in the proceedings. 


4 Chemical and Engineering News. Concentrates 
5 V. 50, No. 37, Sept. 11, 1972, p. 


5 Chemical and Engineering News. Concentrates 
SE V. 50, No. 35, Aug, 28, 1972, p. 


* Mihake, S. (assigned to Chuo Tatemono Co., 
5 . U.S. Pat. 3, 677,918, July 

Materials Research Corporation. Optoelectron- 
ics, The Technol of Optoelectronic Materials. 
Orangeburg, New York, 1972. 
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Gem Stones 


By Robert G. Clarke : 


Although no formal gem stone mining 
industry exists in the United States, pro- 
duction in 1972 was estimated to be 
$2.7 million, an increase of 4% over the 
value of production in 1971. Individual 
collectors accounted for most of the quan- 


tity and value. Members of clubs in all 
States collected mineral specimens and rock 
samples. A few deposits were operated for 
the production of rough material that was 
sold directly to wholesale or retail outlets 
and sometimes to jewelry manufacturers. 


DOMESTIC PRODUCTION 


Gem stone production was estimated to 
be $1,000 or more for each of 38 States. 
The following States accounted for 77% of 
the total production, in thousands: Ore- 
gon, $793; California, $215; Arizona, $168; 
Texas, $163; Washington, $163; Wyoming, 
$142; Colorado, $131; Montana, $120; Ne- 
vada, $110; and Idaho, $105. 

The State of Arkansas purchased the 
only diamond mine area in North America 
for development as a State park.2 The 
property amounted to 867 acres, including 
the 78-acre diamond-producing crater. The 
cost was $750,000. 

A find of semiprecious tourmaline was 
reported at the Vevel Pit on Plumbago 
Mountain, near Newry, Maine.s High 
value estimates were made for the find be- 
cause of the large quantity of watermelon 
tourmalines, 3 inches in diameter, 4 to 5 
inches long, green on the outside and pink 
inside. 

The Ruggles mine, near Grafton, N.H., 
the oldest mica mine in the United States, 
was reopened to tourists and rock collec- 
tors on a fee basis. The mine was origi- 
nally opened in 1803 and was operated for 
the production of feldspar from 1932 to 
1959. About 150 minerals have been found 
at the Ruggles mine. The list, in addition 
to mica and feldspar, includes amethyst, 
beryl, rose and smoky quartz, aquamarine, 
garnet, gummite, autunite, and zircon. 

Tourists to the Mt. Washington Valley 
area of the White Mountain National For- 
est obtained collector’s permits free of 
charge from the U.S. Forest Service Head- 


` 435-444, Part III; No. 396, v. 47, No. 9 


quarters at Laconia, N.H.5 The permit al- 
lowed hobby collecting only and required 
restoring work areas. Minerals mentioned 
as collected included smoky quartz, ame- 
thyst, topaz, feldspar, mica, and other peg- 
matite minerals. 

Mines and minerals of the State of Vir- 
ginia were described in a four-part series.e 

A 10,000-pound boulder of jade was cut 
at the Majestic Jade Co., Riverton, Wyo.7 
The boulder was one of several removed 
by the company from its Verla-Irene oper- 
ations near Jeffrey City, Wyo. After cutting, 
the jade sold for an average of $10 per 
pound. 

Descriptions of field trips, events, and 
mineral and gem stone finds were reported 
throughout the year by Gems and Miner- 
als, Lapidary Journal, Mineralogical Rec- 
ord, and Rocks and Minerals. 


1 Physical scientist, Division of Nonmetallic 
Minerals. 

2 Arkansas Gazette (Little Rock, Ark.). Crater 
of Diamonds Land is Purchased by State. Mar. 
15, 1972, p. 17. 

3 Shevis, A. $1 Million Value Newry Tourmaline 
Trove Is Found. Daily Kennebec Journal, Au- 
gusta, Maine, Nov. 18, 1972, Pe: 1-2. 

4 Bohlin, V. Gems To Fall From the Sky. Her- 
ald Traveler and Boston Record American (Bos- 
ton, Mass.), Sept. 6, 1972, p. 22. 

5 Morrisey, C. There's Quartz in Them Thar 
Hills. New Hampshire Sun ay News (Manchester, 
N.H.), Sept. 3, 1972, pp. 31, 37. 

6 Morrill P. Virginia Mines and Minerals. 
Rocks and Minerals. Part I; No. 393, v. 47, No. 
6, June 1972, pp. 363-371. Part II; Nos. 
394-395, v. 47, Nos. 7-8, July-August 1972, PP: 
, p- 
tember 1972, pp. 515-523. Part IV; No. 397, v. 
47, No. 10, October 1972, pp. 587-596. 

7 Star-Tribune (Casper, Wyo.). More To Come. 
Jan. 6, 1973. 
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CONSUMPTION 


Domestic gem stone output generally 
went to rock, mineral, and gem stone 
collections, objects of art, and jewelry. Ap- 
parent consumption of gem stones (domes- 


tic production plus imports minus exports 
and reexports) increased to $423 million, 
compared with $311 million in 1971, be- 
cause of greater imports of diamond. 


PRICES 


During 1972, representative price ranges 
for first-quality, cut and polished, un- 
mounted gem diamond were 0.25 carat, 
$100 to $400; 0.5 carat, $300 to $1,000; 1 
carat, $700 to $3,500; 2 carats, $2,000 to 


$11,500; and 3 carats, $3,500 to $25,000. The 
median price for each range was 0.25 
carat, $200; 0.5 carat, $550; 1 carat, $1,675; 
2 carats, $4,500; and 3 carats, $9,000. 


FOREIGN TRADE 


Exports of all gem materials amounted 
to $184.9 million, and reexports, to $110.9 
million. Diamond was 93% of the value of 
exports and 92% of the value of reexports. 
U.S. exports of diamond in 1972, on which 
work was done prior to reexport, 
amounted to 371,381 
$172.3 million. Of this, diamond, rough or 
uncut, suitable for gem stones, not classi- 
fied by weight, was 345 carats valued at 
$18,975; cut but unset, not over 0.5 carat, 
was 63,780 carats valued at $11.5 million; 
and cut but unset, over 0.5 carat, was 
307,256 carats valued at $160.8 million. 

Reexports of diamond, on which no 
work was done, amounted to 1,430,244 car- 
ats valued at $101.9 million in categories 
as follows: Rough or uncut, suitable for 
gem stones, not classified by weight, 
1,335,606 carats valued at $79.0 million; 
cut but unset, not over 0.5 carat, 40,384 
carats valued at $7.7 million; cut but 
unset, over 0.5 carat, 54,254 carats valued 
at $15.2 million. 

The six leading recipients of diamond 
exports and reexports accounted for 94% 
of the carats and 86% of the value and 
were as follows: Israel, 609,121 carats val- 
ued at $41.0 million; Belgium, 435,075 car- 
ats valued at $28.5 million; Switzerland, 
203,209 carats valued at $37.7 million; 
Netherlands, 177,003 carats valued at $40.0 
million; Japan, 154,497 carats valued at 
$34.7 million; and Hong Kong, 112,124 car- 
ats valued at $71.1 million. 

Exports of all other gem materials 
amounted to $12.6 million. Of this total, 
pearls, natural and cultured, not set or 
strung, were valued at $0.2 million. Natu- 


carats valued at 


ral precious and semiprecious stones, unset, 
were valued at $9.7 million; synthetic or 
reconstructed stones, unset, were valued at 
$2.7 million. Reexports of all other gem 
materials amounted to $9.0 million. Reex- 
ports of pearls amounted to $0.3 million; 
of natural precious and  semiprecious 
stones, unset, to $8.5 million; and of syn- 
thetic or reconstructed stones, unset, to 
$0.2 million. 

Imports of gem material increased 36% 
in value compared with that of 1971. Dia- 
mond accounted for 88% of the total 
value of gem stone imports. 


The four leading suppliers of diamond 
imports were as follows: United Kingdom, 
1,334,000 carats valued at $182.2 million; 
Belgium-Luxembourg, 1,275,000 carats val- 
ued at $158.1 million; Republic of South 
Africa, 980,000 carats valued at $108.3 mil- 
lion; and Israel, 890,000 carats valued at 
$103.4 million. 


Imports of emeralds increased 63% in 
quantity and 187% in value. Of 30 coun- 
tries supplying natural emeralds to the 
United States, India furnished 276,198 car- 
ats valued at $6.2 million; Brazil, 90,483 
carats valued at $1.5 million; and Colom- 
bia, 26,635 carats valued at $7.2 million. 
Also furnishing emeralds to the United 
States, but for which the country of origin 
was unknown, were Switzerland, 31,266 car- 
ats valued at $2.3 million; Hong Kong, 
52,905 carats valued at $14 million; 
United Kingdom, 31,634 carats valued at 
$1.2 million; and France, 4,979 carats val- 
ued at $1.0 million. These seven countries 
furnished 90% of the quantity (in carats) 
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and 94% of the value of total emerald im- Thailand, $7.3 million; Sri Lanka (Cey- 

ports. lon), $1.5 million; Switzerland, $1.0 mil- 
Imports of rubies and sapphires in- lion; India, $1.0 million; Hong Kong, $0.7 

creased 61% and came from 31 countries. million; France, $05 million; and United 

Seven countries accounted for 95% of the Kingdom, $0.5 million. 

value of rubies and sapphires, as follows: Synthetic materials, gem stone quality, 


Table 1.—U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 


1971 1972 
Stones r y a s eae es 
Quantity Value Quantity Value 
Diamonds: 
Rough or uncut. _........---------_------------------ 2,742 254, 575 3,096 338, 624 
Cut ür set E 1.925 208, 667 2,410 288, 055 
Emeralds: Cut but unset. --------------------------------- 851 7,731 578 22,176 
Rubies and sapphires: Cut but uns ett NA 8,206 NA 18,172 
LE au MEME COR RON ammi NA 1 NA 96 
Pearls: 
Netgen eege NA 864 NA 571 
Cultured. usu he ek et yn nau ola E ELE NA 6,895 NA 7,615 
Ee TEE NA 5,013 NA 8,707 
Other precious and semiprecious stones: 
Rough and uncut NA 8,532 NA 6,210 
Cut but TT nao uec EO keke ee NA 18,456 NA 17,288 
Other, RRE EES NA 784 NA 1,107 
Synthetic: 
, number.. 11, 040 9,492 16,957 10, 571 
Gf! õĩ⁰˙“ dd mts ya eee NA 137 NA 165 
Imitation gem stones NA 7,180 NA 6,829 
Il ³oW A 8 NA 525,983 NA 716,136 


NA Not available. 


Table 2.—U.S. imports for consumption of diamond (exclusive of industrial diamond), 
by country 


(Thousand carats and thousand dollars) 


1970 1971 1972 
Rough or Cut but Rough or Cut but Rough or Cut but 
Country uncut unset uncut unset uncut unset 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity tity 
Belgium- 

Luxembourg 64 6,572 868 103, 705 88 9,092 1,036 113,626 64 10,706 1,211 147,392 
Brazil 31 1,184 1 80 3 129 2 232 (.) 26 8 821 
Canada 2 462 1 60 m Y 1 69 E um 1 82 
Central 

African 

Republic... 165 5,826 eg -- 208 6,785 "X -. 207 6,587 = 8 
France....... 4 195 27 2,550 21 634 81 2,514 83 1,564 28 1,895 
Germany, 

West. 2 117 4 516 1 121 2 210 (2) 31 3 324 
Guyana 26 1,074 (.) 19 1 49 (?) 19 2 96 (J) 6 
India........ Sa 2x 40 3,475 ES us 80 6,429 == -. 186 16,507 
Israel 52 6,723 604 61,753 47 3,425 671 69,569 38 5,120 852 98,316 
Japan (1) 20 (1) 18  () 88 2 208 Ge Ge 1 129 
Liberia 6 1,893 = aed 17 3,797 OO 66 3 1,611 oO 67 
Netherlands. 23 7,886 18 1,899 31 6,190 20 2,440 37 10,948 15 2,266 
Sierra Leone = e 6 814 281 14, 331 4 527 164 165,598 8 824 


South Africa, 
Republic of. 593 54,571 26 6,868 904 88,389 25 6,388 958 100,059 27 8,286 


Switzerland... 4 854 1 262 16 3,149 11 1,156 41 2,269 8 1,188 
ng SUME ew => 44 6,826 zg 2x 24 3,824 T ma 85 5,802 
nite 
Kingdom...1,482 140,248 6 970 947 118,918 12. 1,366 1,802 178,659 82 8,586 
venezuela. 223 6,838 t -. 177 4,283 Ez -- 244 5,118 x. Se 
Other.......- 6 711 6 918 () 255 4 529 2 287 10 1,564 


Total..2,683 284,164 1,642 190,788 2,742 254,575 1,925 208,667 8,096 388,624 2,410 288,055 
1 Less than Le unit, 
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cut but not set, and including others, 
amounted to $10.7 million in imports. 
From West Germany, the value of synthet- 
ics was $3.8 million; from Switzerland, $1.5 
million; from France, $1.0 million; from 
Japan, $0.9 million; and from Austria, $0.8 
million. 

Marcasites, cut, not set, and suitable for 
jewelry were imported from two countries. 
From France, the value of marcasites was 
$77,000, and from Israel, $19,000. 

Precious and semiprecious stones, rough 
and uncut, amounted to $6.2 million in 
imports. Three countries accounted for 
75% of the value as follows: Colombia, 
$2.7 million; Brazil, $1.0 million; and Aus- 
tralia, $0.9 million. 

Precious and semiprecious stones, cut 
but not set, amounted to $17.2 million in 
imports. Six countries accounted for 86% 
of the value as follows: Hong Kong, $7.8 
million; Brazil, $2.2 million; Australia, $2.2 
million; West Germany, $1.3 million; 
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Japan, $0.9 million; and Taiwan, $0.5 mil- 
lion. 

Natural pearls and parts imported from 
India were valued at $0.4 million. Other 
leading suppliers of natural pearls and the 
value of imports were as follows: France, 
$57,500; Hong Kong, $35,500; and Japan, 
$29,000. Imports of cultured pearls from 
Japan were valued at $7.3 million. Cul- 
tured pearls were also imported from 
Hong Kong valued at $112,600; from 
Burma, $89,000; and from Switzerland, 
$67,600. 

Four countries accounted for nearly 
100% of the value of imports of imitation 
pearls, as follows: Japan, $3.0 million; 
Hong Kong, $0.5 million; Taiwan, $0.2 
million; and Spain, $0.04 million. 

Of 18 countries supplying imitation gem 
stones to the United States, five countries 
accounted for 97% by value, as follows: 
Austria, $3.2 million; West Germany, $1.9 
million; Czechoslovakia, $0.8 million; Japan, 
$0.4 million; and Hong Kong, $0.3 million. 


WORLD REVIEW 


Angola.—The consortium composed of 
Companhia de Diamantes de Angola 
(45%) , De Beers Consolidated Mines, Ltd. 
(45%), and the Angolan Government 
(10%) reported the finding of two promis- 


ing and extensive kimberlite deposits in its 


concession area.8 No announcement of sig- 
nificant finds during the past year was 
made by the smaller companies. 
Australia.—Australian production of natu- 
ral sapphire was the world’s largest in 
1970.9 Recovery of alluvial sapphires were 
mainly from Swanbrook Creek near Inver- 
ell and from Frazer Creek near Glen 
Innes, both in New South Wales. Domin- 
ion Mining, Ltd. commissioned a new 
$600,000 sapphire washing plant, claimed 
to be the world's largest. The sapphires 
ranged from colorless to dark blue, blue 
green, green, yellow, and blue yellow. A 
large portion of the marketable gems 
weighed more than 1 carat each, and some 
weighed as much as 40 carats. 
Botswana.—The Orapa diamond mine, 
which became fully operational in June 
1972, was the only producer of diamonds. 
It was estimated that 85% of the diamond 
production by weight was industrial dia- 
mond, and that 50% of the value was gem 
stone. About 8,540 tons per day were 


mined from the open pit. Little addi- 
tional cost would be involved to expand 
processing by 50% should the market de- 
mand warrant the increase.10 
Brazil.—Mineragéo Tejucana S.A. contin- 
ued to be the largest diamond mining op- 
eration. The company operated two 
electric bucket dredges (12- and 9-cubic- 
foot buckets) on the Jequitinhonha River 
54 miles north of Diamantina, Minas Ger- 
ais. The company also operated a suction 
dredge to remove barren sand ahead of 
the bucket dredges. Early in 1972, a large 
aquamarine weighing 65 kilograms was 
found near Ihla Grande, Municipio of 
Itaobim, Minas Gerais, and was the largest 
found in Minas Gerais since 1947. 
Burma.—Burma’s Eighth Annual Gem, 
Jade, and Pearl Emporium closed March 5, 
1972, with reported sales of US$2.3 mil- 
lion, a 12% decrease from the previous 
year's record sales.11 Jade was the biggest 


8 Bureau of Mines. Diamond: Angola. Mineral 

Trade Notes, v. 69, No. 10, October 1972, p. 3. 

9 World Mining. Mechanization Boosts Austra- 

rr Sapphire Output. V. 26, No. 1, January 
P. 

10 1 of Mines. Diamond: Botswana. Min- 
en. Trade Notes, v. 69, No. 9, September 1972, 
p 

11 Bureau of Mines. Gem Once Burma. Min- 
eral Trade Notes, v. 69, No. 6, June 1972, p. 10. 
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seller, accounting for US$1.7 million in 
sales. Several Burmese press accounts com- 
mented unfavorably on the status of the 
gem industry and suggested that a better 
system should be found. A ruby deposit 
was reported 60 miles northwest of Mo- 
gong, Kachin State.12 


Guyana.—M & V Diamond Mines was 
incorporated in Canada under a Dominion 
charter with the objective of mining dia- 
monds in Guyana.13 The company quali- 
fied in Guyana on December 31, 1971. The 
company obtained five diamond locations 
covering a combined length of 5.5 miles on 
th Potaro and Kopinang Rivers in the 
Mazaruni Mining District, the main dia- 
mond area of Guyana. 

India.—All diamond production in 1972 
was from the Panna District, Madhya Pra- 
desh. Diamond mining operations were 
controlled and supervised by the Govern- 
ment of India-owned National Mineral De- 
velopment Corporation (NMDC) in col- 
laboration with the State Government of 
Madhya Pradesh. About 82% of the pro- 
duction was gem quality. NMDC imported 
mine-run diamond from African sources 
for cutting, polishing, and reexport, which 
in 1971 amounted to US$28 million as 
imports and US$42 million as exports. 

Ivory Coast.—Diamond production was 
the only output of the mining industry in 
Ivory Coast since the stoppage of man- 
ganese ore mining in 1970.14 Société Anony- 
me de Recherches et d'Exploitation 
Minières en Côte d'Ivoire (SAREMCI) 
produced 250,367 carats in 1971 and aimed 
for a similar production in 1972. Société 
Diamantifere de Côte d'Ivoire (SO- 
DIAMCI) stopped activities at Sassandra 
and at Seguela. On the other hand, the 
Waston Co. put into operation in January 
1971 a processing plant that produced 
65,382 carats in 1971 and for which the 
objective in 1972 was 72,000 carats. 

Lesotho.—London and Rhodesian Min- 
ing and Land Co. (Lonrho) ceased pros- 
pecting operations at Kao in Butha Buthe 
district that it had begun in 1969 in a 
search for diamond.15 Rio  Tinto-Zinc 
Corp. (RTZ) pulled out of Letseng.la- 
Terai in the Mokhotlong district after 
more than 3 years of prospecting and sam- 
pling. Lonrho spent approximately $1.25 
million and RTZ about $3.75 million on 
their respective operations. Newmont Min- 
ing Corp., which began prospecting at Kao 
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in 1971, has spent $1.9 million on its oper- 
ation. 

Sierra Leone.—The “Star of Sierra 
Leone,” a 969-carat diamond, third largest 
ever found in the world, was sold to Harry 
Winston, Inc., of New York for more than 
900,000 pounds sterling or over $2 million. 
The sale of “The Star of Sierra Leone” 
contributed greatly to the profits of the 
National Diamond Mining Co. (DIM- 
INCO). DIMINCO is 51% owned by the 
Government.16 Diamond sales represented 
more than 60% of all Sierra Leone official 
exports in 1971. The importance of the 
diamond mining industry to the economy 
resulted in further prospecting for kimber- 
lite sources by DIMINCO to offset proj- 
ected decreases in production from alluvial 
areas. 

South Africa, Republic of.—The Repub- 
lic of South Africa and the Territory of 
South-West Africa combined are credited 
with over 40% of the gem-quality diamond 
output of the world in the period 1966 to 
1971.17 The De Beers group of mines, open 
pit, underground, and coastal, accounted 
for over 90% of the combined output of 
the two countries. De Beers developed a 
long-term mining plan for its mines under 
which part of the operations will be on 
standby to stretch out the lives of all the 
mines. Also, preference can be given to the 
sizes of diamond stones in demand by 
opening mines that satisfy the demand and 
by closing those that do not meet the de- 
mand. 

United Kingdom.—A comprehensive list 
of sites in England was published for 
collectors of gem stones and ornamental 
rocks.18 General locations for 18 mineral 
and rock types were shown on an accom- 
panying map. 

U.S.S.R.—V-O  Almazjuvelirexport, the 


12 World Mining. Burma. Jadeite and Precious 


Stones. V. 26, No. 1, January 1973, p. 38. 

13 Northern Miner ( Toronto). Form New Com- 
pany To Mine Diamonds 15 South America. V. 
57, No. 51, Mar. 9, 1972, p. 

14 Ivory Coast Bureau Ki "Misi and Geology. 
Translations on Africa, No. 1242. Joint Publica- 
tions Research Service, No. 57754, Dec. 12, 1972, 
pp. 16-20. 

15 Bureau of Mines. M ge ve Lesotho. Mineral 
Trade Notes, v. 70, No. March 1973, pp. 3-4. 

16 Meisler, S. Diamond Dieting in Sierra Leone 
T E 5 Business. The Denver Post, Sept. 28, 
972, p. 4 

17 Engineering and Mining Journal. Diamonds: 
One of South Africa's Best Friends. V. 173, No. 
11, November 191%; pp. D 184—185. 

18 Ada damson, S. Gems and Decorative 
Stone i 8 Mine & Sariy (London), v 
2, No. 1, January 1973, pp. 35-37. 
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U.S.S.R. foreign trade organization special- 
izing in diamond and jewelry exporting, 
exhibited amber products and diamonds at 
Unimart 1972, the Annual International 
Trade Fair, at Seattle, Wash.19 Represent- 
atives of U.S.S.R. claimed that the produc- 
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tion of diamond from Siberia equals that 
of the Republic of South Africa in quan- 
tity and quality. It was also claimed that 
the Kaliningrad amber fields are the larg- 
est in the world and constitute more than 
two-thirds of the world's amber reserve. 


Table 3.—Diamond (natural): World production by country 1 
(Thousand carats) 


1970 
Country 
Gem Indus- Total 
trial 
Africa: 
Angola... . ee 1,T97 599 2,896 
Botswana r 47 z 417 r4 
Central African 
Republica 313 169 482 

Ghana 255 2,295 2, 550 
Guinea 22 52 274 
Ivory Coast. 85 128 218 
Lesotho 2332. 4 18 17 
Liberia. 4577 4 285 4812 


South Africa, Repub- 


1971 1972 p 
Gem  Indus- Total Gem  Indus- Total 
trial trial 
1,810 608 2,418 1,171 891 1,562 
82 740 822 86 2,048 2,408 
288 149 487 846 178 524 
256 2,806 2,562 266 2,893 2,659 
22 52 74 25 55 80 
130 196 326 181 199 e° 830 
1 6 7 1 8 9 
4 582 4277 4 809 582 278 ° 810 


lic of: 
Premier mine 628 1,867 2,490 609 1,828 2,487 618 1,841 2,454 
Other De Beers 
Company . 2,615 2,140 4,755 2,162 1,769 3,981 2,291 1,874 4,165 
her 520 347 867 398 265 668 466 810 776 
Total 3,758 4,854 8,112 3,169 3,862 7,031 3,370 4,025 7,895 
South-West Africa, 

Territory of 1,772 9 1,865 1,566 82 1,648 1,516 80 1,596 
Tanzania 359 34 708 41 418 887 865 86 s 780 
Zaire...............- 1,649 12,488 14,087 1,250 11,270 12,520 980 12,880 18,860 

Other areas 
Brazil 22. r 150 r 150 r 800 r 150 r 150 z 800 155 155 310 
Guyana 24 37 61 19 29 48 20 29 49 
ndiaa 17 8 20 16 8 19 17 8 20 
Indonesia 14 20 12 3 15 12 15 

S. S. R... 1,600 6,250 7,850 1,800 7,000 8,800 1,850 7,850 9,200 
Venezuela. .......... r 181 r 878 r 509 114 885 499 141 31 4 

World total........ 18,297 29,198 42,495 12,851 28,751 41,102 11,867 31,288 43,155 

e Estimate. p Preliminary. r Revised 


1 Total (gem plus industrial) diamond out ut of each country is actually reported except where indicated to 


be an estimate by footnote. In contrast, the detailed se 


ate reporting of gem diamond and industrial diamond 


represents Bureau of Mines estimates in the case of all countries except Lesotho (all years), Liberia (1970 and 


1971) and Venezuela (all years), where sources give both total output and detail. T 
of total output between gem and industrial diamond is conjectural 


on unofficial information of varying reliability. 
? Official estimate by Government of Guinea. 


e estimated distribution 
the case of a number of countries, based 


3 Exports of diamond originating in Lesotho; excludes stones imported for cutting and subsequently 


reexported. 
* Exports for year ended August 81 of that stated. 
5 Exports 


s All company output from the Republic of South Africa except for that from the Premier mines; also ex- 
cludes company output from the Territory of South-West Africa and from Botswana. 


TECHNOLOGY 


A description of a technique to pan for 
diamond was published.2° By a modifica- 
tion of the method used to pan for placer 
gold, it is possible to find diamond speci- 
mens in the United States. The specific 
gravity of gold is 19.3 in the pure state 
and may decrease to 15.0 with impurities. 
The specific gravity of diamond is 3.52. 
Hence, the difference between diamond 


and quartz or common sand, specific grav- 
ity of 2.7, indicates the care to be exer- 
cised in the panning operation for dia- 
mond. The technique was used by the 


19 Barnett, C. Soviet Diamonds Mined in Siberia 


Dazzle Onlookers at Trade Fair. J. of Commerce, 
v. 313, No. 22, 762, Aug. 15, 1972, p. 3. 

20 Joque, M. S. Prospecting for Diamonds. Lap- 
No. 10, January 1973, pp. 
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author at localities in California. In addi- 
tion, to these finds, Frank Fischer, an en- 
trepreneur now of Lake Hamilton, Ark., 
applied his knowledge of diamond identi- 
fication that he gained from 10 years expe 
rience in the diamond fields of Minas Ger- 
ais, Brazil, to sites south of Murfreesboro, 
Ark. Mr. Fischer reported diamond finds at 
several locations. He believed that the lack 
of familiarity with diamond by most 
collectors explains the dearth of diamond 
finds in the United States. 

The quality of synthetic crystals was im- 
proved by application of computer controls 
to the growth process.21 The system was 
developed for producing the rare-earth 
garnet (gadolinium gallium garnet or 
GGG) and can be adapted to growing 
other kinds of crystals. 

At least 15 lasers were in use by dia- 


mond cutters around the world in New 
York, Antwerp, Israel, and India to in- 
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crease the value of diamond gem stones by 
100% or more.22 

A yearlong scientific study of the pat- 
ented 144-facet diamond cut showed that 
the new cut had an average brilliance 
32.2% higher than that of the conven- 
tional 58-facet cut.23 

The most valuable gem stone of the 
feldspars is moonstone. A complete descrip- 
tion of the chemical and physical require- 
ments for forming moonstone was pre- 
sented in an article that also described 
means for proper identification.?: 


21 American Metal Market. Crystals of Gadoli- 
nium Produced at Bell Labs. V. 79, No. 176, 
Sept. 26, 1972, p. 11. 

22 Ward, A. Pique Diamonds, Treated By Las- 
ers On The Increase In World Markets. Jewelers 
Cioran Keystone, v. 142, No. 6, March 1972, pp. 


23 Jewelers’ Circular-Keystone. 144- facet dia- 
monds more brilliant: Zeiss. V. 143, No. 3, De- 
cember 1972, p. 109. 

24 Rieman, H. M. Moonstone. Lapidary J., v. 


Didier » Google 


Gold 


By J. M. West? 


Free market gold prices rose sharply in 
1972 as a result of monetary uncertainties, 
higher world industrial consumption, re- 
duced supplies, and increased speculative 
buying of gold. The average price rose 
about $17 per troy ounce; the price change 
from the first of the year to the yearend 
was nearly $21 per ounce. On August 2, 
gold reached a record price, slightly over 
$70. The official price increased $3 per 
ounce to $38, effective May 8, 1972. U.S. 
Official gold reserves declined 15.6 million 
ounces during 1972, owing mainly to trans- 
actions with the International Monetary 
Fund (IMF). 

During 1972, domestic gold production 
declined to 1.45 million ounces, a drop of 


3% from 1971 output. About 76% of the 
newly mined gold came from four produc- 
ers: Homestake Mining Co., Kennecott 
Copper Corp., Carlin Gold Mining Co., 
and Cortez Gold Mines. Domestic con- 
sumption of gold rose 5% to 7.3 million 
ounces, with jewelry and arts accounting 
for 60% of the total consumed. Net im- 
ports declined 21% and industry stocks 
rose approximately 1% during the year. 
World gold production declined in 1972, 
chiefly because of a continuing drop in the 
Republic of South Africa production. The 
Republic of South Africa supplied 65% of 
the world’s newly mined production; the 


15 Physical scientist, Division of Nonferrous Met- 
als. 


Table 1.—Salient gold statistics 


1968 1969 1970 1971 1972 
United States: 
Mine production. .... thousand troy ounces. . 1,478 1,738 1,743 1,495 1,450 
CCC thousands.. $58,088 $71,944 363,439 361, 673 $84,967 
Ore (dry and siliceous) produced: 
Gold ore thousand short tons 2,780 8.393 8,692 8,472 8,820 
Gold-silver EE ee ule do. 199 208 W 166 169 
Silver ore do.... 655 655 678 574 944 
Percentage derived from: 
Dry and siliceous ores................. 63 59 60 60 58 
Base-metal oe 84 40 38 89 41 
Placers_.____ ĩ˙ wr ue ease wee 3 1 2 1 1 
Refinery production 1. thousand troy ounces. . 1,539 1,717 NA NA NA 
Exports eo eee BS do 23,962 338 1,074 1.339 1,472 
Imports, general 49. do- 5,944 5, 861 6,652 7,201 6, 126 
Stocks Dec. 31: 
Monetary ?___.__........--- millions.. $10,892 $11,859 $11,072 $10, 206 $10, 487 
Industrial....... thousand troy ounces.. 8,617 4,158 ,984 
Consumption in industry and the arts... do 6,604 7,109 5,973 Hi 933 1 288 
€ a 3 Average per troy ounee $39.26 $41.51 $36.41 $41. 25 $58. 60 
orld: 
Production.......... thousand troy ounces.. 46,165 46,612 41,522 46,491 44,711 
Official reserves millions.. $40,905 $41,010 $41,275 144,742  *$45,000 
r Revised. NA Not available. W Withheld to avoid disclosing individual company confidential data; 


included in gold and silver ores. 
1 From domestic ores—U.S. Bureau of the Mint. 
* Excludes coinage. 
š Includes gold in Exchange Stabilization Fund. 


4 2 S. Treasury price through March 15, 1968, and Engelhard selling quotations March 20, 1968, through 


1972 
5 Held b 


6 Value based at $38 per troy ounce. 


free-world central banks and governments. 
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GOLD 


U.S.S.R. ranked second to the Republic of 
South Africa, with an estimated 6.9 million 
ounces produced in 1972. Third and 
fourth were Canada and the United States, 
both with declining outputs. 


David Lloyd-Jacob, Manager, Consoli- 
dated Gold Fields Ltd., told a conference 
in London in October 1972 that he esti- 
mated the total newly mined world supply 
of gold coming to markets in 1972, includ- 
ing that from the Republic of South Af- 
rica and Russian sales, would decline 5.1 
million ounces to 38.6 million ounces. Of 
the total, it was estimated that 16.1 mil- 
lion ounces would go to jewelry manufac- 
turers in advanced countries, 11.9 million 
ounces-sharply lower than in 1971 to jew- 
elry manufacturers in less developed coun- 
tries, and the balance into other fabrica- 
tion including coins. Substantial net 
dishoarding of gold was anticipated to sup- 
ply rising industrial demands in 1972-73. 
Russian sales of gold on world markets 
have been estimated at 8 million ounces in 
1972 and were expected to drop to 4.8 mil- 
lion ounces in 1978. R. C. J. Goode, Presi- 
dent, Chamber of Mines of South Africa, 
predicted in an address at the same Lon- 
don conference that even with an immedi- 
ate increase in the official gold price to $70 
per ounce the Republic of South Africa 
production would probably decline to 26.3 
million ounces by 1982. If the price was to 
go to $100, a 1982 output of 27.2 million 
ounces was predicted. Estimates took into 
account various factors, such as working 
costs, pay limits, ore reserves, etc. 


Legislation and Government Programs.— 
Following the December 18, 1971, accord 
of finance ministers from 10 leading in- 
dustrial nations at the Smithsonian Institu- 
tion, Washington, D.C., the U.S. Congress 
passed a bill which was signed into law 
March 31, 1972, (Public Law 92-268) to 
devalue the dollar to the equivalent of $38 
per troy ounce of gold. In early May, $1.6 
billion was appropriated to adjust U.S. 
balances in international financial institu- 
tions to accomodate the devaluation, and 
on May 8, 1972, the Act became effective, 
changing the par value of the dollar to one 
thirty-eighth of an ounce of gold. A num- 
ber of bills were introduced in the Con- 
gress to permit American citizens to hold 
gold but none of the bills reached a vote. 


In a report issued November 18, 1972, 
by the Subcommittee on Internationa] Ex- 
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change and Payments of the Joint Eco- 
nomic Committee, Congress of the United 
States (92d Congress, 2d Session), the fol- 
lowing recommendations were made in re- 
spect to actions on gold for the purpose of 
deem phasizing gold as a reserve asset: 


l. The March 1968 two-tier gold 
agreement should be modified to per- 
mit, at their own initiative and voli- 
tion, sales of gold in the free market 
by the IMF and central banks. On the 
other hand, the prohibition against 
central bank purchases of gold in the 
free market or directly from the Re- 
public of South Africa ought to be 
maintained. 

2. Under a reformed international 
monetary regime, special drawing rights 
should be made acceptable in "ieu of 
gold in all transactions between the 
IMF and its member countries. 

3. As soon as the international mon- 
etary reform that is currently being 
negotiated is achieved, all prohibitions 
on the purchases, sale, and holding of 
gold by American citizens should be 
promptly abolished. 

4. The current agreement commit- 
ting the IMF to purchase gold from 
the Republic of South Africa under 
certain conditions ought not to be re- 
newed. Instead it should be terminated 
in 2 years when it expires. Recommen- 
dations were also made toward strength- 
ening the special drawing rights me- 
chanism. 


A Canadian exchange opened at Winni- 
peg in November for trading gold futures, 
and because of many questions, the Treas- 
ury Gold Regulations permitting persons 
and firms licensed by the Treasury Depart- 
ment to buy and hold gold for commer- 
cial, industrial, and artistic purposes "in 
amounts necessary to conduct their busi- 
ness operations" were clarified, as follows: 
Under the Regulations, the purchase of 
gold in futures markets is treated in the 
same manner as other gold purchases: 


1) Treasury’s Gold Regulations pro- 
vide that Americans may not acquire 
any interest in gold, at home or abroad, 
unless authorized by a Treasury license. 
This prohibition is applicable to U.S. 
citizens wherever residing, to non- 
citizens residing in the United States 
and to U.S. companies and their for- 
eign subsidiaries. 

2) U.S. firms and individuals author- 
ized by a Treasury license to buy or 
hold gold for commercial, industrial, and 
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artistic purposes may engage in gold 
futures transactions only to an extent 
consistent with their licenses. Specifi- 
cally, purchases of gold futures are 
limited in amount to the specific in- 
ventory restrictions contained in their 
licenses and the transactions must serve 
the legitimate and customary purposes 
of their businesses. Speculative activities 
by gold licensees not related to current 
business operations could result in the 
revocation of their gold licenses and 
subject them to the civil and criminal 
provisions prescribed by law. 


Gold purchased for future delivery 
will be included in the authorized in- 
ventory of the gold licensee. Gold 
licensees are required to set forth their 
net futures position in their regular re- 
ports to the Treasury Department and 
their position is subject to inspection 
at all times. 


3) U.S. firms and foreign subsidiaries 
of U.S. firms which are members of 
commodity exchanges abroad may en- 
gage in brokerage activities on such 
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exchanges for Treasury gold licensees 

and for firms and individuals not sub- 

ject to the jurisdiction of the United 

States. A Treasury gold license is not 

required for brokerage functions. 

t the same time, brokerage firms 
may not acquire any interest in gold for 
their own account for present or future 
delivery. Brokerage firms engaging in 
brokerage activities must take reason- 
able measures to assure that the trans- 
actions on behalf of U.S. gold licensees 
serve legitimate business purposes and 
are consistent with the limitations con- 
tained in the gold license. They must 
also take reasonable measures to assure 
that non-U.S. citizens with whom they 
transact business are not acting on be- 
half of U.S. citizens. 

The Office of Minerals Exploration 
(OME), U.S. Geological Survey continued 
its program of offering participatory loans 
for gold exploration up to 75% of ap- 
proved costs. However, only a few rela- 
tively small loans or active contracts were 
approved or in effect. 


DOMESTIC PRODUCTION 


A decline in domestic gold production in 
1972 was largely the result of a strike at 
the Homestake gold mine, Lead, S.D., 
which together with other production 
problems cut over 100,000 ounces from the 
Homestake’s output. Outputs from copper 
mining States of Nevada, Arizona, New 
Mexico, and Montana, were generally 
higher in 1972, offsetting part of the South 
Dakota drop; Colorado production in- 
creased owing to greater base-and-pre- 
cious-metal mine activity. A decline in 
Utah output was signalled by the yearend 
closure of the Mayflower mine, operated 
under lease by the Hecla Mining Co. In 
1972 the Mayflower produced 46,863 ounces 
of gold in addition to other metals. Down- 
trends continued in most other States, al- 
though there was a widespread increase in 
prospecting and exploration activity be- 
cause of higher gold prices. Golden Cycle 
Corp. announced a $6 million program to 
reactivate its mining operations in the 
Cripple Creek area of Colorado. Work was 
begun by a subsidiary, Cripple Creek Gold 
Corp., to rehabilitate the Carlton tunnel 
and rebuild mill facilities. Diamond drill- 
ing was planned in 1973 on the 3,111-foot 
level, reached from the Ajax shaft which 
was also rehabilitated. The Shenandoah 


mill of Standard Metals Corp., in the Sil- 
verton area, San Juan County, Colo., 
treated about 700 tons of ore daily from 
the Sunnyside mine. 

In Alaska, a gold dredge which had 
been inactive for two seasons, was reacti- 
vated on the Solomon River, in the Nome 
area, and offshore gold deposits were 
under investigation for possible new 
oceangoing dredge operations at several lo- 
cations. UV Industries, Inc. (formerly 
United States Smelting, Refining and Min- 
ing Co.) operated a gold dredge at Ho- 
gatza, in the Yukon River region. Other 
smaller scale placer mining was active in 
the Hot Springs, Fortymile, Ruby, and Idi- 
tarod districts of Alaska. In Montana, Ju- 
dith Gold Corp. continued evaluation of 
its property in the Kendall district near 
Lewistown, Fergus County. Gold milling 
facilities were under construction in Ne- 
vada at Silver Peak, Esmeralda County; at 
a property near Manhattan, Nye County; 
and at a site near Tonopah, Esmeralda 
County. 

Gold production dropped 21% to 407,397 
ounces valued at $23.1 million in 1972 at 
the Homestake mine in South Dakota. Ore 
grade averaged 0.278 ounce of gold per ton 
treated compared with 0.285 ounce in 1971. 
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Figure 1.—Gold production in the United States. 


A total of 1.47 milion tons of ore was 
milled. Construction of a new gold recov- 
ery unit using a “charcoal-in-pulp” process 
was nearly completed and was due to go 
into operation in early 1973. Lower gold 
losses were anticipated in 1973 as a result. 
Measured ore reserves at the Homestake 
mine were estimated at 7.3 million tons 
averaging 0.299 ounce per ton at the end 
of 1972. Deep level development reached 
the maximum project depth, shaft equip- 
ment was installed, and new working levels 
were driven in preparation for increased 
extraction rates. 


At the Cortez mine, Lander County, 
Nev., mill throughput rose to 803,000 tons 
in 1972; however, the mine was due to 
close in early 1973 owing to ore depletion. 
Production increased 59%, to 190,600 
ounces compared with 120,251 ounces pro- 
duced in 1971. The average grade milled 
was 0.214 ounce per ton and 88.957, was re- 
covered. A large low-grade waste dump, 
containing 1.6 million tons of mine-run 
material, was constructed for cyanide 
“heap-leaching” and during the year 37,600 
ounces was produced by this low cost 
method. Material in the waste dump was 
estimated to average only about 0.06 ounce 


per ton and ultimate extraction was ex- 
pected to be 50% or higher. Cortez Gold 
Mines also conducted studies in the nearby 
Gold Acres area and planned to establish a 
heap-leach/activated carbon extraction op- 
eration there, trucking any quantities of 
milling grade ores found to the Cortez 
mil] for treatment. 


The Carlin mine, Eureka County, Nev., 
produced 194,000 ounces of gold compared 
with 199,000. ounces in 1971. Sales were 
valued at $11.7 million compared with $8.3 
million in 1971. The average grade of ore 
milled was 0.238 ounce per ton, compared 
with 0.287 ounce per ton in 1971. Heap- 
leaching was credited with recovery of 
about 2% of the gold, with the balance 
from treating better grade oxidized and 
carbonaceous ores in the established mill- 
ing circuits. Investigations and production 
planning continued at the Bootstrap de- 
posit, which was expected to be partly a 
heap-leach operation, with the better ores 
hauled to the Carlin cyanide plant for 
processing. Another deposit nearby, the 
Blue Star, was also scheduled for develop- 
ment. Ore reserves at the main Carlin de- 
posit were estimated at yearend to be 2.71 
million tons averaging 0.317 ounce per ton. 
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This compared with 3.5 million tons aver- 
aging 0.297 ounce per ton at yearend 1971. 
Combined reserves at the Bootstrap and 
Blue Star deposits were estimated at 1.1 
million tons of somewhat lower grade ore. 
Production was scheduled at the latter two 
deposits about yearend 1973. Carbon-col- 
umn gold extraction units underwent test- 
ing at each major gold operation (Home- 
stake, Cortez, and Carlin) and were 
expected to lead to more efficient produc- 
tion. 

At Bingham, Utah, the Utah Copper Di- 
vision, Kennecott Copper Corp., remained 
the principal byproduct gold producer, re- 
ported gold production, mostly from the 
Bingham pit totaling 350,080 ounces in 
1972. The Knob Hill gold mine, operated 
in conjunction with the Gold Dollar prop- 
erty of Day Mines, Inc., in the Republic 
district of northeastern Washington, was a 
continuing source of gold; reserves report- 
edly were adequate for about 2 more years 
of operation. Day Mines’ share of produc- 
tion from the Gold Dollar Lease was 15,281 
tons of ore milled averaging 0.85 ounce of 
gold and 2.34 ounces of silver per ton. The 
firm’s share in output from a joint opera- 
tion with Knob Hill Mines, Inc, was 
12,255 tons of ore averaging 0.43 ounce of 
gold and 2.5 ounces of silver per ton. An 
$80,000 diamond drilling program was 
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scheduled in 1973 to develop further re- 
serves. 

Production from the Mayflower mine, lo- 
cated in the Park City district of Utah and 
leased from Newpark Resources, Inc. by 
Hecla Mining Co., included 46,863 ounces 
of gold. Accompanying the gold were 
620,024 ounces of silver, 3,586 tons of lead, 
2,163 tons of zinc, and 1,495 tons of cop- 
per. A total of 114,604 tons of ore was 
produced. At yearend, Hecla terminated its 
lease, owing to depleted ore reserves, and 
closed the mine. 

All but a few thousand ounces of Colo- 
rado’s gold production in 1972 came from 
the Sunnyside mine, operated by Standard 
Metals Corp.; the Idarado mine, operated 
by Idarado Mining Co.; and the Leadville 
mine, operated by American Smelting & 
Refining Co. The latter mines were oper- 
ated primarily for base metals, with the 
gold as a byproduct. 

Of total U.S. gold production, the lead- 
ing four producers, Homestake Mining, 
Kennecott Copper, Carlin Gold Mining, 
and Cortez Gold Mines, contributed 76%; 
98% of the total was accountable to 25 
leading producers (table 6). Placer and 
byproduct gold production accounted for 
1% and 4%, respectively, of total gold out- 
put. An estimated 2.1 million ounces of 
secondary gold was produced compared 
with 2.2 million ounces in 1971. 


CONSUMPTION AND USES 


Domestic consumption of gold, as re- 
ported by the Office of Domestic Gold and 
Silver Operations, U.S. Department of the 
Treasury, rose 5% to 7.3 million ounces in 
1972. Consumption in 1972, as indicated by 
reports of fabricators of industrial and 
other products, was divided, as follows, in 
thousand ounces (with 1971 figures for 
comparison): Jewelry and arts, 4,344 
(4,299) ; dental, 750 (750); and industrial, 
including space and defense 2,191 (1,884). 
Increases in most categories were the result 
of an upsurge in the U.S. economy and 
greater affluence. 


Consumption was undeterred by sharply 
higher gold prices, although manufacturers 
noted increasing efforts to substitute other 
metals, use thinner plating, cover smaller 
areas of products, and lower the carat con- 
tent of gold. Most users were reported “by 
choice or by lack of a suitable substitute, 


to be sticking with gold and the higher 
costs involved.” Increased costs were 
passed on to consumers of many products, 
notably jewelry purchasers, but for a vari- 
ety of reasons some manufacturers had to 
absorb the increases themselves. Electronic 
products makers were particularly hard 
pressed because of intense competition and 
were reported investing in more spot-plat- 
ing and selective plating equipment in 
1972.3 Palladium was used more in contact 
and connector points as a base for reduc- 
ing the thickness of gold. Some increase in 
substitution of tin for gold was noted in 
the manufacture of printed circuit boards. 


2 Wall Street Journal. Guessing About Gold: 


Metal's Unsettled Price Confuses Firms; Some 
Hold Off Buying, Others Build Stocks. V. 180, 
No. 118, June 12, 1972, p. 34. 

3 Snyderman, Nat. Price Pressures May Hit 
Gold Vendors to Electronics Firms. Am. Metal 
Market, v. 79, No. 156, Aug. 28, 1972, p. 61. 
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One firm offered a new customer's service 
to solve technical problems with contact 
bimetal materials. Other firms sent tech- 
nical representatives to plating plants to 
advise customers on ways to economize on 
use of gold. It was contended that gold 
plating operators lost from 10% to 60% of 
their gold because of inefficiencies.5 A new 
form of gold salts to provide more uni- 
form gold plating was said to. have been 
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developed.s A superior doped gold ribbon 
and wire product was developed, 7 and a 
gold-coated foil was used in an experimen- 
tal telephone needing no metal contacts 
for dialing.s A substitute dental alloy 
using titanium or chrome base alloys in- 
stead of gold was marketed,? and gold- 
plated beryllium-copper radar waveguides 
were used in the new Hawk missile.10 


STOCKS 


Monetary.—Official U.S. gold stocks, in- 
cluding those in the Exchange Stabilization 
Fund, were valued at $10,487 million based 
on $38 per ounce gold at the end of 1972 
compared with $10,206 million based on 
$35 per ounce gold at the end of 1971. 
The equivalent amounts of gold were 276.0 
milion ounces at the end of 1972 com- 
pared with 291.6 million ounces a year 
earlier for a net outflow of 15.6 million 
ounces. Virtually all of the outflow was the 
result of a resale of gold to the IMF in 
the early part of the year. Suspension of 
convertibility of dollars to gold, begun in 
August 1971, remained in effect at yearend 
1972. 


Federal Reserve Banks held $15,530 mil- 
lion (408.7 -million ounces at $38 per 
ounce) worth of “earmarked” gold at the 
end of 1972 for foreign and international 
agency accounts. This compared with 
$13,815 million (394.7 million ounces at 
$35 per ounce) at the end of 1971. Total 
gold stocks of national monetary authori- 
ties and international institutions (exclud- 
ing the U.S.S.R., other Eastern European 
countries, and the People's Republic of 
China) were valued at an estimated 
$45,000 million at the end of 1972 com- 
pared with $44,742 a year earlier. Stocks 
were equivalent to about 1,184 million 
troy ounces compared with 1,177 million 
ounces at yearend 1971, indicating an accu- 
mulation of nearly 7 million ounces. 


World monetary gold stocks at the end 
of 1972 were distributed, as follows, in 
million ounces: United States (276.0) ; IMF 
(153.3); West Germany (117.8); France 
(100.6); Switzerland (83.1); Italy (82.3); 
the Netherlands (542); Belgium (48.1); 
Portugal (26.9); Canada (219); Japan 
(21.1); Republic of South Africa (17.9 


compared with 10.8 at end of 1971) ; Spain 
(14.2); Venezuela (11.2); Bank for Inter- 
national Settlements (5.7); and others 
(155.2). The largest gain in stocks was 
with the IMF, which acquired about 18.2 
million ounces, mainly from the United 
States, as a result of dollar devaluation. 
"Paper gold” Special Drawing Rights 
(SDR’s) in the IMF totaled 9,431 million 
at the end of 1972 compared with 6,378 
million at the end of 1971, an increase of 
8,053 million. The SDR's, created to in- 
crease world money liquidity, were the of- 
ficial equivalent of 269.5 million ounces of 
gold (the unit of SDR by definition is 
equivalent to 0.888671 gram of fine gold). 
Thus, SDR's added to amounts in exist- 
ence at yearend 1971 were equivalent to 
87.2 million ounces of gold, over twice the 
free-world mine production of gold during 
1972. 


Industrial.—Inventories of gold at do- 
mestic refiners and fabricators rose approx- 
imately 1% during 1972, to 4.41 million 
ounces, according to data collected by the 
Office of Domestic Gold and Silver Opera- 
tions. 


4 Belos, Rick. Engelhard Group Has Answers 
To Contact Bi-Metal Queries. Am. Metal Market, 
v. 79, No. 155, Aug. 25, 1972, p. 17. 

5 American Metal Market. Technic Chief Warns 
Gold Users Rising Market Good Time To Stay 
on Toes. V. 79, No. 109, June 12, 1972, p. 10. 

6 . Say New Form of Gold Salts Prolong 
rs of plate Parts. V. 79, No. 155, Aug. 25, 

, p. D 

7 . Alloying & Precious Metals: Close 
Control or Doped Gold Claimed. V. 78, No. 237, 
Dec. 13, 1971, p. 14. 

8 . Layer of Gold Plays Part in Bell 
Dialing Mechanism. V. 80, No. 25, Feb. 5, 1973, 
p. ° 


9 . Dentillium May Replace Some Dental 
Gold Uses. V. 79, No. 169, Sept. 15, 1972, p. 6. 

10 . Hawk Missile Waveguides Use Gold 
Plated Beryllium Alloy. V. 79, No. 145, Aug. 7, 
1972, p. 29. 
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Figure 2.—Gold reserves of free world central banks and governments. 


PRICES 


Free market gold prices rose to new 
highs during the year, reaching $70.45 per 
troy ounce (Engelhard Industries selling 
price) on August 2. This contrasted 
sharply with the official U.S. price of gold 
which was formally increased from $35 to 
$38 per ounce on May 8, and continued 
through the balance of the year at that 
level. The lowest free market price of the 
year was on January 3, the first trading 
day when the selling price was $44.45 per 
ounce. The price on the last trading day, 
December 28, was $65.10, an increase of 
$20.65 or 46% for the year. The average 
price for the year, $58.60 per ounce, was 
42% higher than in 1971. High prices gen- 
erally were attributed to speculative de- 
mand due to unsettled monetary and trade 


problems, also a restricted supply of newly 
mined gold coming to market. 


Table 3.—U.S. monthly gold selling prices, 


per ounce 
(Engelhard Industries) 
1972 
Month 

Average Low High 
January........... $46.20 $44.45 $47.80 
February.......... 48.70 47.45 49.70 
WER scenes 48.78 48.50 48.90 
April.............. 49.46 48.75 50.20 
J Lus ss 55.09 50.80 59.90 
June 62. 54 59. 65 65.30 
rr 66.15 65. 80 68. 75 
August 67.49 65.60 70.45 
September 65. 85 61.70 67.70 
October 65.82 64.55 65.95 

November 63.36 60. 80 64. 
ecember. ....... 64.31 63.35 65. 85 
Year total. 58. 60 44.45 10.45 
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FOREIGN TRADE 


Exports of gold in 1972 went largely to 
Switzerland (40%), the Netherlands 
(25%), and Canada (16%), with the bal- 
ance to eight other countries. Scrap com- 
prised 18% of the exports, going to the 
United Kingdom (45%), Belgium-Luxem- 
bourg (40%), and four other countries, A 
smal] quantity of monetary gold was in- 
cluded in bullion exports. 

Net imports of gold, mostly as bullion, 
showed a sharp rise (fig. 3) compared 
with those of 1971 and totaled 4.65 million 
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ounces. The inflow of gold in ore, scrap, 
and base bullion was balanced by an equal 
outflow in the form of scrap. Total im- 
ports of 6.13 million ounces were valued at 
$357.7 million; total exports of 1.47 mil- 
lion ounces were valued at $63.1 million. 
The bulk of the imports came from Can- 
ada (49%), Switzerland (33%), and the 
U.S.S.R. (9%). The balance was from 23 
other countries. Virtually all imported gold 
was destined for industrial use. 
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Figure 3.—Net exports or imports of gold. 


WORLD REVIEW 


World gold production declined again in 
1972 to 44.7 million ounces, a drop of 4%. 
Outputs of most of the main producing 
countries were lower except in the U.S.S.R. 
where the Government heavily subsidized 
production. Policies of the Republic of 
South Africa limiting the sale of gold con- 
tinued to exert a dominant influence on 
the gold markets, although releases of So- 
viet gold had significant effects in offset- 
ting the shortfall in world supply. World 


monetary unrest and trade problems re- 
sulted in rising speculative demands for 
gold and higher world prices as supplies 
fluctuated. Shipments of gold from the Re- 
public of South Africa to the United King- 
dom were only about 55%, of those in 1971 
indicating a diversion to other markets, 
primarily Switzerland. United Kingdom 
shipments of gold to the Far East and 
Middle East were sharply lower showing 
resistance on the part of purchasers in 
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those areas to high world prices. World in- 
dustrial consumption was estimated at 4 to 
5% higher than in 1971, consonant with 
the expanding economies of major manu- 
facturing nations. 
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Argentina.—Corporación Andina S.A., re- 
ported discovery of a placer gold deposit 
near the El Condor mine in Jujuy Prov- 
ince. The company sought assistance to de- 
velop the property under claim. 
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Figure 4.—World production of gold. 


Australia.—Australian refinery produc- 
tion of gold from ores and concentrates 
consisted of 540,300 ounces from domestic 
and 112,220 ounces from foreign sources. 
Also, 20,800 ounces was produced from do- 
mestic scrap and 2,100 ounces from foreign 
scrap. Mine production was up 12%, com- 
pared with that in 1971. 

Federal subsidies under the Gold Min- 
ing Industry Assistance Act were increased 
50% to 4512 maximum per ounce 
(A$1 = US$1.275) ; also, producers were al- 
lowed to keep 50% instead of 25% of the 
difference between the free market and of- 
ficial prices of gold. Most Australian and 
New Guinean gold was marketed. as be- 
fore, through the 700-member Australian 
Gold Producers’ Association, a cooperative 
organization of producers. As a result of 


higher gold prices, additional development 
work was planned at a number of mines, 
including the Lake View and Star mines, 
the largest remaining operations in the Kal- 
goorlie district of Western Australia. Ex- 
ploration of a gold-bearing structure was 
continued near Bathurst, New South 
Wales, by Pacific Copper Mines Ltd. Gold 
was reported associated with vanadium in 
a deposit being explored by Ferrovana- 
dium Corp. at Barambie, east of Gerald- 
ton, Western Australia. 

Bolivia.—The Bolivian Government is-. 
sued a Supreme Decree in June 1972 
reducing royalties on gold production pay- 
able to the Government for the purpose of 
encouraging gold mining, especially of pla- 
cer deposits north and northeast of La 
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Paz.11 Then, in December the Government 
issued another Decree annulling the one in 
June.12 The new Decree eliminated royal- 
ties altogether but applied a 2% tax on 
gross value of gold production to amortize 
debts owed by the Gold Cooperatives to 
the Banco Minero and Bolivian Develop- 
ment Corporation. South American Placers 
Inc., remained active in Bolivia, selling 
11,310 ounces produced in unrefined form 
in the first half of 1972. Gaensel Gold 
Mines & Co. completed a shaft to explore 
placer material on the upper Tipuani 
River and arranged with Lipez Mining Co. 
to exploit a placer deposit near the village 
of Mojotoro. The firm also was expected 
to take over the placer operation of Con- 
dor Mining Co., which had been active 
since about 1967. 


Brazil.—Lode gold production came 
from one group of mines operated by Mi- 
neracio Morro Velho S.A. in the area of 
Nova Lima, Minas Gerais. Output was 5% 
more than in 1971 when 157,400 ounces 
was recovered together with silver and 
white arsenic from 529,218 short tons of 
ore. Battelle Memorial Institute was pre- 
paring plans to modernize the plant, ex- 
panding arsenic output and adding sulfur 
recovery equipment. Cia.Mina da Passagem 
operated two floating dragline gold wash- 
ing plants near Mariana, Minas CGerais. 
About 6,400 ounces was produced in 1971 
at this operation. Mineração Tejucana S.A. 
recovered 2,600 ounces (also 1971) during 
diamond dredging on the Rio Jequitin- 
honha, Minas Gerais. A small quantity of 
byproduct gold was recovered from lead 
refining at the Panelas smelter, Paraná. A 
number of small-scale hand and portable 
washing plant operations in various parts 
of Brazil supplied the balance of produc- 
tion.13 


Canada.—Canadian gold production con- 
tinued its long decline with a 7% drop in 
1972. Ontario remained the largest gold 
producing Province, followed by Quebec, 
the Northwest Territories, and British Co- 
lumbia. The greatest drops in production 
were in Quebec (17%), and Ontario 
(11%) . Significant increases were noted in 
British Columbia (48%), the Prairie Prov- 
inces (4995) and the Atlantic Provinces 
(100%) . Total output was divided approx- 
imately, as follows, in percent: Ontario 
(49); Quebec (27); Northwest Territories 
(14); British Columbia (6); Prairie Prov- 
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inces (3); Atlantic Provinces (1); and the 
Yukon Territory (0.3). In Quebec five 
gold mines treated 2.4 million tons of ore 
and shipped products containing 359,469 
ounces of gold valued at $13.3 million in 
1972. 'The balance of production was from 
about 15 base metal mines reporting 12.25 
million tons of ore treated and shipments 
of 181,631 ounces of gold valued at $6.7 
million. It was announced about midyear 
that the Canadian Government would ex- 
tend its Emergency Gold Mining Assistance 
Act another 3 years until June 30, 1976. 
Under the act, gold producers were assured 
a return of Can $48.27 per troy ounce on 
mine production. 


During the year, Falconbridge Nickel 
Mines Ltd. announced plans to bring into 
production a section of its Ellis Lake 
Opemiska property in the Chibougamau 
area of Quebec where high copper-gold 
values were found. A 300-ton-per-day mill 
addition was planned for treatment, and 
ore reserves were estimated about 0.5 mil- 
lion tons. Teck Corp. continued the opera- 
tion of its Lamaque mine in Quebec, 
which had been scheduled for closure. 
Also, because of rising gold prices, East 
Malartic Mines Ltd. was scheduled to re- 
main in operation. Agnico-Eagle Mines 
Ltd. prepared to open its Eagle gold mine 
in the Joutel area of Quebec and sched- 
uled startup of a $3.8 million 1,000-ton- 
per-day mill in 1973. Chibex Ltd. planned 
to develop a gold-copper property in Ro- 
hault Township, in the Southern Chibou- 
gamau area. In Ontario, Dickenson Mines 
Ltd. drifted into some rich gold ore in a 
section purchased from Robin Red Lake 
Mines Ltd. and expanded milling to 450 
tons per day. Campbell Red Lake Mines 
Ltd. reported about the same rate of pro- 
duction in early 1972 as the year before 
with recovery of 0.65 ounce of gold per 
ton of ore milled. Earnings were sharply 
higher because of rising gold prices. The 
firm will spend $1 million to control emis- 
sions at its roaster plant in 1973. Pamour 
Porcupine Mines Ltd. was expanding ca- 
pacity from 1,900 to 2,500 tons of ore per 
day in the Porcupine district of Ontario 
and in November 1972 acquired Aunor 


11 U.S. Embassy, La Paz, Bolivia. State Depart- 
ment Airgram A-155, July 7, 1972, 7 pp. 

12 State Department Airgram A-308, 
Dec. 8, 1972, 3 pp. : 

13 U.S. Embassy, Rio de Janeiro, Brazil. State 
Departments Airgram A-236, Oct. 10, 1972, pp. 
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Gold Mines Ltd. Pamour milled 346,700 
tons of ore grading 0.152 ounce per ton in 
the first half of 1972. Kennco Explorations 
Ltd., owned by Kennecott Copper Corp., 
reported a gold-silver discovery in the 
Toodoggone River area north of Smithers, 
British Columbia and held about 600 
claims. Other companies were also active 
in the area. 

Colombia.—Pato Consolidated Gold 
Dredging Ltd., 67.5% owned by Interna- 
tional Mining Corp., reported 1971 produc- 
tion of 60,910 fine ounces of gold from 
17.8 million cubic yards of gravel. The 
firm operated four dredges, two of which 
were moved during the year to new loca- 
tions. Reserves declined to about 242 mil- 
lion cubic yards averaging 13.1 cents per 
yard and an additional 167 million yards 
averaging 10.1 cents per yard (basis $38 
per ounce). 

Costa Rica.—Financing of a new gold 
and silver development project was consid- 
ered by the U.S. Export-Import Bank. The 
Costa Rican Government continued to re- 
quire that all gold production be sold to 
the Central Bank at the official monetary 
rate. 

Dominican Republic.—New York & Hon- 
duras Rosario Mining Co. (name changed 
to Rosario Resources Corp. in 1973) and 
J. R. Simplot Co., in a joint venture, con- 
tinued exploration at the Pueblo Viejo 
gold-silver mine and planned to go into 
production in late 1974, processing 6,000 
tons of oxidized ores per day. At yearend 
reserves were estimated at about 20 million 
tons averaging 0.15 ounce of gold and 0.76 
ounce of silver. In addition, an equally 
large underlying sulfide zone was reported 
to contain 2.19% zinc, 0.25% copper, 0.131 
ounce per ton of gold and 1.12 ounces per 
ton of silver, and a pilot plant was 
planned for test processing of this ore. 

Fiji.—Fiji’s gold production, all from the 
Emperor Gold Mining Co. mine, was sold 
on the commercial market and in 1971 
brought in $3.5 million in foreign ex- 
change. Because of the mine's importance 
to the local economy, the Government de- 
cided to subsidize the operation to the ex- 
tent of $750,000 for further exploration 
and development work. 

India.—Bharat Gold Mines Ltd. was es- 
tablished to explore and develop the Ram- 
giri gold field in the Anantapur district of 
Andhra Pradesh. The Kolar mines in My- 
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sore continued to provide the bulk of 
Indian gold production under severe prob- 
lems of depth, heat, and difficult ground 
control. Most of the balance of production 
came from the Hutti mines, also in My- 
sore. Domestic commercial consumption of 
gold was probably slightly higher than the 
48,000 ounces reported in 1971. 

Japan.—Domestic consumption of gold 
during the fiscal year beginning April 1, 
1972, was estimated at about 2.8 million 
ounces. A 13% increase was forecast for 
the 1973 fiscal year beginning April 1, 
1973. Effective on that date, restrictions on 
importing gold into Japan were to be 
lifted as a move toward further import 
liberalization. 

Mexico.—Industrias Peíioles, S.A. and af- 
filiates accounted for about 70% of Mexi- 
can gold production in 1972. Mexican out- 
put was largely byproduct from base metal 
mining. During 1972, about 32,200 ounces 
came from gold-silver ores and concen- 
trates; 42,800 ounces came from copper re- 
fining, with the balance from other 
sources, including a small quantity from 
placer operations. Mid-Continent Mining 
Corp. (U.S.) announced plans to develop a 
large gold placer operation in southern 
Mexico. 


New Zealand.—South Westland Minerals 
Ltd. announced plans to operate two small 
gold dredges in the Gorge River area of 
the West Coast where the firm had a 
63,000-acre claim. Output of about 12 
ounces per day was expected. 

Papua-New Guinea, Territory of.—New 
Guinea Goldfields, Ltd. reported gold bul- 
lion sales valued at $485,191 and gold pre- 
mium receipts at $109,283 in 1971 and val- 
ues were expected to be higher in 1972. 
Exploration began on gold leases in Wau 
under an agreement with C.R.A. Explora- 
tion Pty. Ltd. Byproduct gold production 
began from the copper operation of Bou- 
gainville Copper Pty. Ltd. on Bougainville 
Island. Highland Gold Development NL 
began construction of a 100-ton-per-day 
mill at its Kathnel gold deposit near Kain- 
antu, New Guinea. 


Peru.—Production included about 34,100 
ounces in refined form. About 2,300 ounces 
of placer gold was produced in 1972. A 
commission was appointed by the Govern- 
ment of Peru to study and recommend 
measures to increase Peruvian gold produc- 
tion. Banco Minero reportedly discovered a 
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rich gold placer area on the Inambari 
River in the Department of Madre de 
Dios, and small scale production was 
started. Another gold deposit was under 
study in the Rioja area of northern Peru. 
Peru's gold consumption was reportedly 
about 200,000 ounces annually, more than 
twice the production. 


Philippines.—Production decreased in 
1972, mainly because of less byproduct 
gold output from copper operations. A 
complex subsidy system remained in 
effect.14 Benguet Consolidated Inc. re- 
mained the only important lode-gold min- 
ing firm in the Philippines, contributing 
about one-fifth of total gold production. 


Rhodesia, Southern.—Efforts were under- 
way to expand gold production with the 
reactivation of the Shamva mine, once a 
significant producer. The Dalny mine re- 
mained the country’s largest gold producer 
in 1972. 


South Africa, Republic of.—Production 
declined for the second straight year, drop- 
ping 7% to 29.2 million ounces in 1972. 
During the first 9 months of 1972, mines 
in the Transvaal area produced 14.24 mil- 
lion ounces; 7.85 million ounces was pro- 
duced in the Orange Free State area. The 
balance of production came from Cape 
Province (3,760 ounces) and Natal (965 
ounces). The largest and richest gold pro- 
ducer in 1972, as before, was the West 
Driefontein mine with 2.42 million ounces 
and mill recovery of 0.96 ounce of gold 
per metric ton of ore treated. The second 
largest output was recorded by Vaal Reefs, 
with 2.12 million ounces produced and re- 
covery grade of 0.40 ounce per ton. Ten 
other mines produced over 1 million 
ounces each in 1972. 

Generally, during 1972 larger tonnages 
of lower grade ores were mined because 
higher gold prices permitted economical 


production at a lower cutoff grade. Such 
procedures tend to prolong the productive 


life of a mine and, in fact, are required by 
the Republic of South Africa law as a con- 
servation practice. Output from the Rand 
Refinery Ltd. plant at Germiston, during 
the company's fiscal year, October 1, 1971, 
to September 30, 1972, was 30,140,490 fine 
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ounces of gold and 3,295,170 fine ounces of 
silver. Most of this was from bullion re- 
ceived from the mines, but 98,925 ounces 
of gold and 473,837 ounces of silver were 
from scrap. Several mine fires during the 
year caused production losses and a variety 
of accidents brought the gold mining fatal- 
ity rate to about one every 48 hours. Min- 
ing costs rose, partly as a result of basic 
wage increases and devaluation which 
made imported materials and machinery 
more expensive. Nearly one-fourth of all 
production in 1972 went into official re- 
serves of the Republic of South Africa Re- 
serve Bank and, thus, was not available to 
the free market. The Bank reported gold 
reserves equivalent to 11.54 million ounces 
in January, rising to 17.53 million ounces 
in October (converted at the rate of 
R28.30 per troy ounce), and accumulation 
continued through the yearend. 


U.S.S.R.—Gold production was higher in 
1972, with intensified activities in all pro- 
ducing areas but particularly in the desert 
areas of Kazakhstan and Uzbekistan, south 
of the Ural Mountains, and in the region 
of the Aral Sea. An important new discov- 
ery was reported in the Mugodzhar Moun- 
tains of western Kazakhstan, and large 
scale gold production was planned to 
begin about 1975. Development continued 
at the Muruntau gold field, on the south 
slope of the Muruntau Mountains in the 
central part of western Uzbekistan. A large 
cyanide/ion exchange extraction plant was 
in operation and open pit/underground 
mine development was in progress at Mu- 
runtau. Soviet gold sales on world markets 
rose sharply in 1972 as a result of the 
need for foreign exchange, principally to 
purchase wheat. 


Venezuela.—Canadian firms, Fairway Ex- 
plorations and Nor-Acme Gold Mines, sam- 
pled a placer gold area in the eastern part 
of the State of Bolívar and reported rela- 
tively high grade assay returns. More 
extensive sampling was planned in 
1972-73. Ores containing disseminated sub- 
microscopic gold from the Callao region of 
Venezuela were investigated by engineers 
of the Evaluation Center of the Ministry 
of Mines, and comparisons were made with 
Nevada (U.S.) deposits. 


TECHNOLOGY 


Research to apply cyanide heap-leaching 
and activated carbon recovery processes to 


14 U.S. Bureau of Mines. 


Gold: Philippines. 
Mineral Trade Notes, v. 69, No. 5, May 1972, 
pp. 11-13. 
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the treatment of low-grade or “slimy” gold 
ores has indicated that notable savings in 
plant investment and operating cost can be 
made as compared with conventional prac- 
tice. Bureau of Mines metallurgists at the 
Salt Lake City Metallurgy Research Center 
continued work during the year to develop 
improved gold recovery techniques. Tests 
at a carbon-in-pulp pilot plant operated in 
cooperation with the Homestake Mining 
Co. at Lead, S.Dak., showed that 90% to 
95% of the gold in a 0.15-ounce-per-ton 
slime feed could be cyanide leached and 
recovered on granular activated carbon. 
Based on the tests, construction of a full 
scale plant was started, and the company 
expected to complete by February 1973, a 
2,950-ton-per-day ^ carbon-in-pulp unit 
which will replace a more costly plate- 
and-frame filter-type slime-treatment plant. 
Continued development of a Bureau-in- 
vented pressure stripping process for re- 
covering gold from loaded carbon showed 
that savings could be achieved in stripping 
time, labor, and reagents. Carbon-column 
gold extraction methods developed by the 
Bureau were utilized at the Carlin and 
Cortez gold operations in Nevada to treat 
wash solutions before discharge to tailings 
ponds. Operating data on 4-foot-diameter 
expanded-bed carbon columns with solu- 
tions assaying 0.008 ounce of gold per ton 
showed recoveries up to 7595, and further 
testing was in progress to improve on this 
yield. 


Pilot plant studies were conducted at 
the Bureau of Mines Reno Metallurgy Re- 
search Center to improve gold recovery 
from carbonaceous gold ores using oxida- 
tion procedures based on use of chlorine 
and sodium hypochlorite.15 Treatment with 
20-pounds-per-ton sodium hypochlorite so- 
lution at 50° C for 4 hours followed by 
cyanidation resulted in 90% gold extrac- 
tion. A chlorine pretreatment produced 
about the same results in longer time but 
at lower temperature. Electrolyzing a pulp 
prepared with a brine solution proved 
equally effective, with power consumption 
on the order of 60 kwhr per ton of ore. A 
patent was issued on the process developed 
from the work. 16 Also patented were gold 
extraction processes using malononitrile in 
place of cyanide for solution followed by 
collection on an anion-exchange resini? 
and using isopropyl alcohol to recover gold 
from a chlorinated brine solution followed 
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by precipitation of gold with aqueous sul- 
fur dioxide.18 Phosphorus took part in a 
unique method devised to extract gold and 
other metals from dilute aqueous 
solutions.19 

Seismic and other geophysical measure- 
ments revealed levels of stratification and 
boundaries of Tertiary channels containing 
gold in the Badger Hill area of Nevada 
County, Calif.20 It was demonstrated 
that 30 percent of the drilling expenditures 
for exploring the deposits could have been 
saved by using geophysical methods ini- 
tially. Geochemical surveys showed gold 
and silver anomalies in three areas of the 
Brooks Range, Alaska, to accompany base- 
metal anomalies.21 One of the areas of in- 
terest was an unexplored zone in carbonate 
rocks north of the Wiseman and Chanda- 
lar districts. Placer gold and tin deposits 
were described in a text accompanying a 
map of the Teller area of the Seward Pen- 
insula, Alaska.22 Reworked glacial deposits 
from Alaska’s Seward Peninsula were cited 
as the source of offshore gold in the north- 
ern Bering Sea.23 Values in one area near 
Nome were reported as high as 920 ppb 
($1.48 per cubic yard at $50 per ounce). 
Beach deposits on the east shore of Bristol 
Bay, Alaska, were examined for gold. Al- 
though auriferous deposits were occasion- 
ally as large as 1 acre in areal extent, they 
were seldom more than 6 inches thick. 


15 Scheiner B. J., R. E. Lindstrom, W. J. Guay, 
and D. G. Peterson. Extraction of Gold From 
Carbonaceous Ores: Pilot Plant Studies. BuMines 
RI 7597, 1972, 20 pp. 

16. Scheiner, B. J., R. E. Lindstrom, and T. A. 
Henrie (assigned to U.S. Secretary of the Inte- 
rior). Recovery of Gold From Carbonaceous Ores. 
U.S. Pat. 3,639,925, Feb. 8, 1972. 

17 Scheiner, B. J. and R. E. Lindstrom (as- 
signed to U.S. Secretary of the Interior). Recovery 
of Gold. U.S. Pat. 3,635,697, Jan. 18, 1972. 

18 Hedrick, C. E., Jr. (assigned to U.S. Atomic 
Energy Commission). Recovery of Gold By Sol- 
iene Extraction. Canadian Pat. 905,683, July 25, 

19 Matthews, D. M. Method and Collector for 
Extracting Metals From an Aqueous Solution. 
U.S. Pat. 3,664,829, May 23, 1972. 

20 Tibbetts, Benton L., and James H. Scott. 
Geophysical Measurements of Gold-Bearing Grav- 
els, Nevada County, Calif. BuMines RI 7584, 
1972, 32 pp. 

21 Brosgé, W. P., and H. N. Reiser. Geochemi- 
cal Reconnaissance in the Wiseman and Chanda- 
lar Districts and  Adjacent Region, Southern 
Brooks Range, Alaska. U.S. Geol. Survey Prof. 
Paper 709, 1972, 21 pp. 

22 Sainsbury, C. L. Geologic Map of the Teller 
guandrangle, Western Seward Peninsula, Alaska. 

.S. Geol. Survey Map I-685, 1972. 

23 Nelson, C. H., and D. M. Hopkins. Sedimen- 
tary Processes and Distribution of Particulate 
Gold in the northern Bering Sea. U.S. Geo 
Survey Prof. Paper 689, 1972, 27 pp. 
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The maximum gold content found was 
0.007 ounce per ton.24 


The distribution of gold in altered bed- 
rock was studied in the Empire Mining 
district of Colorado, and high positive cor- 
relations found with tellurium, tin, bis- 
muth, and silver.25 Conversely, a negative 
correlation was found with manganese in 
the altered material. Based on the study, it 
was concluded that tellurium was the best 
“pathfinder” element to use in any wide- 
spread reconnaissance exploration for gold. 
Neutron-activation analyses of a wide vari- 
ety of igneous rocks and minerals showed 
that gold in suites of unaltered igneous 
rocks associated with gold deposits was 
present in essentially the same amount as 
in compositionally equivalent rocks from 
unmineralized regions.26 Gold content 
generally was highest in mafic rocks, de- 
creasing in silicic rocks. Gold above back- 
ground amounts was invariably found only 
locally in altered rocks, supporting other 
evidence that concentrations were either 
the result of remobilization or of second- 
ary introduction. Interestingly, unaltered 
rhyolitic rocks ranging widely in age, 
provenance, and petrochemistry were uni- 
formly low in gold (0.1-1 ppb), whereas 
calc-alkaline rocks from western U.S. bath- 
oliths were relatively high (0.5-10 ppb) . 

Descriptions and references to informa- 
tion on placer gold deposits were pub- 
lished for Arizona 27 and New Mexico.28 
Techniques of scuba diving for placer gold 
were described in a California publication.29 
Maps were published showing the distribu- 
tion of gold and silver in several areas of 
Sierra County, N. Mex.30 and of gold and 
copper in the Golconda and Iron Point 
Quadrangles, Nevada.31 


A new process was developed for solu- 
tion mining of gold and silver by intro- 
ducing into permeable zones containing 
these metals solutions of chloride brines, 
with “residual oxidation potentials” over 
500 millivolts, recovering the solution, and 
precipitating the precious metals with hy- 
drogen sulfide.32 In Yakutsk, U.S.S.R., the 
Scientific Research Institute for Rare Met- 
als (Irkutsk) conducted field experiments to 
prevent refreezing of soil, which delays 
gold mining operations during part of the 
year.33 A foam mixture was spread over 
the soil surface in several layers and mixed 
with snow to form a porous cover 1.5 me- 
ters thick. At the Vaal Reefs gold mine 
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near Klerksdorp, the Republic of South 
Africa, gold ore, finely ground, was 
pumped to the surface from a depth of 
7,200 feet using a new hydraulic hoisting 
system. Pumping capacity was equivalent 
to 25,000 dry tons of ore per month. 


The Chamber of Mines of South Africa 
continued to publish its quarterly series 
entitled, Gold Bulletin, containing articles 
on new uses for gold and abstracts on new 
technology.34 The January issue reviewed 
the optical and heat reflecting properties 
of very thin gold films; the Republic of 
South Africa research in gold mining and 
metallurgy was described in the July issue. 

Bureau of Mines researchers developed a 
process including  incineration,  caustic 
leaching, smelting, and electrolysis to eco- 
nomically recover precious metals and cop- 
per from low-grade, complex electronic 
scrape.35 In processing sweated aluminum 
electronic scrap, researchers developed and 


24 Kimball, Arthur L. Reconnaissance of Uga- 
shik Beach Sands, Bristol Bay, Alaska. BuMines 
Open-File Rept. 21-72, 1972, 28 pp.; available 
for consultation at the Bureau of Mines library 
in Juneau, Alaska, and at the Central Library, 
U.S. Department of the Interior, Washington, 
D.C.; and from the National Technical Informa- 
tion Service, Springfield, Va., PB 211 052. 

25 Chaffee, M. A. Distribution and Abundance 
of Gold and Other Selected Elements in Altered 
Bedrock, Empire Mining District, Clear Creek 
County, Colo. U.S. Geol. Survey Bull. 1278C, 
1972, 23 pp. 

26 Gottfried, David, J. J. Rowe, and R. I. Tell- 
ing. Distribution of Gold in Igneous Rocks. U.S. 
Geol. Survey Prof. Paper 727, 1972, 42 pp. 

27 Johnson, Maureen G. Placer Gold Deposits of 
Arizona. U.S. Geol. Survey Bull. 1355, 1972, 103 
Ppp. 

28 . Placer Gold Deposits of New Mexico. 
U.S. Geol. Survey Bull. 1348, 1972, 46 pp. 

29 Clark, William B. Diving for Gold in Cali- 
fornia. Calif. Geol., v. 25, No. 6, June 1972, pp. 
123-130. 

30 Alminas, H. V., K. C. Watts, and D. L. 
Siems. Maps Showing Silver and Gold Distribu- 
tion in the Winston and Chise Quandrangles and 
in the West Part of the Priest Tank Quadrangle, 
Sierra County, N. Mex. U.S. Geol Survey 
MF-400, 1972. 

81 Erickson, R. L., and S. P. Marsh. Geochemi- 
cal, Aeromagnetic, and Generalized Geologic 
Maps Showing Distribution and Abundance of 
Gold and Copper, Golconda and Iron Point 
Quandrangles, Humboldt County, Nev. U.S. Geol, 
Survey MF-314, 1971 (1972). 

32 Stenger, V. A., and W. R. Kramer (assigned 
to The Dow Chemical Co.). Process for Solution 
ng of Silver. U.S. Pat. 3,647,261, Mar. 7, 


33 Engineering and Mining Journal. News 
Briefs. V. 173, No. 9, September 1972, p. 234. 

34 Chamber of Mines of South Africa Research 
Organization (Johannesburg). Gold Bulletin, v. 
5, Nos. 1—4, 1972 issues (quarterly publication). 

35 Dannenberg, R. O., J. M. Maurice, and G. 
M. Potter. Recovery of Precious Metals From 
Electronic Scrap. BuMines RI 7683, 1972, 19 pp. 
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Table 4.—Mine production of recoverable gold in the United States, by State 


(Troy ounces) 


State 1968 1969 1970 1971 1972 
Alaska Loos ee ERRAT ede E EM 21,262 21,227 84,716 13,012 8,689 
e ß M 95,999 110, 878 109, 858 94,088 102 ,996 
, . 15, 682 904 4,999 2,96 974 
Sold EES 22 ,688 25, 777 37,114 42,081 61,100 
I /// ³ A O S Suysa 3,227 8,408 8,128 8,596 2,884 
Montana. 13,385 24, 189 22,456 15,618 28,725 
Nl; 317,382 456,294 480,144 874,878 419,748 
New Mexico. ........................ , 680 8,952 8,719 10,681 14,897 
|i. EE 23 875 256 2 (1) 

South Dakota... 593 , 052 598,146 678,716 513,427 407, 430 
Tennesse 126 124 1 176 
ö;ͤ—·ð ¾ s ie S EZ u te 334,419 433,385 408, 029 868,996 862,413 
Washington i 41,020 55,008 55,434 41,961 

Total. _---------------------- 1,478,292 1,788,176 1,748,822 1,495,108 1,449,948 


! Production of Pennsylvania, Washi 


(1972) combined to avoid disclosing individual company confidential 


Table 5.—Mine production of recoverable 
gold in the United States, by month 


(Troy ounces) 


Month 1971 1972 
January 133, 085 117,605 
February...............- 120,977 131,733 
Mel 136, 566 139, 489 
Apr... oe oe 127, 545 131,660 
May... mm 182,514 146,182 
mieses ete sonde 137 , 652 131,544 
Jü]. ͤ SUS OD upas > 106 , 504 
August 180,127 89, 035 
September i 107,000 
October 122,979 128 , 882 
November 126,218 114,081 
December 118,966 111,778 

Year total.... .... 1,495,108 1,449,948 


tested molten-salt electrorefining processes.36 
High quality aluminum was recovered at 
94% recovery rates and a copper-gold.silver 
anode product was treated, achieving re- 
covery rates of 98% of the contained 
metals. 

To develop a better understanding of cy- 
anide reactions in electrodeposition, Bell 
Telephone Laboratories studied behaviors 
in various baths using cyclic voltrammen- 
try and galvanostatic transients.37 


n, and Wyoming (1969), North Carolina (1971), and Oregon 


ata. 


Gold/copper characteristics were the sub- 
jects of several investigations, including 
diffusion of copper through thin gold elec- 
troplates,38 annealing and cold-working 
properties of CusAu,39 and the advantages 
of gold electrodeposited at very low cur- 
rent onto a coarse-grained copper surface 
for use as a substrate for Permalloy 
films.40 


36 Sullivan, T. A., R. L. de Beauchamp, and E. 
L. Singleton. Recovery of Aluminum, Base, and 
Precious Metals from Electronic Scrap. BuMines 
RI 7617, 1972, 16 pp. 

87 MacArthur, D. M. A Study of Gold Reduc- 
tion and Oxidation in Aqueous Solutions. J. 
Electrochem. Sci. and Technol., v. 119, No. 6, 
June 1972, pp. 672-676. 

88 Pinnel, M. R., and J. E. Bennett. Mass Dif- 
fusion in Polycrystalline Copper/Electroplated 
Gold Planar Couples. Metal. Trans., v. 3, No. 
7, July 1972, pp. 1989-1997. 

39 Ward, A. L., and D. E. Mikkola. A Diffrac- 
tion Study of the Annealing of Cold-Worked 
CusAu. Metall. Trans., v. 3, No. 6, June 1972, 
pp. 1479-1485. 

40 Luborsky, F. E., M. W. Breiter, and B. J. 
Drummond. Characterization of a Gold-Copper 
Composite Surface for Plated Wire Memory. J. 
as Soc., v. 119, No. 1, January 1972, 
pp. 92-96. 
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Table 7.—- Production of 
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gold in the United States in 1972, by State, type of mine, 


and class of ore, yielding gold, in terms of recoverable metal 


Lode 
Placer Gold ore Gold-silver ore Silver ore 
State (troy 
ounces of Troy Troy Troy 
gold) Short tons ounces Short tons ounces Short tons ounces 
of gold of gold of gold 
Alaska... 8,689 Se "T m "t EP — 
Arizona. 6 a -- 119,579 144 w w 
California 2, 822 14, 755 1951 W W . . 
Colorado 1,845 Ss Se Se <= w w 
Idaho... 0e ewe 5 se - Z: 881,046 1,047 
Montana 46 W 16,278 1668 12,48 270 
Nevada 24 1,786,568 384, 984 eis 2 15 19 
New Mexico mis 145, 296 18,379 z == w w 
South Dakota -- 1,466,767 407, 430 ge D Ge Ss 
EE 2 ae — 1143, 522 1758 W W 
Other States 35 66,461 41,925 == == Se aoe 
Total... cok 12,922 3,819,847 838,619 169,374 1,470 343, 685 1,886 
Percent of total 
SSI 1 zu 58 = (3) za (3) 
Lode 
Copper ore Lead ore Zinc ore 
Short tons Troy ounces Short tons Troy ounces Short tons Troy ounces 
of gol of gol of gold 
ECC a a € Ss zo 
Arona 188,906, 469 102, 286 D = m =Š 
California me = daa Es W W 
Colorado 3, 780 20 z Gë 249 ,098 600 
Isle -- 2,875 66 256,605 1,319 i z5 
Montana 17, 126, 668 22,885 11 40 8 ix 
Nevada.-............- 8,511,860 84,771 = Sa oe 2 
New Mexico. ............ 18, 767, 261 11,351 us =- Sa ge 
South Dakota............ Wé e 7 Bo SE ES 
(RK EE W W 8 ze € ios 
Other States es ES REX A 2g m 
Tos! 183,318,363 170,964 256,724 1,359 249,098 600 
Percent of total 
gold = 12 Së (3) =š (5 
Lode 
Copper-lead, lead-zinc, 
copper-zinc, and Old tailings, etc. Total 
copper-lead-zinc ores 
Troy ounces Troy Troy 
Short tons of gold Short tons ounces Short tons ounces 
of gold of gold 
Alaska. s un = Së = 8,689 
Arizona. 96,211 290 83, 867 420 139, 106, 126 102,996 
California. .............. 418,187 475 se s 126 17,942 8,974 
Colorado. ............. * 922,180 6 58,708 7,538 5 242 1,182,546 61,100 
Idaho................. 659 , 886 447 e ES 1,249,912 2,884 
Montana Ge = 55,186 866 17,200,726 23,725 
Nevada............... e Sa me -- 10,248,587 419,748 
New Mexico 188,278 167 = -- 18,950,880 14,897 
South Dakota Eos HEN = SS 1,466 , 767 407,430 
FFC nenei Daae 1 35,257,423 4 361,655 en -. 35, 400,945 862,418 
Other States 2222 1,762,000 176 12 1 1,828,478 42,187 
Total 38, 849, 160 421,518 146, 603 1,155 226,652,854 1,449,948 
Percent of total 
gold a 29 e (3) zu 100 


W Withheld to avoid disclosing individual company confidential data. 
! Combined with other dry and siliceous ores to avoid disclosing individual company confidential data. 
? Includes Oregon, Tennessee, Washington. 

uni 


3 Less than 


4 Combined with other base-metal ores to avoid disclosing individual company confidential data. 
š Includes byproduct gold recovered from tungsten ore in California and North Carolina and from fluorspar 


ore in Colorado. 


* Silver combined with copper-lead-zinc ores to avoid disclosing individual company confidential data. 
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Table 8.—Gold produced in the United States from ore, old tailings, etc., in 1972, 
by State and method of recovery, in terms of recoverable metal 


Ore and old tailings to mills 
Total!y q — ]ð7?7m ¼jß[ſ —¾ Crude ore, old 
ore, old Concentrates smelted tailings, etc., 
tailings, Recoverable in bullion and recoverable metal to smelters ! 
State etc., Thousand F. —— >—.s= —— Ü>°j——ə>Ə].O 

treated !? short Amalga- Cyani- Concen- Thou- 

(thousand tons 12 mation dation trates Troy sand Troy 
short (troy (troy (short ounces short ounces 
tons) ounces) ounces) tons) tons 

Arizona 166,029 165, 578 E -- 8,296,809 100, 386 451 2,604 
California 18 15 210 ES 5,056 928 3 14 
Colorado...... 1,271 1,269 8,789 ES 191,127 55,788 8 288 
Idaho 1,894 1,892 Eé = 170,319 888 2 
Montana 17,201 17,099 SS Ln 366,990 22,305 102 1,374 
Nevada 321,986 221,282 — 384,934 350, 804 84,898 54 
New Mexico... 20,296 20,127 "^ du 702 ,000 11,518 109 8,879 
South Dakota.. 1,467 1,467 -. 407,430 ne E = SN 
Utah.  .  . 86,006 85,846 Ge ee 852,052 361,655 160 758 
Other States *.. 5,568 5,568 SN ds 278,708 41,917 (s) 185 
Total... 270,582 269,643 8,999 792,364 6,218,865 631,678 889 8,980 


1 Includes some nongold-bearing ores not separable. 
s Excludes tonnages of fluorspar and tungsten ores from which gold was recovered as a byproduct. 
oe tonnages 1 wien od is heap leached. 
udes Oregon, Tennessee, Washington. 
s Less than 14 unít. i 


Table 9.—Gold produced at amalgamation and cyanidation mills in the United States 
and percentage of gold recoverable from all sources 


Bullion and precipitates Gold recoverable from all sources (percent) 
i recoverable (troy ounces) 
ear eee 
Amalgamation Cyanidation Amalgamation Cyanidation Smelting! Placers 
1968___._..... . .. 894,051 482,616 26.7 82.6 88.2 2.5 
1969_............... 897,869 580,694 28.0 88.5 42.0 1.5 
12710; 86 858,957 638,966 20.8 86.7 40.8 2.2 
11111 ee 8,071 882 , 468 2 55.7 48.0 1.1 
1972 L... ¿L 3 pers 8,999 792 ,864 8 54.6 44.2 9 


Lg aL 
1 Crude ores and concentrates, 
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Table 10.—Gold production at placer mines in the United States, by method of recovery 


Gold recoverable 


Material; h v ə əvz, — ə .- n -T 
Method and year Mines Washing washed Thousand Value Average 
producing plants (thousand troy (thou- value per 


cubic yards) ounces sands) cubic yard 


9702222 ste sce tees urease oe 1 1 709 29 $1,055 $1.488 
1971222222 a 8 2 3 1740 27 801 r8 .407 
1972 EE 2 2 1 558 24 297 . 425 
Dragline dredging: 
Ki EE 1 3 12 2(4) 20 3 10.000 
NOT E core 8 ZR ae mS 2 - m 
J. ⁵³ K beled 1 1 (1) 1 27 (2) 
Hydraulicking: 
IJ. 8 4 17 1 20 1.176 
yp ETE 5 5 82 1 80 .988 
19722. seu ³ s L 16 16 230 8 180 . 7188 
Nonfloating washing plants: 
!!!!! L E 19 37 1275 28 291 31.058 
1971 222.2; 8 21 88 1 289 28 r 334 r31.156 
1972 2522 te KK es Enn S eM et 85 35 1123 25 281 r 32.285 


Underground placer, small-scale mechani- 
cal and hand methods, and suction 


dredge: 
Ly EE 9 2 14 21 23 35.750 
/ EE 12 r2 6 r (4) 10 1.667 
TUTO I le Ie EEN 14 4 2 (4) 6 8.000 

Total placers: 
;õÜ;ê—ß AAA eak usan 88 47 11,007 239 1,409 31.399 
1971: 26 x 40 r 48 11,067 ? 16 r 675 r 3 .682 
1919. ees 68 58 1918 213 781 2.801 

r Revised. 


1 Excludes tonnage of material treated at commercial sand and gravel operations recovering byproduct gold. 

2 Includes gold recovered at commercial sand and gravel operations recovering byproduct gold. . 

3 ola recovered as a byproduct at sand and gravel operations not used in calculating average value per cubic 
yard. 

4 Less than 1⁄4 unit. 


Table 11.—U.S. gold consumption in industry and the arts e 


(Thousand troy ounces) 


Industry group 1968 1969 1970 1971 1972 
Jewelry and arts 8,908 8,839 3,840 4,299 4,844 
Den!!! 8 771 710 658 750 750 
Industrial, including space and defense. ........... 1,925 2,560 1,975 1,884 2,191 
;êG . Eu e b Edo uS 6,604 7,109 5,978 6,938 7,285 


* Estimated by Office of Domestic Gold and Silver Operations, U.S. Treasury Department. 


Table 12.—U.S. exports of gold in 1972, by country 


Ore, base bullion and scrap Refined bullion 
Destination — — 
Troy ounces Value Troy ounces Value 
(thousands) (thousands) 
Belgium- Luxembourg 107, 602 35, 969 as ne 
Ulf] ³§o¹w ³² ¼ MMM he A a ere Es Set 822 $14 
NET, TEE 1,084 60 232,744 13,314 
Germany, Weste 83 , 743 2,017 a ae 
PODER soos oie So de md 8 2,847 132 Ga —— 
Mee. 8 2 UE 274 17 
Netherlands... Pë oe 872,647 14,161 
ew Zealand... 13 1 25 - 
Switzerland... .. .. LLL. 8 SR e 594,887 20,802 
United Kingdom. ................................ 120,544 6,352 i sie 
Wenne. 8 £e Ss 6,062 214 


ũ ]⁰¹˙Aꝛ¹•²]·»o» con sos rasa paku A Ec E 265, 783 14,081 1,206,386 48,522 
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Table 13.—U.S. imports (general) of gold in 1972, by country 
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Ore and base bullion Refined bullion 
Country 
Troy ounces Value Troy ounces Value 
thousands) (thousands) 
AI ³ 88,945 $2,229 a Ge 
Austria. ³˙»W»ü◻ii.. ³ꝛ e ⅛om Lune Load de DE 24 $1 
Canada sos yd md 22,938 1.239 3,002,858 174,949 
Eege p 4,440 277 = 8 
Sir y ....-.--.- 450 27 a » 
Kraneg.-2.- 5 2202094 bul eee 16 () 154,499 8,696 
Germany, ud ð d ( Z 8 (1) 
HA ⁰⁰ 2,017 66 a Ss 
Jamaica EE ee ue SÉ 99 4 
JODEN coo ]⅛˙nʒ T. me 7,260 -305 
Kenya suro uruta rupo e e eo ee ea 235 15 SES SS 
, K ee ee ie eee = == 2,646 114 
.... ³ĩ 7,743 378 609 26 
Nein;; or: tenet eee 19,008 804 i zs 
N o AAA A 462 16 ae m 
Panama... uu uu es tie uec 4 2 EM i 
FCC Ü⁰¹AͥA0f0ßſ0.0³ k m 31,771 1,699 we CS 
EE EE 132,600 7,189 aoe E 
More EE 64 2 81 2 
Singa J h OA Sas eee ea 8 464 16 SE z 
South A Africa, Republic o 1,507 58 44,914 1,848 
Switzerland eegene cene 8 " -- 2,088,951 119, 182 
KEE 72 8 Ge EN 
UGS EEN 64 2 533,962 84,690 
United Kingdom. ................................ == de 79,492 8,885 
Ane 2,610 56 396 19 
„ TT 265, 453 14,028 5, 860, 749 343, 666 
1 Less than 1⁄4 unit. 
Table 14.— Value of gold imported into 
and exported from the United States 
(Thousand dollars) 
Year Exports Imports 
1970.7 web ees see 37,790 237,464 
Iii 8886 51,249 283,947 
1972: EE enema 68,058 857,689 
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Table 15.—Gold: World production 1 by country 


North America: 


e Estimate. 


Surinam 


Fhio y S Ie me ese 


—ͤ— — — n s —ʒäꝛ— T—— — o e Á mm wm ꝑ—p—ẽ—ñ——ö 2E —— 


FTE E 


Nigeria... E Aer 
ia, Southern 


ri 
Rhod 
South Africa, Republic of 


Sudan 3 DODENUS TIE 


Khmer, Republic of 
Korea, North 


(Troy ounces) 


——U—— ——ä—— e o ap gr o P 


em — - em em — mm em e e ps mm e mm em mm mm em c» "m m ep mm en wee 


Korea, Republic of... 


Malaysia: 


British Solomon Islands Protectorate. ............- 553 


«; k T Sienna 


j 
New Zealand EE EE 
Papua-New Guinea „ 


P Preliminary. 


r Revised. 


1970 


115,173 
1,743,322 


4,433 
r 107,673 
1,137 
22, 320 


500, 000 
82,164,107 


r 8,263 
180, 590 
er 10,700 


0 
160,000 
r 51,945 


8,912 
1,265 
602,715 
22, 602 


r 619,922 
291 


r 106,301 
11,283 


1971 


2,243 ,000 
500 


501,551 
31,388,631 
167 
171,686 


50,000 
118,569 
10,600 
255,255 
4,000 
160,000 
28,807 
4,491 
1,180 


637 , 048 
19,496 


672,106 
44 


1972 p 


e 502,000 


r 47,522,342 46,491,114 44,711,507 


1 Unless otherwise indicated, production is on the basis of mine output. 


2 Gold is also produced in B 


ulgaria, Czechoslovakia, Spain, and small quantities probably in Argentina, 


Burma, East Germany, Hungary, Thailand, and several other countries. Data for these countries are not 
available. Data are also lacking on clandestine activities. 
3 Bullion only; excludes gold from placer operations for which no data are available. 

y 


4 Purchased 


Bank of Monrovia. 


s Contained in blister copper, refinery muds, and electrolytic copper. 

s Refinery production for Japan was as follows: 1970—709 ,338 ounces; 1971—772 , 652 ounces; 1972—845 , 628 
ounces, 

7 New Guinea only. 


Graphite 


By David G. 


Natural graphite remained in tight 
supply in 1972. Domestic consumption rose, 
largely as a result of the recovery in the 
metals industry, while domestic production 
declined further and production in certain 
key foreign countries fell. Since imports 
rose by a lesser amount than estimated 
consumption, and exports were also higher, 
a probable drawdown of supplier and con- 
sumer stocks was indicated, despite an in- 
crease in releases from the national stock- 
piles. Prices of imported supplies were up 
sharply, particularly for crystalline graph- 
ites, on account of both tightness in the 
market and devaluation of the dollar. Do- 
mestic prices temporarily held the line, but 
they also rose in early 1978. 


Willard 1 


The manufactured graphite industry en- 
joyed a booming year, especially in the 
second half, again due to the revitalized 
metals industry market. Demand for elec- 
trodes, the industry's staple product which 
accounts for the bulk of manufactured 
graphite tonnage, registered a strong in- 
crease. Sales of most other manufactured 
graphite products also exhibited a healthy 
upswing. 

Legislation ana Government Programs.— 
Tight supply markets kept up consumers' 
interest in disposal of surplus graphite from 
the national stockpiles. As a result, virtually 
all surplus graphite in the stockpiles was 
committed to purchasers in competitive 


1 Economist, Division of Nonmetallic Minerals. 


Table 1.—Salient natural graphite statistics 


1968 1969 1970 1971 1972 

United States: 
Consumption !)) short tons. 88,507 37,164 82,908 89,172 47,774 
Value cee soe cee thousands $5,904 36,354 $5 , 866 $7,610 9,886 
Exports short tons 4,169 110, 264 Sei , 188 7,289 
Value. uoo ee thousands. . $509 $782 $701 $680 $888 
Imports for consumption 1. short tons 67,922 58,459 66,449 57,756 64,185 
rr EE thousands.. $2,494 $2,419 $3,027 $2,727 $3,847 
World: Production short tons.. 481,793 414,194 433,047 429,905 894,459 


r Revised. 
1 Includes some manufactured graphite. 


Table 2.—Government yearend stocks of natural graphite 


(Short tons) 
Type of graphite National Supplemental Total all 
stockpile stockpile stockpiles 
Malagasy crystalline flake: 
. Objective qq eee ³² AA ĩ o W ews 10, 800 = 10,800 
Uncommitted excess. eee ER 88 
Total- ¿un uum n eek ͤ ³VWAAA ³ é 8 10,888 um 10,888 
Malagasy crystalline fines: Objective) 5,280 11,910 7,140 
8 heey amorphous ump: Object; 24, 295 1,204 5,499 
Other than Sri Lanka (formerly Ceylon) and Malagasy, crystalline: 
Gelee yd y 32,800 me 2,800 


1 Includes 1 short ton nonstockpile-grade material. 
2 Includes 56 short tons nonstock pile grade material. 
3 Includes 867 short tons nonstockpile-grade material. 


Source: General Services Administration. Stockpile Report to the Congress July-December 1972, Statistical 
Supplement. 
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offerings, although actual shipments were 
scheduled over periods as long as 5 years. 
Inventories shown in table 2 omit all com- 
mitted surplus stocks. Comparison with the 
December 31, 1971 inventory indicates a 
disposal of 10,363 tons during 1972; how- 
ever, actual shipments totaled only about 
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3,000 tons, 45% greater than the 2,100 tons 
entering the market in 1971. 

An administration proposal to reduce the 
objectives of many stockpiled materials, in- 
cluding graphite, and dispose of the result- 
ing surpluses was under consideration in 
early 1975. 


DOMESTIC PRODUCTION 


Production of natural graphite in the 
United States declined further in 1972, al- 
though at a slower rate than the year be- 
fore. The only operating mine continued 
to be that of Southwestern Graphite Co. 
near Burnet, Tex., which produced a small 
flake crystalline graphite. 


Interest in domestic graphite mining was 
stimulated by the growing shortage and 
higher prices of imported natural graphite. 
Several former graphite mines and other 
properties were being considered for in- 
vestigation during the year. A deposit in 
Alaska, estimated to be quite large, was 
investigated by the Ceological Survey. 
Minor production has occurred there in the 
past, but its remote location and lack of 
access as yet render it uneconomic at cur- 
rent prices. 


Production of manufactured graphite re- 
gained an upward trend in 1972 after slip- 
ping slightly the year before. Ouput of 
275,311 tons was up 7% from the 256,137 
tons produced in 1971. Total value of 
production increased 17% to $183.6 million 
from $157.3 million the previous year. 

All metallurgical uses of manufactured 
graphite showed marked improvement as 
the metals industries recovered from their 
slump of 1970-71. Most other uses, such as 
mechanical products made of graphite, also 
fared well. The outlook for graphite fibers 
brightened somewhat as the result of its 
initial commercial acceptance in specialty 
sporting goods, which represents its first 
nondefense application. 


Manufactured graphite was produced in 
26 plants owned by 18 companies during 
1972. Some production may have taken 
place at other locations as well, particularly 
by users for in-house consumption. The 
considerably augmented list, as compared 
to that published last year, includes a 
number of plants making specialty products 
such as high-modulus fiber which had not 


| 
| 


been included in the manufactured graphite 
survey in previous years. The companies 
and plant locations were as follows: 


Company Plant Location 
Airco, Inc., Speer 
Diy us ncn Niagara Falls, N.Y. 
Punxsutawney, Pa. 
St. Marys, Pa. 
Avco Corp., Avco 
Systems Div Lowell, Mass. 
The Carborundum 
Co., Graphite 
J Products Div Hickman, Ky. 
Sanborn, N.Y. 
Celanese Corp., 
Celanese Research 
Lab. ee ee ee Summit, N.J. 


Fiber Materials, Inc. Graniteville, Mass. 
Great Lakes Carbon 


COIpi. o erc Rosamond, Calif. 
Niagara Falls, N.Y. 
Morganton, N.C. 
Hercules, Inc________ Magna, Utah 
FET CO oc Gardena, Calif. 
Morganite Modmor, 
TCC Costa Mesa, Calif. 


Ohio Carbon Co_____ Cleveland, Ohio 
Pfizer, Inc.; Minerals, 
Pigments & Metals 


FTC Easton, Pa. 
Poco Graphite, Inc___ Decatur, Tex. 
Polycarbon, Inc______ No. Hollywood, 
Calif. 
Stackpole Carbon 
FCC Lowell, Mass. 
St. Mary's, Pa. 
Super Temp Co- - Santa Fe Springs, 
Calif. 


Ultra Carbon Corp. Bay City, Mich. 
Union Carbide Corp__ Niagara Falls, N.Y. 
Yabucoa, P.R. 
Columbia, Tenn. 
Wickes Engineered 
Materials Saginaw, Mich. 


GRAPHITE 
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CONSUMPTION AND USES 


A strong upsurge in consumption of 
natural graphite in 1972 reflected the in- 
creased output of the metal industry. 
Demand in most refractory uses and other 
mil and smelter applications was signifi- 
cantly higher than in the two previous 


Table 3 excludes the consumption by 
numerous small consumers. It is estimated 
that consumption in 1972, including small 
consumers, totaled 70,000 tons, a gain of 
15% to 20% above the 1971 total. Most of 
the increase is estimated to have been in 


years. Consumption was up only a little in 
other uses of natural graphite. 


refractories and steel mill uses. 


Table 3.—Consumption 1 of natural graphite in the United States in 1972, by use 


(Short tons) 
U Crystalline Amorphous 2 Total 
se 
Quantity Value Quantity Value Quantity Value 

Foundry facings.................. 8,513 $630,356 6,815 $786,702 10,328 $1,417,058 
Steelmaking. .................... 492 88,713 9,198 1,366, 608 9,690 1,455,321 
Refractor ies 1,054 118,070 7,088 698 , 837 8,142 811,907 

Crucibles, retorts, stoppers, sleeves, 
nozzles..............--.-...-- 4,174 829,944 63 150,661 4,818 980,605 
Lubricants ._---------------- 1,083 610,062 2,853 726 ,028 8,436 1,336,090 
e n sz ll l S eee 1,251 514, 805 771 232,072 2,022 746,877 
SC lining 761 349,671 1,042 451,769 1,803 801,440 
re ae ee eee 651 268,512 47 240,021 1,124 508,533 
Carbon brushe s 260 177,139 221 115, 876 481 293,015 
Sinn X292 xe 98 57,668 85 26,334 138 84,002 
Other mechanical products........ 114 88,601 92 57,490 206 91,091 
Rub 8 91 49,718 190 46,105 281 95,818 
Powdered metals 195 128,405 85 61,253 28 189,658 
Paints and polishes. .............- 81 64,632 105 27,211 186 91,843 
Mr. 8 4,563 795,540 286 136, 806 4,849 982,846 
Total. ¿zo uz uu. SS 18,881 4,716,831 29,893 6,118,778 47,774 9,835,604 


1 Consumption data incomplete. Excludes small consuming firms. 

? Includes mixtures of natural and manufactured graphite. 

3 Includes ammunition and packings. 

* Includes antiknock and other compounds, drilling mud, electrical and electronic products, insulation 
magnetic tape, small packages, and miscellaneous and proprietary uses, 


PRICES 
Domestic price quotations for natural Per pound 

graphite continued unchanged in 1972, the - 

second successive year of price stability. Ne. } fake graphite, 907% to 9575 ` 50. 32-80. 42 
Price guidelines under Phase II and the No. 2 flake graphite, 90% to 95% 

availability of substitute materials together SC crystalline graphite: oe sce 
held prices in line. Such stability could 5055 "EC F 
not be maintained in the face of higher 95% to 96% carbon .29- 399 
prices for imports and other cost increases, Powdered SE EE SE 
however, and the prices of most graphite graphite, minimum of 97% carbon. ` .28- .86 


rose in early 1973. 


Prices of imported crystalline hite 
Domestic prices, as quoted by the Chem- eg P ry grap 


rose during the year, as is shown by the 


ical Marketing Reporter (formerly Oil, 
Paint, and Drug Reporter), January 1, 
1973, on an exwarehouse basis, were as fol- 
lows: 


comparison below of yearend prices, f.o.b. 
sources, quoted in the Engineering and 
Mining Journal (after conversion from 
metric tons). Factors causing import prices 
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to go up included higher world demand, 
smaller production in Sri Lanka (formerly 
Ceylon), and devaluation of the dollar. 
Amorphous graphite prices showed no 
change from the year before. 


Per short ton 
1971 1972 
Flake and crystalline 
graphite, bags: 
Sri Lanka. 3133-5241 $152-$259 
Germany, West. 148-855 163-929 
Malagasy Republic. 86-281 192-836 
Norway 88-132 91-145 
Amorphous, nonflake, 
cryptocrystalline KK 
(80%, to 85% carbon): 
Mexico (bulk) 22 22 
Korea, Republic of 
(bags) 22 22 
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These quotations represent a total range 
of prices. Actual prices are negotiated be- 
tween buyer and seller for each individual 
shipment. A better guide to price trends 
is the average value per ton, which can be 
determined from table 5, although it should 
be kept in mind that these prices are largely 
for shipments of unprocessed graphite. The 
average values for the major types of im- 
ported graphite in 1972 were as follows: 


Crystalline flake, lump, chip, 


or dust $160 per ton 
Other natural, crude and 
refined $ 47 per ton 


FOREIGN TRADE 


Exports of natural graphite rose sharply 
in 1972, in contrast to the previous year's 
small decline. The total of 7,289 tons was 
27% greater than the 5,733 tons sold 
abroad in 1971 and exceeded the shipments 
in all previous years on record except 1969. 


Canada remained the best customer, taking 
3,523 tons, almost double the amount of 
the previous year. Sizable increases also oc- 
curred in exports to Japan and West Ger- 
many. 

Imports for consumption were also higher 


Table 4.—U.S. exports of natural graphite, by country 


Destination 


Amorphous, crystalline flake, lump, or chip; 
and natural, n.e.c.! 


ee EE 


Nee 


Philippines jj ⁵—ñPñ 8 
GE EE 


wm e o e gp e e e e em om ep — e mm em e e e e em e o o e en e em e me a 


1 Not elsewhere classified. 


1971 1972 
Short tons Value Shorttons Value 

88 28 $3,444 85 $4,737 
edat tn 201 17,952 174 15,487 
SNR SORA 69 15,522 Se zz 
. 70 9,649 60 8, 258 
„ 135 11,218 8 10,905 
BE 1,902 221,768 8,528 411,872 
8 15 1,918 8 , 088 
E 61 5,591 - A 
5 a Sé 11 951 
e Ds 202 28 , 758 169 21,809 
d den sz 256 28,778 454 58,474 
„ 4 550 Ze 
PCR 889 39,707 286 26,938 
. 20 1,289 20 ,905 
BEE 249 81,705 9 68,610 
EE 684 80,926 896 61,692 
DET MR 18 2,940 185 18,618 
DERE 50 8,180 20 ,450 
Ec nA Së au 7 840 
NUI L 88 2i 102 14,856 
das dio 133 18,968 95 14,150 
ODE 85 13,126 4 511 
foo rl Bé 88 8,988 
3 50 6,144 79 6, 

ER 22 2,118 50 4,890 
EE 206 16,940 Se SR 
Se th tag 58 4,976 6 704 
ie K nz a ia 8 675 1 1,686 
EE 8 na 10 746 
De Y 641 77,914 518 73, 549 
8 211 37,346 381 533 
5 21 , 150 52 6,960 
3 5,788 679, 637 7,289 888,290 


GRAPHITE 


in 1972, amounting to 64,135 tons which 
was 11% above the 57,756 tons imported in 
1971. The total was the third highest on 
record, surpassing all years except 1968 and 
1970. Crystalline flake graphite imports 
rose 44% to 7,043 tons, the largest amount 
since 1956. Imports of other types of 
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graphite increased from 52,874 tons in 1971 
to 57,092 tons in 1972, a gain of 8%. In- 
creased demand plus the drop in 1971 
imports combined to boost the require- 
ment for foreign supplies to these near 
record heights. 


Table 5.—U.S. imports for consumption of natural and artificial graphite, by country 


Natural 
Crystalline Crystalline Other natural 
flake lump, chip crude and Artificial} Total 
or dust refined 
Year and country — — s — — —— ə—— ə PÜ 
Short Value Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- tons (thou- 
sands) sands) sands sands) sands) 
ieri cc 5,718 $770 76 $28 60,551 $2,197 109 $82 66,449 $8,027 
Canada E gek Ge ee r4 1 277 19 r 281 20 
France............... S: Se = NM 28 16 (3) (2) 28 16 
Germany, West 759 228 15 5 828 171 4 8 1,601 407 
Italy... ------------- is E 3 2 E n 27 25 27 25 
Japan... . . = = 2 8 1 1 2 2 5 6 
Korea, Republic of =: Gs SR z 116 6 ae ee 116 6 
Malagasy Republic.___ 4,068 458 RR 802 41 Se Se 4,865 499 
Mexico..............- @)-- Ou ES - * 46,182 r 962 we -- 46,182 962 
Noreag. ------------- ae ae ee - 830 304 ae Së , 880 804 
South Africa, 
Republic off NN due Si a 28 8 x x 28 8 
ri Lanka (formerly 
Ceylon) 60 11 56 18 2,159 448 E = 2,275 472 
Switzerland = Dei es S ER 16 15 7 
o Se ne Sa S 8 (2) = et 8 6 
United Kingdom e M oe » (2) (2) ie M (3) (3 
Total.............. r 4, 882 r697 73 r 52,476 71,953 325 56 :57,756 2,727 
1972: 
Austria. ia -— "d » 16 3 E s 16 8 
di cassos sa >a Ra E E 7 2 111 7 118 9 
China, People's 
Republic of is E EN u 784 115 RN SON Kr 115 
Germany, West....... 828 302 e «x 1,350 288 9 6 2,187 596 
Hong Kong. us E Et acs 1 E oe 5 
F zio "ay 2 2 AS -. 232 26 234 28 
Japan n zm E Ss a Ge ED 8 7 8 
Korea, Republic ol. p c x 144 8 en es 144 
a public__.. 5,855 784 E = 446 86 E TN 6,301 870 
alaveig 16 40 Ga ae ER = - 816 40 
Mexico z zs -- 47,488 1,068 11 7 47,449 1,075 
Noreag. 80 4 119 11 8,419 97 SN ais ,568 412 
South Africa, 
Republic of e EL Sz S A0 A Sé éis A0 4 
Sri Lanka (formerly 
Ceylon) 3% ET zx = 2,810 684 Z ms 2,810 684 
Switzerland........... M -- "e = ae n 6 8 
Taiwan ne a2 Ge Ss 99 19 D Ge 99 19 
Thailand m he vn DN 60 15 Tw "e 60 15 
U.S. S. SA Bo uw eg 81 8 Si e 81 3 
United Kingdom 2 1 a = BE TN SN SCH 2 1 
Total... cz sms 7,048 1,185 121 18 56,599 2,648 372 56 64,185 3,847 
r Revised. 


1 Includes only that received in raw material form; excludes products made of graphite. 


2 Less than Le unit. 


WORLD REVIEW 


World production of graphite decreased 
in 1972. The downswing, coupled with a 
probable rise in world demand, further 
aggravated the supply problem. Supplies of 


premium grades remained especially tight. 
A decline in exports by Sri Lanka (formerly 
Ceylon), stemming from the adjustment 
problems of their newly nationalized indus 
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try, was a primary cause of the supply 
shortage, and an increase in the demand for 
high-purity graphite in electronic and other 
specialized uses added to the imbalance. 
The large decline in output of low-grade 
material in the Republic of Korea was less 
serious in nature. Rising production of 
metals increased the demand for other 
grades, but supplies were adequate to meet 
the needs. 

Brazil.—Graphite deposits were discovered 
near Niteroi in the vicinity of Rio de 
Janeiro. 2 

Malagasy Republic.—Riots brought about 
the fall of the Tsiranana Government in 
May, and it was replaced by a military ad- 
ministration under General Ramanantsoa. 
Amid conflicting political pressures the 
new government has maintained the exist- 
ing private enterprise system but has not 
clearly indicated its future economic poli- 
cies, The resulting uncertainty created ap- 
prehension about the future supply of 
Malagasy graphite, but at yearend appeared 
to have had little adverse effect on produc- 
tion.3 

Riots closed the port of Tamatave, outlet 
for all of the country’s graphite exports, 
during part of the month of December. Po- 
tential further disturbances caused ocean 
shipping companies to avoid Tamatave for 
a period thereafter, following which ships 
would dock at the port only on payment 
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of a 20% surcharge. As a result, graphite 
shipments were greatly delayed.4 

Sri Lanka (formerly Ceylon).—Adjustment 
problems resulting from takeover of the 
graphite mines by the State Graphite Cor- 
poration caused production to drop in 
1972. However, a renewed interest in pros- 
pecting was shown by the increased activity 
of the Geological Survey. Geophysical in- 
vestigations and drilling were carried out 
near Bogala, the country’s largest graphite 
mine, and at two other locations in the 
southwestern part of the island.5 

The export duty on graphite, which had 
been raised to 50% in 1970, was reduced 
back to 25% in January 1972. However, no 
comparable reduction in prices occurred.e 

Yugoslavia.—A deposit estimated to con- 
tain 11 million short tons of high-grade 
graphite ore was discovered near Razanj in 
Serbia. Plans were announced to begin 
exploiting the deposit in 1973.7 


? Industrial Minerals. Companies and Minerals. 


No. 58, July 1972, p. 38. 

3 U.S. Embassy, Tananarive, Malagasy Republic. 
State Department Airgram A-129, Oct. 17, 1972, 
pp. 9-13; and conversations with members of the 
U.S. graphite industry. 

* Joint Publications Research Service. Transla- 
tions on Africa No. 1279. JPRS 58460, Mar. 13, 
1973, p. 16. 

5 Mining. V. 8, No. 7, June 25, 1972, 
p. 115. 

$ Industrial Minerals. Graphite: Nationalization 
Still Rankles. No. 55, April 1972, p. 28. 

1 Engineering and Mining Journal. Exploration 
Round-up. V. 173, No. 3, March 1972, p. 272. 


Table 6.—Graphite: World production by country 


(Short tons) 
Country ! 1970 1971 1972 » 

Argentina.. . . . O O ES 8 162 e 165 
Pii. MOD c 30,570 23,581 20,701 
LEE e 2,800 8,057 8,458 
III c "TT XXE 86 168 289 
China, Wat d Republic of e... 83,000 33,000 38 , 000 
Germany, Wes 18,084 ? 13,986 e 14,000 
/ôÜͤ˙é ꝗꝗ a a yd y 2,802 701 852 
Japan. acu “ ß aga M 1,615 1,162 940 
, e NEEN 88,000 88,000 83,000 
Korea, Republic k 65,621 79,984 44,939 
Malagasy Republik d 21,908 22,074 e 20,012 
V lu ht rete te il Sens ee c ME E Ee 61,341 56,125 60,748 
Norway: Ley uid EEN 11,447 9,172 e 9,000 
Ii ⁰ mm y u ae eat irn ra 6,685 e 6,600 e 6,600 
Sri Lanka (formerly Ceylon) 3 10,788 1,921 7,871 
South Africa, Republic kk 771 262 984 
SSR ]Vͤ;“ .. ae cea ar hte a 8 88,000 88,000 88,000 
(BK TEE w w w 
vd WEE ENER r 483 ,047 r 429 ,905 894,459 
e Estimate. p Preliminary. t Revised. W Withheld to avoid disclosing individual company con- 

fidential data. 


1 In addition to countries listed, Czechoslovakia, India, Southern Rhodesia, and the Territory of South-West 
Africa produce graphite, but available information is inadequate to make reliable estimates of output levels. 


2 In part pr from imported crude graphite. 


š Exports. 


GRAPHITE 


Other Countries.—Studies of known 
graphite deposits with a view to future 
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development or expansion were announced 
in India, Italy, and Mozambique.§ 


TECHNOLOGY 


As in previous years, technological devel- 
opments during 1972 centered on uses of 
manufactured graphite, particularly com- 
posite materials containing graphite fibers. 
But some advances affecting the use of 
natural graphite also occurred. 

A study carried out in India demon- 
strated that column flotation can result in 
a higher percent recovery than conventional 
flotation methods because it reduces en- 
trapment of gangue in the mineral during 
agitation.9 

Research into the possibility of a reaction 
affecting graphite in contact with aluminum 
metal indicated that an oxide layer on the 
aluminum normally prevents the metal 
from wetting graphite, but the presence of 
cryolite can provide a flux which permits 
a reaction to occur.10 

Significant growth is anticipated for the 
powdered metals industry. Graphite is the 
source of carbon in many powdered metal 
mixes. One important gain was the an- 
nouncement that future rotary engines in 
General Motors cars will have powdered 
metal rotors.11 

The majority of manufactured graphite 
research continued to be applied to the 
development of composite materials using 
graphite fiber. Efforts to combine the fibers 
with metal matrixes, which would be 
stronger than graphite/plastics composites, 
concentrated on alumina and aluminum. 
Initial research on one such composite was 
carried out by the National Aeronautics 
and Space Administration (NASA) at the 
Marshall Space Flight Center.12 Other pro- 


grams have been directed toward combin- 
ing the high-cost graphite fibers with lower 
cost glass fibers in order to produce a com- 
posite material at a lower overall cost.13 

In another area of use, development of 
a nickel-coated graphite anode for the elec- 
trolysis of chloride salts eliminated con- 
tamination of the product which previously 
resulted from disintegration of uncoated 
anodes.14 

Patents incorporating graphite covered 
a wide spectrum of uses in 1972. Two in- 
cluded graphite in lubricating compounds 
and one patent each made use of it in coat- 
ings, cleaning compounds, pigments, pack- 
ings, and washers. A screening mechanism 
was developed for use with either graphite 
or mica. 


8 U.S. Embassy, Rome, Italy. State Department 


Airgram A-653, Oct. 17, 1972, p. 7. 

Sahu, K. C., and A. D. Mungee. Origin and 
Beneficiation of Low Grade Graphite from Sagtala 
in Panchmahal District, Gujarat. J. Mines, Metals 
and Fuels, v. 20, No. 3, March 1972, pp. 75-78. 

U.S. Embassy, Lourenco Marques, Mozambique. 
State Department Airgram A-102, July 7, 1972, 
Enc. 1, p. 10. 

? Narasimhan, K. S., S. B. Rao, and G. S. 
Chowdhury. Column Flotation Improves Graphite 
Recovery. Eng. and Min. J., v. 173, No. 5, May 
1972, pp. 84-85. 

1 Dorward, K.C. Reaction Between Aluminum 
and Graphite in the Presence of Cryolite. Metal- 
lurgical Trans., v. 4, No. 1, January 1973, p. 386. 

11 American Metal Market. The Melting Pot. 
V. 79, No. 212, Nov. 20, 1972, p. 6. 

1? Materials Engineering. Materials Outlook. V. 
76, No. 3, September 1972, p. 13. 

13 Materials Engineering. What's New in Re- 
inforced Plastics. V. 75, No. 3, March 1972, p. 46. 

14 Journal of Mines, Metals and Fuels. Plants, 
Puuipment and Practice. V. 20, No. 4, April 1972, 

24. 
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Gypsum 


By Avery H. Reed 


The gypsum industry operated at record 
levels in 1972. Output of crude and cal- 
cined gypsum set new annual records. Im- 
ports of crude gypsum were an alltime 
high. Sales of gypsum products were 
higher than for any other year. 

Republic Gypsum Co. reopened the Ro- 
sario mine and plant in Santa Fe County, 
N. Mex., and Temple Gypsum Co. com- 


pleted its new processing plant at West 
Memphis, Ark. 

The gypsum resources of Oklahoma were 
described.2 

Many companies were concerned about 
environmental problems at gypsum plants. 
Rigid air pollution standards could force 
extensive plant revisions. The disposal and 
possible use problems of waste gypsum at 
fertilizer plants were examined. 


Table 1.—Salient gypeum statistics 
(Thousand short tons and thousand dollars) 


1968 1969 1970 1971 1972 

United States: 

Acne mines and plants i 115 114 108 107 108 
rude: 

Mined. ooo Sees a tae K e 10,018 9,905 9,436 10,418 12,828 
Valgo eh eee SS 86,715 88,854 85 , 182 89,057 48,504 
mporta for consumption 5,474 5,858 6,128 6,094 7,718 
Caleinsd: Produced. .....................- 8,844 9,824 8,449 9,526 12,005 
ö§öêéO0ÿ!n ————À—— Pe 188,289 143,466 182,047 151,991 195,862 
Products sold (value)... ee 404,789 414,880 353,474 435,257 569 
Exports (value)) 8,556 8,446 8,475 4,214 5,276 
Imports for consumption (value)) 13,058 14,602 16,581 6, , 042 
World: Production „488 57,581 56,868 58,552 68,545 


1 Each mine, calcining plant, or combination mine and plant is counted as 1 establishment. 


2 Excludes byproduct gypsum. 


DOMESTIC PRODUCTION 


Thirty-six companies mined crude gyp- 
sum at 65 mines in 21 States. Of these 
mines, 12 were underground and 53 were 
open pit. Output increased 18% to 
12,828,000 tons, 13% above the 1959 rec- 
ord. Leading States were Michigan, Texas, 
California, Iowa, and Oklahoma. "These 
five States, with 30 mines, accounted for 
5995 of the total crude gypsum. Leading 
companies were United States Gypsum Co. 
(13 mines), National Gypsum Co. (7 
mines), Georgia-Pacific Corp. (7 mines), 
The Flintkote Co. (2 mines), and The 


Celotex Co. (3 mines). These five compa- 
nies, operating 32 mines, produced 75% of 
the total crude gypsum. Leading mines 
were U.S. Gypsum's Plaster City, Calif., 
mine, and Alabaster, Mich., mine; Nation- 
al's Tawas City, Mich., mine, and Shoals, 
Ind., underground mine; and U.S. Gyp- 
sum's Southard, Okla. mine. 

Fourteen companies calcined gypsum at 


1Physical scientist, Division of Nonmetallic 
Minerals. 

2 Johnson, Kenneth S. Gypsum and Salt Re- 
sources in Oklahoma. Industrial Minerals, v. 62, 


November 1972, pp. 33-39. 
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699 099 
298 985 
pP 898 
088 ‘FIP 
68L‘ FOP 
898 298 
TL8‘9L8 
029,617 
LIL‘ Lët 
060 PIP 
008‘ 868 
II8'898 
061.198 
988 888 
0L0' 62€ 
960 108 
199 128 
588.618 
891. SL 
890.972 
586,52 
988.982 
921902 
95 891 
888.921 
917,831 
961.26 
671.09 
103.99 
260.69 
SL en 
89 69 
867 89 
826 95 
992'98 
008'88 
928 58 
95952 
000 81 
92391 
005 81 
978.65 
098 Le 
000 IT 
9129 Zf 
GLI‘ ep 
SSL ap 
LL LY 
12, ep 
188. 58 
898 62 
SIL‘ SZ 
PES ‘PZ 


VL. Let 
880' 6LE 
231.858 
890,789 
089, ZLE 
089 808 
809 218 
SES 898 
588 898 
ZO! ere, 
PO LZS 
661 762 
89; 06? 
IIS. IIS 
819 692 
889 622 
1602 
SOL 857 
888 01? 
891 881 
16310121 
8856 LLT 
891791 
801.811 
161.881 
278,16 
678,99 
808 Cp 
288 2 
205 9 
SLL 97 
189, 97 
088 78 
Leg o 
OI9'6I 
909'6I 
896.91 
215. 11 
980,8 
089 
POL 


895 o 
887 5 
Or o 
989 8 
200 08 
895 08 
986 88 
PSL‘ Lë 
281 * 
501 TF 
590, Tv 
881 Sp 
51g 8 
856,82 
589 er 
658 19 
87059 
9578 zo 
998,97 
98, TV 
910' 68 
189, 8} 
919'68 
6»6' 62 
586, 18 
960 92 
650, 22 
280,6 

GES L 

9182 

580 TT 
890, gt 
688 LT 
060 Lt 
01681 
010.91 
098,51 
£06 0T 
818 

180K 

206. 

aLL ert 
586 8 
589.7 
586, 82 
987 Le 
280 ZY 
LIL ZY 
881.88 
29908 
612.9 
086, 0 
611˙9 


298961 
166,191 
250 Ser 
995851 
688 881 
295 911 
LëL ett 
820 881 
LL8'981 
899 181 
98F'LZI 
STI'S1I 
586021 
OL TIT 
3807 16 
997 88 
988 16 
919 88 
LL al 
699'99 
969 69 
192.99 
087 09 
997 9 
95185 
98 88 
8L¹ ez 
PLP 'PI 
158 81 
SOL rt 
807 91 
LVL‘ 61 
993 LI 
12905 
066 01 
910 TT 
000'0T 
000'8 
VN 
VN 
VN 
WN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
WN 
YN 
VN 
VN 


509,85 
290, eg 
28198 
598 88 
SLL ag 
888 58 
189 98 
928, L8 
PLS gg 
881,88 
858.98 
966,78 
069 98 
182.68 
96 88 
Lë 62 
Gen rg 
886. 88 
586. Lë 
SLt 8% 
968 CS 
520,52 
982. ZZ 
618.81 
811,61 
089,91 
255,81 
586.9 

199 

096.9 

118.9 

564.9 

826.9 

I8p'P 

21s. 7 

GM. 

coc 96 
098'81 
Z9L 81 
Lëe 11 
906,21 
108.0? 
19025 
862, 18 
980, 26 
VOR 
LGL at 
Lë LY 
1424 25 
888 Sg 
19862 
002, 82 
889 5 


600 


76 plants in 30 States. Output increased 
26% to 12,005,000 tons and set a new an- 
nual record. Leading States were Texas, 
California, New York, Iowa, and Georgia. 
These five States, with 29 plants, accounted 
for 43% of the total calcined gypsum. 
Leading companies were United States 
Gypsum Co. (23 plants), National Gypsum 
Co. (19 plants), Georgia-Pacific Corp. (10 
plants), The Flintkote Co. (5 plants), and 
Kaiser Gypsum Co. Inc. (5 plants). These 
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five companies operated 62 plants, and 
produced 85% of the total calcined gyp- 
sum. 

Valley Nitrogen Producers Inc., Occiden- 
tal Petroleum Corp., and Collier Carbon & 
Chemical Corp. sold 278,600 tons of by- 
product gypsum for agricultural use in 
California. 

The United States is the world’s leading 
producer of gypsum, accounting for 19% 
of the total output. 


Table 3.—Crude gypsum mined in the United States, by State 
(Thousand short tons and thousand dollars) 


1971 1972 
SE Acti Quanti l A Quanti Val 
ctive uantity Value ctive ty ue 
Mines Mines 
feen 8 7 1,852 8,884 5 1,625 4,965 
1 d 5 1,154 4,460 1,880 5,714 
eiert de EE 5 , 483 5,586 5 ,650 7,267 
TT, TE 8 695 2,972 8 860 2,871 
Nl! 2.5202 8 415 2,876 3 486 ,079 
Oklahoma. ...........-....-.-...-... 8 1,022 8,078 8 1,196 8,888 
South Dakota........................ 1 21 1 24 48 
Eeer y EET 7 1,803 4,806 7 1,542 5,284 
Washington. n 1 1 5 1 
Wo 8 4 2 918 3 W 
Other States 23 2,791 11,500 24 8,660 15,880 
Totál. EE 67 10,418 89,057 65 12,828 48, 504 


W Withheld to avoid disclosing individual company confidential data; included with Other States.“ 


1 Includes Louisiana, Montana, and 


Virginia, 1 mine each; Arkansas, Indiana, 


Kansas, Ohio, and Utah, 


2 mines each; New Mexico, (1972) 8 mines; Arizona and Colorado, 4 mines each. 


Table 4.—Calcined gypsum produced in the United States, by State 
(Thousand short tons and thousand dollars) 


1971 1972 

Calcining Calcining 

Active Quan- Value equipment Active Quan- Value equipment 
State plants tity — plants tity — —— — 

Kettles Other ! Kettles Other! 

California 6 881 10, 838 18 5 7 1,154 12,036 16 9 
Florida 8 518 5,769 9 2 8 594 7,014 9 2 
Georgia 8 616 11.058 15 EN 8 702 12,984 15 = 
Iowa 5 796 13, 704 4 5 913 15,396 22 4 
Michigan...... 4 878 , 268 9 1 4 536 10,640 9 1 
Nevada....... 8 830 4,851 12 6 8 562 8,386 12 6 
New Jersey 4 452 7,869 9 4 4 529 9,798 9 4 
New York..... 7 922 15,688 21 8 7 1,188 21,214 21 6 
Ohio 3 358 5, 790 9 1 3 483 6,796 9 1 
Texas 7 1,085 17,074 30 1 7 1,294 21, 538 30 3 
Other States 2. 29 3,245 52, 587 77 87 80 4,150 70,060 78 52 
Total... 74 9,526 151,991 281 69 76 12,005 195,862 280 88 


t Includes rotary and beehive kilns, Holoflites, grinding-calcining units, and Hydrocal cylinders. 


s Includes » Arkansas, C 


Hamps 


olorado, Connecticut, Delaware, Il 
hire, New Mexico (1971), Pennsylvania, and Washington, 1 plant each; Kansas, Louisi 


linois, Massachusetts, Montana; New 
ana, Maryland, 


New Mexico (1972), Okiahoma, Utah, Virginia, and Wyoming, 2 plants each; ‘and Indiana, 8 plants. 


CONSUMPTION AND USES 


Apparent consumption of gypsum, as 
measured by production plus imports 
minus exports, was 20.0 million tons, an 


increase of 21% and a new annual record. 
Imports were 39% of the total. 
Of the total gypsum supply, 5.2 million 


GYPSUM 


tons, or 26%, was sold or used uncalcined. 
Of the total uncalcined gypsum, 3.9 mil- 
lion tons, or 76%, was sold or used in 
portland cement, and 1.1 million tons, or 
22%, was used in agriculture. In addition, 
279,000 tons of byproduct gypsum was sold 
for agricultural uses. 

The leading consuming sales regions for 
gypsum in portland cement were the Mid- 
dle Atlantic and the West South Central, 
which accounted for 51% of the total. For 
agricultural gypsum, the Pacifc sales region 
accounted for 96% of the total. It has 
been estimated that the alkali soils of the 
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Western States could benefit by as much as 
12 tons of gypsum per acre. 

Of the total calcined gypsum, 92% was 
used for prefabricated products and 8% 
was used for plasters. Of the prefabricated 
products, 76% was regular wallboard, 15% 
was type-X wallboard, and 3% was lath. 

The leading consuming sales regions for 
prefabricated products were the South At- 
lantic and the East North Central, which 
together accounted for 35% of the total. 
For plaster, the East North Central and 
the South Atlantic accounted for 45% of 
the total. 


PRICES 


The value of crude gypsum increased 
from $3.75 per ton in 1971 to $3.93. The 
value of calcined gypsum increased from 
$15.96 in 1971 to $16.32 per ton. The aver- 
age value of byproduct gypsum sold was 
$5.11 per ton. 

The average value of gypsum products 
increased from $25.73 in 1971 to $28.88 per 
ton. Prefabricated products were valued at 
$38.06, plasters at $31.53, and uncalcined 


products at $5.18 per ton. 

Quoted prices for gypsum are published 
monthly in the Engineering News-Record. 
Prices quoted December 21, 1972, showed a 
wide range, based on delivered prices. Reg- 
ular 14-inch wallboard prices ranged from 
$42 per thousand square feet at Dallas to 
$85 at Chicago. Prices for plaster ranged 
from $31 per ton at Dallas to $58 per ton 
at Minneapolis. 


Table 5.—Gypsum products (made from domestic, imported and byproduct gypsum) 
sold or used in the United States, by use 


(Thousand short tons and thousand dollars) 


Use 


Uncalcined: 


Portland cement 


Calcined 


Industrial plaster._.._...........-.-..-.------ 


Building plaster: 


ar base ont 


Veneer plasterrrr clle l.l... 
Othert o ̃ ͤœ rt 


Prefabricated products 5____ 22... ....- 
Total calcined.....................2.......- 


1971 1972 
Quantity Value Quantity Value 
Ses os 8,886 16,178 8,924 19,405 
dee 1,124 5,886 1,146 5,970 
5 113 1,328 124 1,585 
3 4,624 22 , 888 5,195 26,911 
OUS 268 8,849 299 10,657 
eut 881 8,086 829 7,910 
ence 188 5,639 178 5,707 
3 90 5,084 98 5,718 
5 257 5,679 285 5,928 
— 916 24,438 841 25,258 
8 11,112 379, 088 13,078 497,744 
EE 12,291 412,369 14,217 588 , 658 
3 16,915 435,257 19,412 560, 569 


1 Data may not add to totals shown because of independent rounding. 
2 Includes gauging, molding, and Keene’s cement, roof deck concrete, and other uses. 


s Includes weight of paper, metal, or other materials. 
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Table 6.—Prefabricated products sold or used in the United States, by product 
1971 1972 
Quantity Quantity Value tity 88 Value 
Product (thousand (thousand (thousands) (thousand) (thousand (thousands) 
square feet) short square feet) short 
tons) ! tons) ! 
th: 
nenn 361,312 279 $9,286 430,536 335 $12,792 
inch 222 111,918 102 3,314 18,004 17 5 
Total... 473,281 881 12,600 448,540 852 18,888 
Veneer base 291. 754 278 8, 858 357, 443 316 13, 521 
Sheathing- - ------------------- 274,212 260 8,215 337,084 819 12,024 
Regular gypsumboard: 
rr 105, 698 59 2, 708 104, 444 66 2,860 
2 nenn ¿us gs 1,200,682 851 35,659 1,196,096 913 86,982 
7 6,858,222 6,207 189,692 9,088,662 8,291 291,961 
inch. Q ĩ 2 2222 ss 916,469 1,078 34,342 612,518 608 26,847 
Ir 27,386 48 2,016 50,977 80 ` 3,778 
Totals... 9,108,408 8,244 264,417 11,047,698 9,958 362 ,428 
Type-X gypsumboard. .......... 1,616,790 1,826 67,226 1,783, 677 1.939 75,466 
Predecorated wallbo ard 123, 048 120 17, 660 195, 360 178 19,274 
Bd 2,480 8 112 14,254 14 1,641 
Grand total zz 11,889, 927 11.112 379,088 14, 184, 059 13,078 497,744 


1 Includes weight of paper, metal, or other material. 
2 Includes a small quantity of other unspecified lath. 
3 Data may not add to totals shown because of independent rounding. 
Includes a small quantity of inch, 54-inch firetardboard, and 34-inch gypsumboard. 


FOREIGN TRADE 


Imports of crude gypsum were 7.7 mil- 
lion tons, of which 77%, came from Can- 
ada, 16% from Mexico, and 6% from Ja- 
maica. Exports of crude gypsum totaled 
51,000 tons. 

Although there are vast deposits of gyp- 
sum in the United States, there are no 
known deposits along the coastlines. There 
are large tidewater deposits in Canada and 
Mexico from which shipments may be 
made to coastal cities at a lower delivered 
price than domestic gypsum. 


Table 7.—U.S. exports of gypsum and 


gypsum products 
(Thousand short tons and thousand dollars) 


Table 8.—U.S. imports for consumption and gypsum and gypsum products 
(Thousand short tons and thousand dollars) 


Crude (including 


anhy 
Year 
Quantity Value 
1 RECO ROSE 6,128 13,791 
1111! 52e oed 6,094 183,447 
191295... EEE AE 7,718 18,842 


Crude, erushed Other 
or calcined manufac- Total 
Year —— n "TO tures value 
Quantity Value n.e.c., value 
1970 41 1,915 1,560 8,475 
1971.... r 49 2,818 1,896 4,214 
1972 51 2,582 2,694 . 5,276 
r Revised. 
Ground or calcined Alabaster Other 
manufac- manufac- Total 
tures 1 tures value 
Quantity Value value  n.e.c., value 
2 106 1,559 1,125 16,581 
2 105 1,545 1,235 16,332 
2 152 1,950 1,598 22,042 


! Includes imports of jet manufactures, which are believed to be negligible. 
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Table 9.—U.S. imports for consumption of crude gypsum (including anhydrite), by country 
(Thousand short tons and thousand dollars) 


1971 1972 
Quantity Value Quantity Value 
5 4,681 10,155 5,912 13,946 
EEN 1 476 116 871 
m (1) 6 15 6 
NE 809 918 439 1,292 
EE 943 1,897 1,236 2,727 
— (1) (1) a - 
. 6,094 13,447 7,718 18,842 


WORLD REVIEW 


Canada.—Canada was the second leading 
producer of crude gypsum. Output in 1972 
was 7.9 million tons of which 5.9 million 
tons was exported to the United States. 

U.S. Gypsum Co., National Gypsum Co., 
Georgia-Pacific Corp., B. S. Parsons, and D. 
McDonald mined gypsum in Nova Scotia. 
U.S. Gypsum Co. and Canada Cement La- 
farge Ltd. mined gypsum in New Bruns- 
wick. The Flintkote Co. mined gypsum in 
Newfoundland. 

In the western provinces, Domtar Con- 
struction Materials Ltd. and Westroc In- 
dustries Ltd. mined gypsum in Manitoba. 
Westroc Industries Ltd. also mined gypsum 
in British Columbia. 

Westroc Industries Ltd. announced plans 
to construct a $7.2 million gypsum wall- 
board plant near Montreal. 

France.—France was the third leading 
gypsum producer, with shipments of over 6 
million tons. Most of the gypsum was ex- 
ported. 

India.—Deposits of gypsum covering 700 


square miles and estimated at 469 million 
tons have been discovered in the Kohat 
area. Gypsum reserves in Jammu and 
Kashmir are estimated at 79 million tons. 

Netherlands.—Plans were announced for 
a new plant at Born for making plaster- 
board from byproduct gypsum. Annual ca- 
pacity is estimated at 400,000 tons of gyp- 
sum. 

South Africa, Republic of.—A new plant 
went on stream at Palabora, treating the 
byproduct gypsum from the phosphoric 
acid plant. Products of the new plant are 
sulfuric acid and a clinker that can be 
ground for portland cement. 

Spain.—Spain was the sixth leading gyp- 
sum producer, with shipments of nearly 5 
million tons. Most of the material was ex- 
ported. 

U.S.S.R.—The U.S.S.R. ranked fourth in 
gypsum production, with shipments of 
more than 5 million tons. Most of the gyp- 
sum was consumed in the Soviet Union. 


TECHNOLOGY 


Interest continued in the use of byprod- 
uct gypsum for producing wallboard and 
plaster. Sabina Industries holds the United 
States and Canadian rights to the patented 
Giulini process for the recovery of high- 
quality gypsum from waste gypsum. There 
are very large quantities of waste gypsum 


that must be used or disposed of. 

American Cyanamid Co. announced that 
a new gypsum board plant would be built 
at Savannah, Ga. The gypsum would be 
recovered by a Japanese process from the 
waste water of the company's titanium 
dioxide plant. 
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Table 10.—Gypsum: World production, by country 
(Short tons) 
Country ! 1970 1971 1972 » 
North America: 
Canada (shipments) ?____.......---.-----.-------------- 6,318,528 6, 702, 100 7,942, 000 
Dominican Republic e... 2 LL LL... r 143,300 143, 300 143,300 
(HR, Ac ——————— 6,120 e 6,600 e 6,600 
ET TE 8,499 e 8,800 e 8,800 
Eenelter een SS. LS 10,146 e 11,000 17,428 
e t 311,781 340, 888 e 340, 000 
Mexico; ocu: ͤͤͤn!!;k; mt ae eee tes ue 1,422,927 1,481,071 1,650,946 
Nicaragua e EE e 83,000 , 189 e 28, 
Trinidad and Tobago. .................................. r 2,200 2,200 2,2 
United States- EE 9,436,000 10,418,000 12,328,000 
South America: 
Ar Sone ete ³ð2ͤ 464, 693 650, 650 e 660, 000 
S ³ĩ⸗i mn] ³˙wm] . mtr S Su as Mes cunc 3551 42,204 42,544 
III!!! ⁵ 820,000 820,000 320, 000 
Chiles EF TERR eels 140,288 168,019 192,028 
Süd mm. y 8 188,495 200,620 221,886 
Paraguay u. d nT Sas Ses pee 6,614 18 ,228 12,125 
/ ee ue wos See 8 99,142 e 100,000 e 100,000 
Vene... ...... ...-.- r 110,000 110,000 110,000 
Europe: 
HI et eo ͤͤ ͤ ⁰ͤ eee o 8 694,270 654,462 949 ,872 
Beleidegend 96,962 106,296 115,940 
B J COR S use Da RERO 8 r 187,400 198,400 e 200,000 
e 8 536, 800 528,000 e 525, 000 
Mrancét.: ß takes EE r 6,320,243 5,684,458 6,451,380 
Germany, Easts__ o lo ol oconc cl uero SE 318,570 847,230 e 347, 
Germany, West (marketable)...........................- r 1,619,293 1,756,354 1,970,930 
LEE 840,121 368,8 e 365,000 
Treland EE e E ee LE 324,801 330, 000 e 830,000 
Italy ec k; 6m esse r 3,693,242 3,860, 000 3,860, 000 
Luxembourg- ------------------------------------------ 5,580 5,898 5,390 
Pólands- EE 987 ,000 937,000 987 ,000 
Le EE r 214,888 259 , 449 e 265 ,000 
Spain- o ³˙¹¹i ⁰¶ã.ũ ec eae eee eee ee we r 4,548,839 4,442,928 4,520,000 
Sin. y 110, 000 110, 000 110, 000 
EE 5,200,000 5,200,000 5,200,000 
United Kingdom ꝝꝛauꝝ - „ 4,712,968 4, 599,848 4,589,769 
Yugoslavia; o2 6 odor mn S ua E 216,260 215,848 e 276,000 
Africa: 
00% ] 8 198 , 000 198 ,000 193,000 
CC —Z v.. Des EE cus 20, 062 21,818 16,103 
Egypt, Arab Republic of- ------------------------------- r 481,218 580,909 584,000 
e TEE 5,126 3,948 5,1 
Kenya ñ⁵ j ::..... 66,223 101,271 e 110,000 
Libya aac Tc E 4,189 e 4,400 e 4,400 
Iii ro Wes wa See Ee ERE EE. r 1,653 441 1,653 
South Africa, Republic of... .-...-.--------------------- 452 ,058 450,008 462,800 
Sudan EE 1,804 e 2,200 e 2,200 
Tanzania... Sees costa EE 22,838 19,501 42,794 
Asia: 
z dd are cereus eee RE 5,880 13,440 15,160 
China, People’s Republic of aqa 606,300 606,300 661, 400 
Lë a WEE r 49,267 19,0 0,8 
Fl. ³⁰öA d sins Suen E 1,014,716 1,199,313 1,188,290 
ide ðAf y 8, 8, 8, 
TT AA ³ĩðV ⁰⁰⁰ S ae DL DE 2,314,851 2,480,197 2, 500, 000 
1%ß%0;⁵.Rd dd rec ⁵⁵m ALLE asss es 77,162 88,185 e 88,000 
Japan. A lo; ar s Sr S YC LN UE ree 593, 895 582, 802 512,537 
Jordan- a ͥ ³owͥ 28, 660 26,455 83,069 
Lebanon. o. cocum id eee tese EE 88,581 40,785 e 44,0 
Mongolia e ...2 2 l2 Llc l ll lll lc LL Lll ll Lll lll 2-2. 21,600 21,600 27,600 
Pakistan aere 184,661 147,178 169 ,908 
e es oe oe ß ce eacest 19,244 41,174 93,686 
Saudi Arabia 2. 2.22 LLL cc LLL ccc lll lll cll lll 18,994 39,602 e 40,000 
Syrian Arab Republic 16,500 16,500 16,500 
Siwan a T ete ee Si EE 12,484 18,010 6,515 
F ³ĩ˙.A ]ĩ;i md 8 159, 008 185, 081 98,998 
III ³˙o¹ꝛ¹mA Li Sua Lus ua ma Cy 352,700 874,800 e 375, 000 
Oceania: 
EP ·˙¹¹Aͤ ͥ ͤ 931,941 986,847 1, 150, 000 
(Total r sya nur as a au ß r 56,868,431 58,552,022 68,545,417 
e Estimate. p Preliminary. r Revised. 
1G is also produced in Cuba and Romania, but production data are not available. 
? Includes anhydrite. 
s Exports. 
4 Net exports. 


s Crude production estimates based on calcined figures. 

* Year ended March 20 of year following that stated. 

7 Year ended March 81 of year following that stated. 

s Data presented are for Hejira calendar years as follows: 1970—Hejira year 1890 (March 9, 1970—February 
26, 1971); 1971—Hejira year 1391 (February 27, 1971— February 15, 1972); 1972—Hejira year 1392 (February 
16, 1972— February 3, 1973). 


Helium 


By Gordon W. Koelling 


Sales of high purity helium (99.995% 
purity) in the United States during 1972 
increased 9% to a total of 489 million 
cubic feet2 Approximately 36% of this 
total was sold by the Bureau of Mines 
and 64% was accounted for by private in- 
dustry plant sales. Exports of high purity 
helium, all by private industry, totaled 138 
million cubic feet in 1972. The f.o.b. Bu- 
reau of Mines plant price for high purity 
helium sold during the year remained at 
$35 per thousand cubic feet while private 
industry plant prices averaged $21 per 
thousand cubic feet. 

In compliance with an order of the U.S. 
District Court for the District of Kansas is- 
sued on March 27, 1971, the Bureau of 
Mines continued to accept helium during 
1972 under three of four conservation con- 
tracts whose termination provisions had 


been invoked by the Secretary of the Inte- 
rior. This order was affirmed on appeal on 
the ground that the requirements of the 
National Environmental Policy Act had 
not been complied with. On November 13, 
1972, the Department released an environ- 
mental impact statement prepared in fur- 
therance of an evaluation of the environ- 
mental consequences of termination of the 
contracts. 

A ruling made by the U.S. Court of 
Claims on January 21, 1972, held that the 
Government had materially breached its 
agreement with the fourth contractor. The 
issue of damages is pending. This firm 
continued to deliver helium to the Bureau 
of Mines for storage to its account, pur- 
suant to an interim storage agreement 
until expiration of the agreement on Sep- 
tember 28, 1972. 


DOMESTIC PRODUCTION 


A total of 12 helium extraction plants 
were in operation during 1972. Of these 
two were owned by the Federal Govern- 
ment and operated by the Bureau of 
Mines, five were private industry plants ex- 
tracting helium primarily for long-term 
conservation storage, and five were private 
industry plants producing helium for inde- 
pendent sale to commercial (non-Federal) 
customers. 

Total helium extracted from natural gas 
during 1972 declined approximately 10% 
to 4,089,501 thousand cubic feet despite a 
995 increase in the output of high purity 
helium to 627,250 thousand cubic feet. Ap- 
proximately 85% of total helium extracted 
was crude helium’ and 15% was high pu- 
rity helium produced for sale. About 92% 
of crude helium production was from pri- 
vate industry conservation plants and 72% 
of high purity output was from private in- 
dustry plants producing for sale to com- 


mercial customers. The remaining 8% of 
crude and 289, of high purity helium pro- 
duced was extracted by Bureau of Mines 
plants. 

Of the 438,665 thousand cubic feet of 
helium produced by the Bureau of Mines 
Keyes and Exell plants in 1972, approxi- 
mately 88% was extracted from natural gas 
supplied by a private natural gas pipeline 
company on a gas-processing contract basis. 
The remaining 1295 was extracted from 
natural gas that was produced from the 
Bureau of Mines Cliffside gasfield primar- 
ily in order to create additional reservoir 
space for helium conservation storage. All 
helium extraction from Cliffside natural 
gas occurred at the Exell plant. 


1 Geographer, Division of Fossil Fuels. 

2 All helium statistics in this chapter are re- 
ported in terms of contained helium measured at 
14.7 pounds per square inch absolute and 70? F. 

8 Helium mix with various quantities of 
other light gases, mostly nitrogen. 
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Table 1.—Helium extracted from natural gas in the United States 
(Thousand cubic feet) 


1968 1969 1970 1971 1972 
Crude helium: 1 

Extracted at Bureau of Mines plants 199,300 806,200 429, 400 504 , 406 262,147 
Extracted at private industry plants. 3,591, 700 3, 596, 800 3, 523, 800 3,483,919 8,200,104 
o E 8,791,000 38,902,500 3,958,200 8,988,325 8,462,251 
= m — — 

High purity helium: * 
Extracted at Bureau of Mines plants 478,400 860,700 230,700 173,626 173, 575 
Extracted at private industry plants. 388, 700 398, 800 416, 500 408 , 152 458 ,675 
Total... ere SE 867,100 759 ,500 647 ,200 576,778 627 ,250 
Grand total. 4,658,100 4,662,000 4,600,400 4,565,103 4,089,501 


1 Excludes crude helium purified after interplant transfer. 
? Includes only those quantities produced for sale; quantities entering conservation storage system after 
purification are included under e helium. 


Table 2.—Ownership and location of helium extraction plants in the United States, 1972 


Category and owner or operator Location Type of production 
Government owned: 
Bureau of Mines Exell, Tex.................- Crude helium 
P ͤ Ku ieee u SS ea eyes, Okla. ............... Crude and high purity 
elium. 
Private industry, conservation: 
Cities Service Helex, Inne Ulysses, Kans. .............. Crude helium.! 
National Helium Cord Liberal, Rang. Crude helium. 
Northern Helex Co. ........................ Benton Ans V Do. 
Philli 55 FAA E Dumas, Teen Do. 
JJ 8 Hansford County, Ten Do 
Private industry. other: 
Alamo Chemical-Gardner Cryogenics......... Elkhart, Kang High purity helium. 
Cities Service Cryogenics, Ine...------------- Scott City, Kanz Crude helium. 
Kansas Refined Helium Yo 3E Otis, Kan High purity helium. 
Kerr-McGee, wig) Ee Nava jo, AME ee Do. 
Western Helium Co......................... doo Do. 


! Also purifies crude helium piped from Cities Service Cryogenics, Inc., Ë lant a Scott City, Kans. 
2 Crude helium is piped to Ci Service Helex, Inc., plant at Ulysses, Kans. for purification. 


Table 3.—Summary of Bureau of Mines helium plant and Amarillo shipping terminal 
operations, 1971 and 1972 


(Thousand cubic feet) 
1971 1972 
Supply: 

Inventory at beginning of period)... 13,5567 11,474 

Helium extracted: 3 

Exell plant: 
Crude. 1.2 ee ee eee 284,119 99,891 
Apt ⁵ 50, 304 a 
eee ae 284, 428 99,891 
Keyes plant . 
Crüde sz u ß eee m eee 270,287 162 , 756 
High purity $l. Ul l. TTS oe eee dese ese 128 ,822 176,518 
Total Keyes planihiu .luʃ‚ kk 393, 609 839,274 
Total extracted... .... 2 2 LLL LLL clc c eee 678 , 082 438 , 665 
Helium returned in containers (netꝰꝛꝛ 244 ,685 
NEE EE 691 , 888 452,774 
Disposa 

Sales of high purity helium 178,626 178,675 
Net deliveries to helium conservation system 4. ___ Lll. l.l2ll.- 506,733 268 , 057 
Inventory at end of period ůꝛ 11,474 16,142 
RN, ET WEEN 691,888 452 ,774 


1 At Exell and Keyes plants and at Amarillo shipping terminal. 
2 Excludes conservation helium produced from native gas withdrawal wells at Cliffside field, which have been 
invaded by stored helium. 
š Includes only those quante produced for sale; quantities entering conservation after purification are 
included under crude helium 
4 Excludes return of conservation helium produced as indicated in footnote 2 to conservation storage system. 
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Extensive modernization of the Exell 
plant was incomplete at yearend because 
of delays caused by technical problems. The 
new facilities included in this moderniza- 
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tion program are for the purpose of con- 
solidating operations, improving efficiency, 
and facilitating underground helium storage 
operations. 


CONSUMPTION AND USES 


Domestic sales of high purity helium 
rose 9% during 1972 in a moderate rever- 
sal of a 5-year declining trend. Much of 
the 1972 increase was attributable to the 
overall improvement in the Nation’s econ- 
omy and increased requirements for hel- 
ium in research and in breathing mixtures. 


Although the quantity of helium sold by 
the Bureau of Mines in 1972 was almost 
the same as in 1971, the share of the do- 
mestic helium market accounted for by the 
Bureau declined from 39% in 1971 to 36% 
in 1972. This resulted from a lack of 
growth in the need for helium on the part 
of Federal agencies, which are required by 
law to purchase all of their major require- 
ments from the Department of the Inte- 
rior. The f.o.b. Bureau of Mines plant 
price, which is set at $35 per thousand 
cubic feet for the purpose of financing the 
long-range helium conservation program, 
was not competitive with the 1972 average 
f.o.b. private plant price of $21 per thou- 
sand cubic feet. 


Approximately 30% of Bureau sales in 
1972 were through purchases by Federal 
agencies from private distributors under 
General Services Administration contracts 
which required the distributors to pur- 
chase equivalent quantities from the Bu- 
reau of Mines. These contracts made rela- 


tively small quantities of helium readily 
available to Federal installations and re- 
duced freight charges for small purchases. 

Domestic consumption of helium during 
1972 was primarily for purging and pres- 
surizing rockets and spacecraft, research, 
welding, maintenance of controlled atmos- 
pheres, leak detection, and cryogenics. De- 
mand occurred principally in the States 
along the west and gulf coasts. 

All helium sold by the Bureau of Mines 
was shipped in gaseous form in cylinders, 
highway semitrailers, or railway tank cars. 
Private industry plants shipped helium in 
both gaseous and liquid form. Much of 
the helium transported in liquid form was 
delivered by semitrailers to distribution 
centers, where most of the product was 
gasified and compressed into small cylin- 
ders and trailers for delivery to consumers. 


Table 4.—Total sales of high purity helium 
in the United States 


(Million cubic feet) 
Year Quantity 
1968.-. 1 022:3. 0 hens ĩ e 802 
E 8 e 670 
11 e 542 
111 88 447 
1912... 4 bic onc ðᷣͤ 8 489 
Estimate. 


Table 5.— Bureau of Mines sales of high purity helium, by recipient, 1971 and 1972 


(Thousand cubic feet) 


1971 1972 

Federal agencies: 
Atomic Energy Commission. nn 19,175 17.447 
Department of Defense. ............ 2. LLL „„ 3%„ékn 82,355 61,627 
National Aeronautics and Space Administratioõ- nn 82,905 35, 775 
National Weather Service... e , 066 2,940 
G ³oÜW6-W0uͥ. 0 Rd mt 1,062 3,346 
Total Federal agencies 138,568 121, 135 
Non- Federal customers 2___.__......--.------------- LLL LLL L2 LLL Lll eee 35 , 063 52,440 
Morir Buel 8 178 ,626 178,575 


Grand Gotal eee 


1 Includes quantities used by Bureau of Mines. 


2 Most of this was purchased in bulk by commercial firms, repackaged in smaller containers, and then sold to 
Federal installations under contract arrangements with the General Services Administration. 
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CONSERVATION 


The purchase of crude helium by the 
Bureau of Mines, under the terms of con- 
tracts entered into with three private pro- 
ducers in 1961, continued in compliance 
with a court order obtained during 1971 
by Cities Service Helex, Inc., National Hel- 
ium Corp., and Phillips Petroleum Co. 
The Bureau also accepted helium from the 
contractor not involved in that litigation, 
Northern Helex Co., for storage to that 
company’s account until expiration of an 
interim storage agreement on September 
28, 1972. 

Helium held in the Bureau of Mines 
conservation storage system, which includes 
the conservation pipeline system and the 
partially depleted Cliffside gasfield near 


Amarillo, Tex., increased 11% during 1972 
to a yearend total of 35,630,904,000 cubic 
feet. Of this total, 97% was stored under 
the Bureau’s conservation program and the 
remaining 3% was stored under contract 
for private producer’s own accounts. Ap- 
proximately 8% of the net addition to the 
helium conservation system in 1972 was ac- 
counted for by deliveries from Bureau 
plants, 76% was acquired from private in- 
dustry conservation plants for the conser- 
vation program, and 16% was added to 
storage under contract for private produc- 
ers’ own accounts. Most of the latter was 
accounted for by quantities stored under 
an interim agreement for the account of 
Northern Helex Co. 


Table 6.—Summary of Bureau of Mines helium conservation system 1 operations, 
1971 and 1972 


(Thousand cubic feet) 


1971 1972 
Helium in conservation storage system at inning of period: 
Stored under Bureau of Mines conservation program. 28,118,119 31,685,937 
Stored under contract for private producers’ own accounts. 58,972 531 , 806 


Input to system: 


——— See 8 28,177,091 382,167,748 


Net deliveries from Bureau of Mines plants ------------------------- 506,733 268 ,057 
Acquired from private industry conservation plants......................- 3,011,085 2, 729, 595 
Stored under contract for private producers’ own accounts 537,671 583,748 


Redelivery of helium stored under contract for private producers’ own accounts 
Net addition to system 


Helium in conservation storage system at end of period: 


4,055,489 8,576,400 
64,887 118 ,289 
8,990,652 8,468,161 


Stored under Bureau of Mines conservation programm 81,685,987 34, 628, 589 
Stored under contract for private producers’ own accounts 531, 806 1,002,315 
Total EE 82,167,748 35,630, 904 


1 Includes conservation pipeline system and Cliffside field. 
? Excludes return to system of conservation helium produced from native gas withdrawal wells at Cliffside 


field, which have been invaded by stored helium. 


Table 7.—Helium purchased for Bureau of Mines conservation storage, 1971 and 1972 
(Thousand cubic feet) 


Helium delivered 
1971 1972 


Cities Service Helex, Inc. ii.... 
National Helium Corp. ) 


FFF 956,469 922,660 
777 ER 3,011,085 2,729,595 


1 Deliveries from these companies accepted in compliance with order of the Federal District Court for the 


State of Kansas 
servation contracts were to have taken effect. 


after 8:00 a.m., March 28, 1971, when termination provisions of these companies' helium con- 


? This company ceased delivery of helium for Bureau of Mines conservation program as of 8:00 a.m., March 


28, 1971. 


HELIUM 609 
Table 8.—Deliveries of crude helium from private industry conservation 
plants to Bureau of Mines conservation storage system, 1972 
(Thousand cubic feet) 
Delivered Stored for companies’ own 
for Bureau accounts in Bureau of Mines 
Owner Plant location of Mines conservation system Total 
conserva- 
tionstorage Delivered Withdrawn Net 
Cities Service Helex, Inc Ue, Kans........ 699,038 188,654 1 58,690 84,964 784, 002 
National Helium Corp... Li |, Kans.......- 1,107,897 51, 878 6,696 45,182 1,158,079 
s ee 88 CM Bushton, Kans....... 1 429, 471 48,107 386,364 886,364 
pe Petroleum Co ex__ ol. ; 
8 Hansford County, Tex 401282 18,745 9,746 3,99 926,659 
z p 2,729,595 583, 748 118,289 470,509 3, 200, 104 


1 Includes some helium stored for the account of Cities Service Cryogenics, Inc., which pipes its output to 


Cities Service Helex, Inc., for purification. 


RESOURCES 


Proved and probable helium reserves (in 
natural gas with a minimum helium con- 
tent of 0.3%) in the United States, exclu- 
sive of those quantities in conservation 
storage at the Cliffside field, were esti- 
mated at 120.2 and 15.7 billion cubic feet, 
respectively, as of December 31, 1972. The 
total 135.9 billion cubic feet of proved and 
probable reserves available at yearend was 
almost 6% less than at the beginning of 
the year. 

Although proved and probable helium 
reserves were contained in the natural gas 
reservoirs of over 100 gasfields located in 
10 States, the bulk of reserves were in four 
fields: the Greenwood field in Kansas and 
Colorado; the Hugoton field in Kansas, 
Oklahoma, and Texas; the Keyes field in 
Oklahoma; and the West Panhandle field 


in Texas. Almost 88% of proved and prob- 
able reserves were in fields being produced 
at yearend 1972. Approximately 51% of the 
helium-rich (0.3% helium content) natu- 
ral gas produced was being processed for 
helium extraction, and helium contained 
in the remaining helium rich natural gas 
output was being wasted incident to the 
consumption of the gas. 

The Bureau of Mines continued its ef- 
forts to identify helium resources in the 
United States and other parts of the 
world. A total of 369 natural gas samples 
from 25 States and four foreign countries, 
Australia, Canada, Indonesia, and the 
United Kingdom, were collected and ana- 
lyzed for helium content during 1972. 
None of these samples indicated the occur- 
rence of significant helium resources. 


FOREIGN TRADE 


Exports of high purity helium in 1972 
increased 6% and comprised 22% of the 
U.S. helium industry's total high purity 
sales as compared with 23% during 1971. 
All exports were from private industry ex- 
traction plants, which depended on foreign 
markets for 30% of their total high purity 
sales in 1972. Most of the quantity shipped 
was destined for Western Europe. 


WORLD 


Helium produced outside the United 
States during 1972 totaled an estimated 122 
million cubic feet. Canada produced ap- 


Table 9.—Exports of high purity helium 
from the United States 


(Million cubic feet) 
Year Quantity 
1068 E ° 65 
19069... . 2 o hover e ORE eE e 90 
JJ. ³ð ec sss e 105 
Lu EE 130 
1079. — cece 8 138 
e Estimate 
REVIEW 


proximately 35 million cubic feet from a 
single plant in Saskatchewan, mostly for 
export to Japan and other Asian countries, 
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although some was used in Canada. A 
plant in France produced about 7 million 
cubic feet of helium as a byproduct of ni- 
trogen removal operations. The countries 
of Eastern Europe extracted an estimated 
80 million cubic feet during the year. 
During 1972, Petrocarbon Developments, 
Ltd., of the United Kingdom was in the 
process of planning the construction of a 
helium and nitrogen “extraction plant 
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which it is to build under contract in Po- 
land. This plant is to separate helium and 
nitrogen from natural gas that has a nitro- 
gen content of about 45%. A helium puri- 
fication and liquefaction unit to be 
integrated with the nitrogen removal proc- 
ess is to have a high purity helium output 
capacity of 150 million cubic feet per year. 
Completion of this project was scheduled 
for mid-1974. 


TECHNOLOGY 


Gulf General Atomic Co., a subsidiary of 
Gulf Oil Corp., initiated a preliminary 
planning study of a helium gas turbine for 
the Atomic Energy Commission during 
1972. This study is to assess the commer- 
cial feasibility of developing a helium- 
cooled nuclear reactor and employing the 
same helium in a closed cycle to drive the 
gas-turbine generator. This would elimi- 
nate the steam-turbine cycle ordinarily 
used in powerplants and allow heat rejec- 
tion to take place directly to air in dry 
cooling towers. It would also eliminate 
thermal pollution of streams, and would 
allow utility companies more flexibility in 
picking their powerplant sites. The gas 
turbines themselves could be located inside 
the same containment vessel that housed 


the reactor core, thus offering a capital 
cost savings. 

Two Japanese companies, Teijin Ltd., 
and Nippon Sanso KK, reportly have devel- 
oped a helium recovery and refining sys- 
tem that utilizes selective permeability of 
helium gas through synthetic high polymer 
film. Operating costs for such a system are 
stated. to be approximately 30% lower 
than for conventional methods, although 
the initial investment for equipment is 
similar. The new system is expected to 
find wide application in the recovery and 
refining of helium from gas mixtures used 
for breathing in deep-sea operations, or 
from contaminated helium evaporated 
from hyper-refrigerating equipment. 


Iron Ore 


By F. L. Klinger 1 


The relatively low demand for iron ore 
that developed during 1971 carried over 
into the first half of 1972. With large in- 
ventories of ore at mines and consuming 
plants, mine production or shipments were 
reduced in many of the principal iron ore 
producing and exporting countries. There 
was a strong increase in demand in the 
latter part of the year, but the consequent 
rise in production and shipments was not 
quite enough to push world production or 
trade above the levels of 1971. Consump- 
tion of iron ore, however, increased about 
9% in the United States, 6% in the Euro- 
pean Economic Community (EEC), and 
also increased in Japan and the Soviet 
Union in 1972. 


Production and exports of iron ore 
declined substantially in the United States, 
Canada, Chile, Venezuela, and Angola, 
while small to moderate increases in pro- 
duction or exports were reported from 
Australia, Brazil, India, Liberia, Mauri- 
tania, Peru, and the U.S.S.R., compared 
with those in 1971. Imports of iron ore by 
the United States and Japan declined by 3 
to 4 million tons but increased slightly in 
the EEC and probably increased to some 
extent in East European countries which 
receive most of their ore supplies from the 
U.S.S.R. Canadian production and exports 
were hampered by strikes at some major 
mines and ports during the summer, while 
cutbacks in imports of ore by Japan in 
1972 were further affected by a Japanese 
shipping strike which lasted from April to 
July. 

Australia continued to be the world’s 
leading exporter of iron ore in 1972, as 
well as the third largest producer after the 
U.S.S.R. and the United States. Japan, 
which imported more than 100 million 
tons of ore for the third consecutive year, 
remained the world's largest importer, fol- 
lowed by West Germany and the United 
States. 


World shipments of iron ore pellets were 


estimated at 125 million tons in 1972, 
equivalent to about 95% of estimated 
world production capacity at the beginning 
of the year. The United States accounted 
for 43% of the total; Canada, for 18%; 
and 18 other countries for the remainder. 
World production capacity for pellets in- 
creased to an estimated 146 million tons 
annually by yearend, and 16 million tons 
of additional capacity was anticipated dur- 
ing 1973. ‘ . 

World output of prereduced iron ore 
appeared to be below the capacity of exist- 
ing plants, partly due to technical prob- 
lems. The Falconbridge Nickel Mines Ltd. 
plant at Sudbury, Ontario, was to close 
carly in 1973, but a new plant was com- 
pleted at Houston, Tex. in 1972 and 
another was scheduled for completion at 
Contrecoeur, Quebec in 1973. 

Iron ore prices were relatively stable in 
1972, but devaluation of the dollar and re- 
alignment of foreign currencies in 1971 
were causing problems. Australian produc- 
ers, whose contracts with Japanese import- 
ers were mainly based on dollar values 
prior to 1971, were pressing for upward 
adjustment of contractual prices. Swedish 
producers, whose contracts with European 
buyers are usually based on the krona, were 
forced late in 1972 to reduce export prices 
for 1973 deliveries by as much as 15% in 
order to meet competition in European 
markets from Australian and other foreign 
ores. However, U.S. prices for Lake Supe- 
rior iron ores and pellets, delivered at 
lower lake ports, began to rise in December 
1972, and by the beginning of the 1973 
shipping season prices were 5% to 6% 
higher than those prevailing 1 year earlier. 

In transportation of iron ore, the size of 
carriers continued to increase, with indi- 
vidual cargoes up to 166,000 tons reported 
in oceanborne trade and up to 55,000 tons 
on the Great Lakes. Some ocean cargoes of 
more than 200,000 tons were expected in 


1 Physical scientist, Division of Ferrous Metals— 
Mineral Supply. 
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1973. Capacity of offloading ports to re- 
ceive large carriers was increased, especially 
in Japan and the United Kingdom. Ocean 
shipments of iron ore slurries increased to 
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at least 1.3 million tons in 1972. Ocean 
freight rates were low in early 1972 but by 
yearend were approaching the high levels 
of early 1971. 


Table 1.—Salient iron ore statistics 
(Thousand long tons and thousand dollars) 


1968 1969 1970 1971 1972 
United States: 
Iron ore (usable ! less than 5% Mn): 
Production 222 85,865 88,328 89,760 80,762 75,484 
Shipments?. ------------------------ 81,934 89,854 87,176 77,106 71,884 
Ill 88 6,43 929,298 941,738 891,001 950, 365 
Average value at mines per ton 10.21 10.34 10.80 11.55 12.20 
Exports. ------------------------------ 5,884 5,160 5,492 3,061 2,095 
III ĩð ie eset 70,885 62 ,310 67 , 898 38,147 26,776 
Imports for consumption 43,941 40,732 44,891 40,124 85,761 
TEE 458,753 402,178 479,518 450,644 415,934 
Consumption (iron ore and agglomerates). 181,758 140, 235 131,571 116, 196 126,948 
Stocks Dec. 31: 
At mine8__------------------------ 16,041 13,566 15,316 17,653 14,679 
At consuming plants 53,232 50, 935 52,781 57,738 50,061 
At U.S. doeks---------------------- 2,797 2,648 8,408 8,424 2,612 
wm asss iron ore (595 to 3595; Mn): 
hipments_------------------------ 245 385 329 177 131 
World: Production 668,142 701,495 757,018 767,025 756, 826 


1 Direct shipping ore, washed ore, concentrates, agglomerates, and byproduct ore (mainly pyrite cinder and 


agglomerates). 
2 Includes byproduct ore. 
3 Excludes byproduct ore. 
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Figure 1.—United States iron ore production and imports for consumption. 
EMPLOYMENT 


The average number of men employed at 
U.S. iron ore mines and associated benefi- 
ciating plants was about 14,500 in 1972, a 
decline of 8.8% compared with the previ- 


ous year. The reduction was mainly due to 
mine closures in Minnesota and New York, 
and to cutbacks in production in Minne- 
sota and California. 


IRON ORE n 


The reduction in employment was ac- 
companied by declines of 4.6% in output 
of crude ore and 6.297 in production of 
usable ore, compared with 1971. Total 
hours worked and the number of man- 
shifts were 9.697, less than in 1971 but pro- 
ductivity continued to rise. Output per 
man-shift increased 5.8% in crude ore and 
3.995 in usable ore. Productivity in the 
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Lake Superior district was 11% to 13% 
greater than the national average; this dis- 
trict accounted for 69% of total employ- 
ment and 82% of U.S. production in 1972. 

Employment and productivity data for 
1972 are summarized in table 4. As in 
previous years, the employment figures do 
not include office workers at mines and 
associated beneficiating plants. 


DOMESTIC PRODUCTION 


Low demand for iron and steel, coupled 
with large stockpiles of ore at U.S. mines 
and consuming centers and a sharp reduc- 
tion in export demand, led to the lowest 
production of usable ore from U.S. mines 
in 9 years. Output in 1972 was 6.6% less 
than in 1971 and 16% lower than in 1970. 
Mine shipments fared somewhat better, 
lagging behind 1971 levels for the first 8 
months of the year, but with sharply in- 
creased demand and extension of the ship- 
ping season by several companies during 
the fourth quarter, 1972 shipments ex- 
ceeded those of 1971 by 1% by yearend. 
Vessel shipments of ore from U.S. ports 
on the Great Lakes totaled 63.6 million 
long tons in 1972, 6% more than in 1971. 

Despite the decline in total output of 
usable ore, production and shipments of 
iron ore pellets continued to increase. Pel- 
lets made up 71% of usable ore production 
and shipments in 1972 compared with 66% 
in 1971. The average iron content of usable 
ore produced also continued to rise, to 
60.8%. 

Crude ore production in 1972 was 4.5% 
less than in 1971. The average iron content 
of crude ore produced was 33.7%. The 
latter figure, however, represents total iron 
contained; the percentage of recoverable 
iron, as in the the taconite operations, is 
usually much less. The average content of 
recoverable iron in total crude ore pro- 
duced was 24.495. 'The ratio of crude ore 
produced per ton of usable product (ex- 
cluding byproduct ore) in 1972 was 2.50:1, 
compared with 2.45:1 in the previous year. 
Production of direct-shipping ore was 
slightly more than in 1971, but the declin- 
ing trend evident for the last 20 years was 
expected to continue. 

The Lake Superior district produced 
81.6% of the Nation’s output of usable ore 
in 1972 and about 83% of all crude ore 
mined. Minnesota accounted for 65% of 


the total output of usable ore; Michigan 
for 15.5%, Wisconsin for 1% and the re- 
mainder was produced in 17 other States, 
of which the principal producers were Cali- 
fornia, Missouri, Wyoming, Utah, New 
York, and Pennsylvania. Production came 
from 58 mines, including 48 open pits, 
seven underground mines, and three com- 
bined underground and open pit opera- 
tions. The number of operating mines was 
16 fewer than in 1971, but this reduction 
was mainly due to temporary inactive 
status of a number of smaller producers 
which continued to ship ore from stock- 
piles in 1972. 


In Minnesota, United States Steel Corp. 
completed expansion of the Minntac mine 
and plant in August 1972. The expansion 
doubled production capacity for pellets to 
12 million tons per year. Improvements in 
productive capacity for pellets were also 
evident at plants in Eveleth and Nash- 
wauk, so that nominal productive capacity 
for pellets at Minnesota taconite operations 
was probably about 41 million tons per 
year at the end of 1972. No decisions were 
announced concerning construction of the 
proposed 4-million-ton pellet plant at Hib- 
bing. In other developments, the Hill- 
Trumbull mine did not produce ore in 
1972 and the property was returned to the 
fee owners by Mesaba Cliffs Mining Co. 
Jones & Laughlin Steel Corp. leased the 
Delaware properties on the western Mesabi 
from United States Steel Corp.; these prop- 
erties are adjacent to the Hill-Annex mine 
and concentrator operated by Jones & 
Laughlin at Calumet and are expected to 
increase the company's production from 
Minnesota mines in 1973. A work stoppage 
affecting 1,300 employees of the Hanna 
Mining Co. lasted from June 9 to July 22 
and virtually ceased production at the 
Pierce natural-ore mine and at the Butler 
and National taconite plants during this 
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period. Alleged pollution of Lake Superior, 
by taconite tailings discharged from the 
Reserve Mining Co. concentrator at Silver 
Bay, continued to be a controversial issue 
in 1972. The U.S. Department of Justice 
ñled suit against the company in February 
and by midyear 17 other parties were per- 
mitted by the court to intervene. The 
States of Michigan and "Wisconsin sup- 
ported the Federal Government's case, 
while the company was supported by a 
number of county, municipal, and civil 
bodies. 


In Michigan, Cleveland-Cliffs Iron Co. 
continued construction of the Tilden non- 
magnetic taconite project near Ishpeming. 
Completion of the mine and concentrator, 
which will produce 4 million tons of iron 
ore pellets per year from 10 million tons of 
crude ore, is scheduled for mid-1974. Proj- 
ect design and construction is managed by 
Kaiser Engineers of Michigan, Inc., and the 
pelletizing plant will be supplied by Allis- 
Chalmers Corp. of Milwaukee, Wis. Cleve- 
land-Cliffs also announced that production 
capacity for pellets at the Empire mine 
would be increased by 1.8 million tons an- 
nually by mid-1974. The expansion will 
cost an estimated $65 million and will raise 
production capacity for pellets to 5.2 mil- 
lion tons per year. 

In California, the Beck mine in northern 
San Bernardino County had its first full 
year of production in 1972. The mine is 
operated by Standard Slag Co., producing 
lump and fine magnetite concentrates for 
export to Japan under a 5-year contract to 
supply 2.5 million tons of concentrate by 
the end of 1976. The company closed the 
Minnesota mine near Wabuska, Nev., in 
1971 and shipped the last cargo of ore from 
Stockton, Calif, in March 1972. Ore from 
the Beck mine is exported from Los 
Angeles. 
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In Alabama, the Woodward Co. (divi- 
sion of the Mead Corp.) announced that 
its last operating blast furnace would be 
shutdown early in 1973. About 265 em- 
ployees will reportedly be affected. The 
company had stopped mining ore late in 
1970. 

In New York, the Tonawanda Iron Divi- 
sion of American Standard Inc. shutdown 
its blast furnace at Tonawanda in June 
1972. About 160 employees were affected. 
The company had been producing about 
200,000 tons of pig iron per year, mainly 
from Mesabi hematite ores. 

In Pennsylvania, the Cornwall under- 
ground mine of Bethlehem Steel Corp. was 
closed in June 1972 due to flooding of un- 
derground workings. The mine’s power 
supply was cut off when heavy rains 
flooded the powerplant at Lebanon, Pa. 
After depletion of a small open pit ore 
body in 1973, the mine was expected to be 
permanently closed. The Cornwall mine is 
the oldest operating iron mine in the 
United States, and has produced ore con- 
tinually since 1742. 

In Texas, the country’s third commercial 
plant for direct reduction of iron ore was 
completed at Houston by Armco Steel 
Corp. in 1972. Production capacity of the 
plant was reported to be 1,000 tons per day 
of metallized ore or pellets. 

In Alaska, the economic feasibility of 
producing iron ore from low-grade titani- 
ferous magnetite deposits near Klukwan 
was being studied by Henry J. Kaiser 
(Consulting) Co. of Oakland, Calif., for 
the Mitsubishi Corp. of Japan. The study 
was expected to be completed in 1972. 
Rights to mine the deposits are presently 
held by United States Steel Corp. 

In Tennessee, the pelletizing plant of 
Cities Service Co. was reportedly completed 
in 1972. The plant will pelletize byproduct 
iron ore derived from processing of sulfides. 


CONSUMPTION 


Total consumption of iron ore and ag- 
glomerates in 1972 was 9.2% more than in 
1971. Consumption during the first 7 
months of 1972 was 7% less than in the 
corresponding period of 1971, but with 
the recovery of demand for iron and steel 
in the latter part of the year, consumption 
exceeded the 1971 level by the end of 
September and during the last 3 months 


of the year it was 38% greater than in the 
last quarter of 1971. 

Consumption of iron ore and agglomer- 
ates in blast furnaces in 1972 increased 
by 9.8% compared with 1971, but con- 
sumption in steelmaking furnaces was 21% 
less. The continuing decline in consump- 
tion by steel furnaces was due mainly to 
the declining number of operating open- 
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hearth furnaces. In blast furnaces, the 
weight ratio of iron ore and agglomerates 
consumed to hot metal produced in 1972 
was 1.55:1 compared with 1.54:1 in the 
previous year. 

The share of pellets in total consump- 
tion of iron ore and agglomerates rose 
to at least 52% in 1972, compared with 
48% in 1971. Both domestic and foreign 
pellets are included in this figure. Domes- 
tically produced pellets made up 46% of 
total consumption, and 56% of the ag- 
glomerates consumed; corresponding figures 
for 1971 were 41% and 52% respectively. 

Consumption data are shown in table 15 
and 14. In these tables, iron ore concentrate 
used to produce pellets or other agglomer- 
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ates at mine sites was not reported as iron 
ore consumed; its consumption was re- 
ported only when such agglomerate was 
shipped to the furnaces site and used 
(table 13). However, concentrate and fines 
used for production of agglomerates (mainly 
sinter) at blast furnaces and steel plants 
was reported as iron ore consumed (table 
14), and consumption of agglomerates de- 
rived from this source is included in table 
13. In table 14, the difference in weight 
between iron ore consumed and agglomer- 
ates produced is due mainly to additives 
such as lime, mill scale, flue dust, coke 
breeze, and other materials used in making 
agglomerates. 


STOCKS 


Stocks of iron ore at U.S. mines, docks, 
and consuming plants totaled 67.3 million 
tons on December 31, 1972. The total was 
nearly 15% less than one year earlier and 
was the lowest since yearend 1969. The 
unusually large inventories at the beginning 
of 1972, coupled with the relatively low 
level of demand for iron and steel which 


carried over into the first half of the year, 
tended to depress mine production as well 
as imports of iron ore during 1972. Total 
stocks of iron ore and agglomerates at 
yearend represented about a 6-month sup- 
ply at the average monthly rate of domestic 
consumption in 1972. 


PRICES 


Published prices for Lake Superior iron 
ores and iron ore pellets, after increasing 
by 3% to 5% in 1971, were unchanged 
during the first 11 months of 1972. How- 
ever, in February the bulk vessel freight 
rate for iron ore shipped from the head 
of the lakes to lower lake ports was in- 
creased by 12 cents per gross ton, to $2.37. 
The effect of this was to increase the price 
of some ore at lower lake ports, since any 
increase in transportation costs would be 
borne by the buyer. 


In December 1972 several companies an- 
nounced increases in base prices amounting 
to about 4.7% for natural ores and 3.9% 
for pellets. As of January 1, 1973, published 
prices for natural ores, basis 51.5% iron, 
rail of vessel at lower lake ports, were 54 
cents per gross ton higher than a year 
earlier and the price of pellets was in- 
creased to 29.1 cents per long ton unit of 
contained iron. The new prices for natural 
ores, per gross ton, were as follows; Mesabi 
non-Bessemer, $11.71; Mesabi Bessemer, 
$11.86; Old Range non-Bessemer, $11.96; 


and Old Range Bessemer, $12.11. Any in- 
crease in transportation or handling costs 
was to be borne by the buyer. 

The average value of usable iron ore 
shipped from domestic mines in 1972 (ex- 
cluding byproduct ore) was $12.20 per long 
ton, f.o.b. mine, compared with $11.55 in 
1971 and $10.80 in 1970. The values were 
calculated from producer’s statements and 
approximated the commercial selling price 
less the cost of mine-to-market transporta- 
tion. The increase in average f.o.b. value 
reflected higher market prices as well as the 
increasing proportion of pellets in domestic 
iron ore shipments. Pellets made up 71% 
of domestic shipments in 1972, compared 
with 66.4% in 1971, and 61.7% in 1970. 


Although information on prices for for- 
eign iron ores was very limited, indications 
were that prices during most of 1972 were 
unchanged or slightly lower than those of 
1971. This appeared to be due to relatively 
low world demand for iron ore in the first 
8 months of 1972 and was in contrast to 
rising price trends in 1970 and 1971. Prices 
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for Brazilian and Swedish ores were stable 
while somewhat lower prices were indicated 
by exporters in Norway and Mauritania. 
Also, f.o.b. or c.f. prices for many foreign 
iron ores in 1972 appeared to be fixed 
under long-term contracts with Japanese 
buyers. The price situation was compli- 
cated, however, by devaluation of the dollar 
and realignment of foreign currencies in 
1971, along with the fact that many iron 
ore delivery contracts were based on prices 
quoted in U.S. dollars. This resulted in loss 
of revenue for many exporters and was fur- 
ther complicated by rapidly rising ocean 
freight rates in the latter part of 1972. 
Consequently, there was increasing pressure 
for upward revision of dollar contract prices 
to compensate for the shifting exchange 
rates. At the same time, however, dollar- 
priced ores became cheaper in world mar- 
kets, strengthening their competitive posi- 


MINERALS YEARBOOK, 1972 


tion relative to iron ores priced in other 
currencies. The latter situation, late in 
1972, forced Swedish exporters, whose con- 
tracts are based on kronor prices, to reduce 
prices for 1973 deliveries by 12% to 15% 
for high-phosphorus ores and by 6% to 
10% for other Swedish ores, in order to 
protect their traditional markets against 
competition from imports of iron ore from 
Australia and other countries. 

Some published prices for foreign iron 
ores, believed to be applicable to deliveries 
in 1972 under contracts with Japanese 
buyers, are tabulated below. Because of 
widely differing chemical and physical prop- 
erties and conditions of shipment, these 
prices are not necessarily comparable to 
prices for other foreign ores; they are pre- 
sented here as possible indicators of price 
ranges for similar products in 1972. 


Origin Company or deposit Type of product Contract price Terms and port 
Angola.......... Cassinga. ......... Lump, 64% Fe....... Lei 5 Ma det f.o.b. Porto Salazar. 
sca neces oc joa es, 64% Ze EE 50/1dt....... Do. 
Australia RS Iron Pty 854% Fer 62% to 9. 92 /Adt....... f.o.b. Dampier. 
NONE. CONDERE NEN Fines, 62% to 64% Fe. 7.63/1dt....... Do. 
Mt. Nee Min- Lump (6x30 mm), 87/1dt___ f.o.b. Port Hedland. 
ing Co. Pty. Ltd. A to 64% Fe. 
Robe River Peliets, 62.5% Fe 193 cents/1% f. o. b. Cape Lambert. 
e. 
E, wcities Fines, 56.5% Fe...... ” cents/1% Do. 
e. 
Savage River...... Peleu, 66% to 67% WE cents/ 1% Lob, Port Latta. 
e. e. 
Brazil........... Aguas Claras 1. Fines, 64% to 66% Fe. 7.55 /n. . f. o. b. Sepetiba. 
NEE Te GC %% ore, 64% to 9.35 /n. Do. 
2. ^ 
Canada Carol Lake Pellets, 65% fe. 24.2 2 conta/1% f. o. b. Sept-Iles. 
Quebec Cartier Concentrates, 62% to 16.5 cents/ 1% e. f. Japan. 
Mining Co 68% Fe. Fe (dt). 
Chile obo Lump, 62% Fe 7. 50%/Idti f. o. b. Huasco. 
C Fines, 60% fe 5.45/Idti o. 
India Bailadila.......... Dump, 68% to 65% 9.78/ton_______ GE V Dem 
e. inner r). 
Chowgule & Co.... Lump, 59% Fe 5.85/n.8....... f.o.b. Goa. 
Ee, iaceo ios sm es, 62% fee 4.40/ n. Do. 
e JULIO LS Pellets, 65% to 66% A cents/1% c.f. Japan. 
New Zealand..  Waipipi........... Concentrates, 56% to 15.749 cents/ Do. 
58% Fe, 8% TiO:. 1% Fe (ldt). 
U.S. S. X Krivoy Rog Con enata, 60% to  4.50/mdt...... Lob, Iliichevsk. 
e. 
BE GEN Lump, 50% to 55%  S8.50/mdt_.___._ Do. 
e. 


f.o.b. Free on board. 


c.f. Cost and freight. 
KÉ? Weights unit: not stated. 


mdt Metric dry ton. 
1 For period 1973-76. 


f.o.b.t. Free on board, trimmed. 


ldt Long dry ton. 


Source: The TEX Report (Tokyo). Iron Ore Import '71. 1972, 228 pp. 
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TRANSPORTATION 


The trend toward use of larger ore- 
carrying vessels to reduce unit transporta- 
tion costs was continued in 1972 on the 
U.S. Great Lakes as well as in oceanborne 
trade. 

On the Great Lakes, the vessel Stewart J. 
Cort of about 58,000-gross-ton cargo capa- 
city was placed in service in May by Bethle- 
hem Steel Corp. In June, the Roger Blough 
of about 45,000-ton cargo capacity was 
placed in service by United States Steel 
Corp. The cargo capacity of each vessel was 
more than 50% greater than the largest 
carriers previously operated on the lakes. 
The vessels were used to transport iron ore 
pellets from Minnesota ports on Lake Su- 
perior to steelworks on the south shore of 
Lake Michigan. These two vessels trans- 
ported a combined total of more than 3 
million tons of pellets during the 1972 ship- 
ping season. 


Lake shipping port 


Ee LEE 
Two Harbors, Minn.............................- 
Marquette, Mic knn 


NA Not available. XX Not applicable. 
1 Rounded to nearest 1,000 tons. 
2 Rounded to nearest 100 tons. 


Several of the existing lake carriers were 
being lengthened to increase cargo capacity. 
The capacity of two vessels was each in- 
creased by 15% to about 30, 000 tons in 
1972, and similar modifications were plan- 
ned for two smaller vessels during 1973. 

Efforts to extend the lake shipping season 
were again successful in 1972. With in- 
creased icebreaker support, bubbler sys- 
tems to eliminate channel ice, and other 
navigational aids, ore shipments continued 
until December 29 from Silver Bay, Minn., 
until January 1 from Superior, Wis., and 
until February 7, 1973, from Two Harbors, 
Minn. The number of vessels loaded at 
each U.S. port, the total tonnage shipped, 
and average size of cargo in the 1972 ship- 
ping season are shown in the following 
tabulation. The larger average cargo 
shipped from Two Harbors and Taconite 
Harbor, Minn., in 1972 was due to loadings 
of the two large carriers mentioned above. 


Total 
Number of to Long tons: 
vessels shipped 1 
loaded (thousand Average Largest 
long tons) cargo cargo 

eae 956 14,866 15,500 27,500 
Sess 463 10, 22 ,900 55,800 
ee 559 10,172 18,200 N 
Zoe 547 9,481 17,800 21,100 
Se 596 9,857 15,700 27,300 
e A 879 6,576 17,400 44,700 
P: 188 ,062 16,700 25,200 
imu 8,688 64,114 17,400 XX 


Source: Skillings’ Mining Review. various issues, 1972-73. 


Published freight rates for rail and vessel 
transport of iron ore from Lake Superior 
district mines to consuming centers, and 
dock-handling charges, in effect on April 
15, 1972, were unchanged from those in 
effect 1 year earlier? As noted in the 
section on prices, however, the bulk vessel 
freight rate for iron ore was actually in- 
creased by 12 cents per gross ton in Febru- 
ary 1972, a rise of about 5% compared with 
the 1971 rate. After the close of the 1972 
shipping season, new rates for rail and lake 
freight, and dock handling charges and 
storage costs at lower lake ports, were 
announced prior to the start of the 1973 
shipping season. The cost of rail freight in- 


creased 4% to 6%, lake freight by 4%, 
dock handling charge at lower lake ports 
by 5% to 6%, and the dock storage charge 
at lower lake ports rose 20% (to 3 cents 
per ton). 

In oceanborne iron ore trade, freight 
rates increased during 1972. The low rates 
prevailing late in 1971 continued over 
into the early months of 1972, but the 
Japanese seamen’s strike which lasted from 
April to mid-July, and very large grain- 
shipping contracts negotiated by the United 
States with the Soviet Union and other 
countries during the spring and summer, 


2 University of Minnesota Bulletin. Mining Di- 
rectory Issue 1972, table 14. 
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reduced the number of ships available to 
the iron ore trade and helped to drive up 
freight rates during the last half of the 
year. By yearend, freight rates from the 
principal iron ore exporting countries to 
consuming centers in North America, West 


Country and port Destination 


Australia (Dampier 
Australia (Port H 


msterdam. 
Brazil (Tubaráo)......... Western Europe........ 
Do... eee 8 apan_.....-.---.----- 
Do: seres Eastern United States.. 
Canada (Sept-Îles)... ___- United Kingdom, Italy, 
Netherlands. 
Gbilie T 2 22 a Japan... 2:200 
Liberia (Monrovia) Netherlands 
Mauritania (Port Etienne). United Kingdom 


Norway (Narvik) United Kingdom 


e Estimate. 
1 Port not specified. 


By the end of 1972, an estimated 11 for- 
eign ports, two more than in 1971, were 
capable of loading iron ore carriers of 
100,000 to 175,000 deadweight tons (d. w. t.) 
The number was expected to increase to 13 
in 1973, with completion of a new port at 
Sepetiba Bay, Brazil, and expansion of 
facilities at Narvik, Norway. In 1973, three 
ports (Sept-Îles, Tubarão, and Sepetiba 
Bay) will be capable of loading carriers of 
250,000 d.w.t. and a similar capacity was 
expected to be developed at Narvik by 1974. 

At consuming centers, 13 foreign ports 
were capable of accommodating iron ore 
carriers of 100,000 to 150,000 d.w.t. in 1972. 
Nine of these were located at steelworks in 
Japan and the others were located in west- 
ern Europe (Rotterdam, Amsterdam, Port 
Talbot, and Taranto). In Japan, the sea 
berth for the Oita works of Nippon Steel 
Corp. was expected to accommodate car- 
riers of up to 300,000 d.w.t. in 1973. In the 
United Kingdom, where, except at Port 
Talbot, ore carriers of only about 20,000- 
35,000 d.w.t. could be accommodated, a new 
terminal at Immingham was completed in 
1972 and the Redcar terminal at Teesside 
will be completed in 1973. These new 
facilities will initially permit berthing of 
65,000 d.w.t. vessels at Immingham and 
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Europe, and Japan were about double those 
in the spring, and indications were that the 
rates would rise further in 1973. Some 
rates for individual shipments in 1972 re- 
ported by various issues of Metal Bulletin 
were as follows: 


Rate per ton 
Tonnage of 
shipment Early 1972 Late 1972 
45, 000-50, 000 32. 15 $4.00 
(Dunkirk) (West Italy) 
50 , 000-60, 000 8.25 6.50-6.80 
80, 000-100, 000 e 2. 60 4. 62-6. 00 
(Oct.-Nov. 1971) 
50, 000-70, 000 2. 00-2. 15 4. 00-4. 85 
70, 000-100, 000 3. 20-3. 30 5.65 
80 , 000-43 , 000 1.90 4.87 
(Dec. 1971) (Jan. 1973) 
50,000 1.30-1.80 3.25-8.45 
46 ,000—62 , 000 3.10 6.90 
40, 000-70, 000 1.40 2.60 
22,000 2.50 8.50 
15,000 .75 e 2.60 
(Port Talbot) (Middlesbro) 


150,000 d.w.t. vessels at Teesside. In the 
United States, relatively shallow channel 
depths limited the size of incoming iron 
ore cargoes to a maximum of about 65,000 
tons although cargoes of up to 80,000 tons 
were formerly exported from the port of 
Long Beach. New port facilities being con- 
structed at the Sparrows Point, Maryland 
works of Bethlehem Steel Corp. in 1972 
may permit berthing of 100,000 d.w.t. car- 
riers in 1974 if the necessary channels are 
provided. 

Slurry transport of iron ore increased in 
1972. An estimated 1.3 million tons were 
shipped in special carriers to Japan, mainly 
from New Zealand and Peru. The largest 
single cargo reported during the year was 
80,000 long dry tons. In overland transport, 
slurry pipelines of 20 to 30 miles in length 
are scheduled to be built for iron ore 
projects in Argentina and Mexico, and a 
feasibility study was being made for a 
proposed 200-mile pipeline in the Republic 
of South Africa. 

Data on ocean shipments of iron ore 
from some foreign ports in 1972 are shown 
in the following tabulation, which may be 
compared with data shown for U.S. lake 
shipments, 
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Total 
m Number of tonnage Long tons 
Ocean shipping port vessels shipped ` — 
loaded (thousand Average Largest 
long tons) cargo cargo 

Tubarão, TTT WEE 481 8 , 600 166 ,000 
Port Hediand, Australien 2412 225,605 62,000 132,300 
Dam Boe ee ⁰y y asa 2 a 2 s 288 22,117 76,800 159 ,800 
Nar k, Newer evt T a ee eee e 580 20,175 «88,000 85,600 
Kirkenes, NOPWSY A. Loco l. Nu. als exe m8 100 2,541 25,800 e ,000 
Puerto Ordaz, Venezuela. ............................. 875 14,550 89,000 NA 
Sept-Iles, Canada „„ 447 18,609 80,000 2137, 000 
Buchanan, Liberia 215 11,147 51,800 NA 
Mormugao, India... . . NA 11.107 NA e 80,000 
San Nicolas, Peru. _...--.--..--------------.--------- 136 8,900 65,000 142 ,000 
Port Cartier, Canada.. ..----------------------------- 257 7,482 29,000 2135, 000 
Porto Salazar, Angolaaa aa NA 4,967 NA 144,000 

Guacolda, Chile 42 2,872 68,000 98, 

e Estimate. NA Not available. 


1 Total shipments from Mt. Newman and Goldsworthy projects. 


2 1971 figure. 
s Shipments of Swedish ore. 
4 A/S Sydvaranger. 


Principal source: Skillings’ Mining Review. Various issues, 1972-73. 


FOREIGN TRADE 


U.S. exports of iron ore in 1972 de- 
clined by 32% compared with those of 
1971 and were the lowest since 1946. The 
reduction was mainly due to expiration of 
a long-term contract between the Mitsu- 
bishi Corp. of Japan and Kaiser Steel Corp. 
Shipments of ore to Japan from Kaiser’s 
Eagle Mountain mine were terminated in 
December 1971. Exports of ore from Cali- 
fornia to Japan by the Standard Slag Corp. 
were expected to: continue through 1975 at 
the rate of about 500,000 tons annually, 
under a contract expiring in 1976. About 
two-thirds of U.S. exports in 1972 went to 
Canada, mostly from ports on the Great 
Lakes. 

U.S. imports of iron ore for consumption 
also declined in 1972 and were the lowest 
since 1963. The low volume of imports was 


WORLD 
Argentina.—Late in 1972, financing was 


obtained for construction of concentrating, 
pelletizing, and transportation facilities for 
the Sierra Grande iron deposits in Rio 
Negro province. Loans granted to Hierro 
Patagonica de Sierra Grande, S.A., a 
Government-controlled company, included 
$20 million from the Canadian Export- 
Import Bank and $32 million from the 
Inter-American Development Bank. 

A concentrator will be built at the mine 
site by 1975 by a Japanese group including 
the Mitsubishi Co. and Kurimoto Iron 


mainly due to large inventories of ore at 
U.S. consuming plants and to relatively low 
demand for steel in the first half of the 
year. Imports of ore from Canada, which 
were reduced to some extent by strikes at 
some Canadian mines and ports, declined 
by 2.2 million tons, and imports from 
Venezuela declined by 2 million tons com- 
pared with those of 1971. Imports from 
Liberia and Peru increased, but imports 
from Australia and Brazil were down by 
more than 30% and imports from Chile 
dropped by 65% compared with the previ- 
ous year. 

In 1972 the average value of iron ore 
exports was $12.78 per long ton, compared 
with $12.46 in 1971, and the average value 
of imports was $11.63, compared with 
$11.23 in the previous year. 


REVIEW 
Works Ltd. Using magnetic separation and 


flotation processes, the plant will be capable 
of producing 2 million tons of iron con- 
centrate (and possibly 200,000 tons of 
byproduct apatite concentrate) per year 
from 3.1 million tons of crude ore. A 30- 
kilometer pipeline will be built to carry 
iron-concentrate slurry to a pelletizing 
plant at Punta Colorada. 

The pellet plant will be built by a group 
of companies headed by Wright Engineers 
Ltd. of Canada. The plant will employ the 
U.S. Midrex process although most of the 
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equipment will be manufactured in Canada 
and Argentina. 

Port facilities at Punta Colorada will be 
built by a group of German and Argentine 
firms, including Fried. Krupp G.m.b.H. of 
West Germany. The shipping distance from 
Punta Colorada to Buenos Aires is approxi- 
mately 1,800 kilometers. 

Argentine imports of iron ore totaled 
1.59 million tons in 1971, more than twice 
the quantity imported in 1970. Domestic 
production of pellets from Sierra Grande 
is expected to substantially reduce Argen- 
tine import requirements, but in view of 
the Government's plans to double produc- 
tion of steel by 1980, the output from 
Sierra Grande may supply less than half of 
the country's ore requirements at that time. 

Some barter agreements were made in 
1972 by which Argentina would exchange 
steel and meat products for iron ore from 
Chile. Argentina also hoped to import iron 
ore from the Mutún deposits of Bolivia, 
but transportation continued to be a signifi- 
cant problem. 

Australia.—Production and shipments of 
iron ore in 1972 were about 3% more than 
in 1971. Output from most producers was 
at relatively low levels in the first half of 
the year, partly due to reduced demand for 
ore in Australia, Japan, and other countries 
and partly to a 3-month strike by Japanese 
seamen. In some cases, shipments to Japan- 
ese consumers were less than the minimum 
quantities specified in contracts, and large 
stockpiles of ore accumulated at some Aus- 
tralian ports. In the latter part of the year, 
however, shipments increased and a total of 
64 million long tons was recorded for 1972. 
Exports of iron ore totaled were estimated 
at 52 million tons. The average iron con- 
tent of Australian ore produced in 1972 
was 63.6%. 

Production capacity continued to in- 
crease. The Robe River project was com- 
pleted in 1972; the first shipment of sinter 
feed was made in October, and shipment 
of pellets began by December. Hamersley 
Iron Pty. Ltd. expected to complete the 
Paraburdoo project by yearend; Golds- 
worthy Mining Ltd. was completing a 40- 
mile railroad and other facilities to bring 
the Shay Gap and Sunrise Hill ore bodies 
into production; and Mt. Newman Mining 
Co. Pty. Ltd. was also expanding capacity. 
Australian production capacity for iron 
ore was probably at least 95 million tons 
annually by yearend, 
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Production of iron ore pellets in 1972 
was 6.3 million tons, compared with 6.7 
million tons in 1971. Completion of the 
Robe River project increased Australian 
production capacity for pellets to approxi- 
mately 11 million tons annually at the end 
of 1972. The Hamersley company planned 
to increase pellet capacity by another 
600,000 tons annually by mid-1974. 

Port facilities at Dampier and Port Hed- 
land were also expanded in 1972, to speed 
up loading operations and to accommodate 
ore carriers of up to 150,000 d.w.t. The new 
port completed at Cape Lambert can also 
handle 150,000-ton vessels. The largest iron 
ore cargoes loaded during 1972 at Port 
Hedland and Dampier were 132,314 long 
tons and 159,281 long tons, respectively. 
The largest cargo loaded at either port in 
1971 was 111,499 tons. 


Exploration of “Mining Area C,” about 
200 miles south of Port Hedland, was con- 
tinued by the Goldworthy Co. in 1972. 
Cyprus Mines Corp., which owns a one- 
third interest in the company, reported that 
proven ore reserves in this area exceeded 
700 million tons, containing 63% iron. 

Devaluation of the U.S. dollar and re- 
valuation of Australian currency were mat- 
ters of increasing concern to Australian 
iron ore producers, because the export 
price of most Australian ore is fixed in 
U.S. dollars in long-term contracts negoti- 
ated with Japanese buyers prior to 1971. 
Negotiations for upward revisions of these 
prices were expected to continue in 1973. 

Iron ore shipments by Australian pro- 
ducers in 1971 and 1972, in thousand long 
tons, were reported 3 as follows: 


Producer 1971 1972 
Hamersley Iron Pty. Ltd. ....... 20,719 22,117 
Mt. Newman Mining Co. Pty. Ltd. 18,708 f 
Goldsworthy Mining Ltd. ....... 6,897 6,465 
Broken Hill Pty. Co. Ltd. ....... 12,114 8,891 
Savage River Mines 2,193 ,906 
Cliffs Robe River Iron Associates. -. 1,869 
Frances Creek Iron Mining Corp 949 823 
Western Mining Corp. Ltd....... 649 610 
Total: ÁREA 62,229 64,024 


Brazil.—Production and exports of iron 
ore totaled about 41.4 and 30.8 million long 
tons, respectively, in 1972. The average iron 
content of ore produced was reported to be 


65%. 


3 Skillings’ Mining Review. Various issues, 1972 
and 1973. 
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Production and exports were expected to 
increase substantially in 1973. Iron ore 
shipments by Companhia Vale do Rio Doce 
(CVRD), including shipments for associ- 
ated companies, were expected to increase 
to 40 million tons compared with 30.2 
million tons in 1972. Minerações Brasileiras 
Reunidas S.A. (MBR), which shipped 1.5 
million tons from three mines near Belo 
Horizonte in 1972, will begin shipping ore 
from the Aguas Claras mine in the latter 
part of 1973. The latter mine will have 
an initial production capacity of 11.5 mil- 
lion tons annually. Under long-term con- 
tracts with Japanese buyers, the combined 
tonnage of ore scheduled for shipment to 
Japan by CVRD and MBR in 1973 was 5 
million tons more than in 1972. Brazil was 
expected to become Japan's second largest 
supplier of iron ore in 1974. 


The planned increase in CVRD ship- 
ments in 1973 was expected to come mostly 
from the Picarráo mine which was opened 
in mid-1972, plus high-grade fines produced 
by the new concentrator at the Caué mine, 
and increased output from associated com- 
panies. At yearend 1972, 14 of 26 concen- 
trating lines were reported to be operating 
at the Caué concentrator and the rest were 
scheduled for completion in 1973. The 
concentrator will process 20 million tons of 
crude ore annually by washing and high 
intensity wet magnetic separation to pro- 
duce 9 million tons of sinter feed and 5 
million tons of pellet feed. 


CVRD's second pelletizing plant will be 
completed at Tubaráo in early 1973. The 
plant's production capacity will be 3 mil- 
lion tons of pellets per year. CVRD shipped 
1.9 million tons of pellets in 1972, including 
1.3 million tons for export. 


Development of iron ore shipping facil- 
ities at Tubarão (CVRD) and Guaiba 
Island (Sepetiba Bay) (MBR) were ex- 
pected to permit berthing of 250,000 d.w.t. 
vessels at each port by late 1973. Export 
shipments from Tubarão in 1972 totaled 
27.6 million long tons; the average cargo 
was 67,000 tons and the largest was 166,000 
tons. 


Exploration of the Serra dos Carajas iron 
deposits in Para was reported by the Minis- 
try of Mines and Energy to have proved re- 
serves of 1.6 billion tons of ore averaging 
67% iron. In addition, indicated reserves 
of 2.9 billion tons and inferred reserves of 
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6.6 billion tons were announced. A pre- 
liminary engineering study of the feasibility 
of exploiting the deposits was expected to 
be completed in 1972. The exploration com- 
pany, Amazônia Mineração S.A., is owned 
51% by CVRD and 49% by Cia. Meridional 
de Mineração, a subsidiary of United States 
Steel Corp. 

Canada.—Total shipments of iron ore 
(including byproduct ore) in 1972 declined 
8.7% compared with those in 1971. Ex- 
ports declined by 12%, to 29.6 million long 
tons. The reductions were partly due to low 
export demand and the Japanese shipping 
strike in the first half of the year, but they 
were mainly due to Canadian strikes which 
halted operations at mines and plants in 
Labrador and northern Quebec for 2 to 3 
months in the summer. Ore shipments from 
stockpiles at Sept-fles and Pointe Noire 
continued for most of the strike period, as 
did construction of the Mt. Wright project 
and new concentration and port facilities at 
Sept-Îles, but expansion of the concentrator 
at Labrador City and completion of flota- 
tion and pelletizing facilities at Sept-lles 
was not expected until 1973. The latter 
plants will increase annual production ca- 
pacity of the Iron Ore Co. of Canada by 
11 million tons of concentrates at Labrador 
City and by 6 million tons of pellets at 
Sept-Iles. 

The Mt. Wright project of Quebec Car- 
tier Mining Co. (QCM) was expected to 
be completed on schedule in 1975. Con- 
struction of the 75-mile railroad from Lac 
Jeannine, the new town of Fermont 12 
miles northeast of Mt. Wright, and the 
concentrator buildings at the mine site 
were well underway by September. By the 
time that Mt. Wright comes into produc- 
tion, ore reserves at Lac Jeannine are ex- 
pected to be depleted so that annual pro- 
duction capacity of QCM will be about 
16 million tons of concentrates in 1976. 
It was possible that the Fire Lake iron 
deposits north of Lac Jeannine may also be 
developed for production, in which case 
the Fire Lake ore would probably be 
processed at Lac Jeannine. 


Iron ore shipments from British Colum- 
bia were curtailed in 1972 by the Japanese 
shipping strike. Accumulation of concen- 
trate stockpiles forced Wesfrob Mines Ltd. 
to cease mine production temporarily in 
July. Shipments of concentrates by Texada 
Mines Ltd. were unaffected, however, be- 
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cause the company operates its own ore 
carrier. 

Two producers of byproduct ore, Co- 
minco Ltd. and the Sudbury pyrrhotite 
plant of Falconbridge Nickel Mines Ltd., 
ceased production in 1972. Falconbridge 
also announced plans to close its direct- 
reduction plant at Sudbury in early 1978. 
The latter plant had an annual production 
capacity of $00,000 tons of metallized pel- 
lets containing about 92% iron and 15% 
nickel; shipments of pellets were reported 
to be 29,000 tons in 1972. Also at Sudbury, 
International Nickel Co. of Canada Ltd. 
canceled its projected 250,000-ton expan- 
sion of iron ore pelletizing capacity because 
of new antipollution regulations. At Con- 
trecoeur, Quebec, Midland-Ross Corp. was 
building a prereduction plant for produc- 
tion of 400,000 tons of metallized pellets 
per year. The plant was being built for the 
Siderurgie Quebec (Sidbec) and Dominion 
Steel and Coal Corp.) (Dosco) interests, 
and was scheduled for completion early in 
1973. 

Canadian consumption of iron ore was 
estimated at 11.6 million long tons in 
1972, up from 10.8 million tons in 1971. 
Canadian production capacity for iron ore 
at yearend was 47.35 million tons annually, 
including 25 million tons of pellets. Total 
capacity late in 1973 was expected to be 
about 60 million tons. 

Chile.—Production of iron ore in 1972 
was 23% less than in 1971, and exports may 
have declined even more. The declines ap- 
peared to be due to sharply reduced de- 
mand for Chilean ore in Japan and the 
United States in 1972. Imports of iron ore 
from Chile in 1972, as reported by Japan 
and the United States, totaled 6.9 million 
long tons, nearly 30% less than in 1971. 
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Chile exported 10.14 million long tons of 
iron ore in 1971, of which 98% was des- 
tined for Japan and the United States. 

The El Laco mine, in northeastern Chile 
20 miles from the Argentine border, was 
expected to begin production early in 1973. 
No further details were available. 

European Economic Community (EEC). 
—Production of iron ore in the EEC coun- 
tries declined in 1972, but imports increased 
and overall consumption of iron ore rose 
about 7% compared with 1971. Imports of 
iron ore totaled about 96 million long tons, 
of which 78 million tons came from foreign 
sources (principally Sweden, Liberia, and 
Brazil) and 18 million tons came from 
France. 


Some statistics on consumption of iron 
ore in the EEC are shown in table 2. 


During the 3-year period 1970-72, pro- 
duction of crude and marketable ore in the 
EEC declined about 7% while total employ- 
ment declined 14%. During this period, 
average output of crude ore per man-shift 
in underground mines rose about 25% in 
West Germany, 14% in France, 39% in 
Luxembourg, and 68% in Italy; in open 
pits, average productivity increased 28% 
in the eastern (Lorraine) region of France 
but declined 25% in Luxembourg. Some 
statistics on the EEC iron mining industry 
in 1972 are shown in table 8. 


Production capacity for crude iron ore in 
the EEC was estimated at 72.0 million long 
tons per year in 1972, compared with 103.8 
million tons in 1962. Output capacity in 
1975 was expected to be 74.3 million long 
tons. 

Commission of the European Coal and Steel 
Community (ECSC). Investment in the Com- 


munity Coal Mining and Iron and Steel Industries 
Report on the 1972 Survey. July 1972, pp. 9-57. 


Table 2.—Consumption of iron ore in the EEC, 1970-72 


(Thousand long tons) 
1970 1971 1972 ° 

Quantity Fe content Quantity Fe content Quantity Fe content 

In lomerating plants 1.............. 88,415 40,796 91,688 41,311 102,400 47,100 
In blast furnace 54, 698 26,299 44, 706 22, 665 42, 800 21, 800 
In steel furnaces 1,501 901 1,240 151 1,300 800 
Totals; Soa Soe S ass 144,614 67,996 187,629 64,727 146,500 69 , 700 

e Author’s estimate. 


1 Including ore agglomerated at the mines. 
2 Including 


ore consumed in electric pig iron furnaces. 


3 Excluding pyrite cinder, of which 8.93 million tons was consumed in agglomerating plants and blast furnaces 
in 1970; 8.11 million tons in 1971; and an estimated 2.46 million tons in 1972. 


Source: Statistical Office of the EEC (Luxembo 


). Iron and Steel, Bimonthly Statistics. No. 1, 1978, 


pp. 184-188. 1972 estimates based partly on statistics for first 9 months of year. Source reports quantities in 


metric tons 
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Table 3.—Selected statistics on iron mining industry of the EEC in 1972 
(Thousand long tons unless otherwise specified) 
France West Luxem- Italy Total 
Germany bourg EEC 

Crude ore mine 53,990 6,020 4,051 829 1 65,001 
Marketable ore produce 53,155 4,749 4,051 593 1 62,659 

Average Fe content (%)-------------------- 80.9 82.8 25.7 89.3 180.8 
Marketable ore shipments 2... .....- 54,275 5,050 4,048 655 1 64,139 
Ore stocks, Dec. 381i 2 2--------------------- 8,841 1,162 170 407 15,585 
Employment, Dec. 31: 

Total workers 4___.__._...-.---------------- 8,748 2,647 897 717 18 ,009 

Total employed zz NA NA NA NA 15,862 
Productivity: Average crude ore output per man- 

shift (tons): 

Underground... -------------------------- 687.9 19.0 82.8 12.0 NA 

Open Dee 684.9 e 67.7 26.8 NA 
Average direct hourly wage 7 (U.S. dollars): 

Underground... ee 8 $2.14 $2.67 $3.10 $1.86 NA 

Open pit and other surface_______ .......- $1.67 $2.37 32.74 31.47 NA 


NA Not available. 


1 Total figures exceed sum of individual countries listed; difference may represent data for Belgium. 


2 Includi 
industry and 18.3 mi 
3 Mostly crude ore. 


4 Not including apprentices or salaried personnel. 
5 Includi 


and 2,766 salaried personnel. 


ore shipped to other EEC countries. French shipments included 35.9 million tons to domestic 
lion tons to other EEC countries, principally Belgium and Luxembourg. 


8,848 underground workers, 330 open pit workers, 4,831 other surface workers, 87 apprentices, 


$ In the eastern mines, which account for about 95% of total French output, productivity figures were 40.7 
for underground mines and 266.0 for open pit mines. Corresponding figures for western mines were 17.4 and 


11.3, respectively. 


7 As of October 1972. Includes apprentices. U.S. dollar equivalents based on spot exchange rates in each 
country at end of 3d quarter 1972 (Source OECD (Paris). Principal Economic Indicators. December 1972, 


pp. 68-90). 
8 Eastern mines only. 


Principal source: 


Statistical Office of the European Communities (Luxembourg). Iron and Steel, Bimonthly 


Statistics. No. 1, 1978, pp. 182-191. (Source reports quantities in metric tons.) 


Finland.—Construction of the concentra- 
tor for the Rautavaara underground iron 
mine near Kolari was started in 1972. The 
plant was expected to begin production in 
1974 at the rate of 400,000 to 500,000 tons 
of magnetite concentrate per year. The 
concentrate will be sent to the State Steel- 
works at Raahe. 

Production of iron ore from the Leveä- 
selkä deposit near Raajärvi began in 1972. 
The ore was concentrated at the Raajärvi 
plant. 

An agreement between the Governments 
of Finland and the Soviet Union, for joint 
development of iron deposits in the Kosto- 
mus area of Soviet Karelia, was likely to be 
signed in 1973. The Finnish Ministry of 
Transport reportedly began engineering 
studies for a 37-mile railroad line between 
Kontiomaki and the Soviet border in 1972. 
If the proposed Kostomus project is carried 
out, production of concentrates (possibly 
pelletized) would probably begin sometime 
after 1976. Part of the output would be 
consumed in Finland and part would be 
exported from Finnish ports. Imports of 
iron ore by Finland amounted to 771,000 
tons in 1972, but ore requirements are ex- 
pected to increase by about 1 million tons 
per year in 1976 when the new blast fur- 


nace at Raahe is scheduled to begin pro- 
duction. 

Gabon, Guinea, and Ivory Coast.—The 
possibility of exploiting deposits of iron 
ore in these countries continued to be in- 
vestigated in 1972, but owing to the diffi- 
culty in obtaining the necessary financing 
no firm plans for development were an- 
nounced by yearend. In Gabon, develop- 
ment of the Bélinga deposits, which re- 
portedly contain more than 500 million 
tons of proved ore averaging 6495 Fe and 
0.12% phosphorus, would require construc- 
tion of a 350-mile railroad in addition to 
port and mine facilities. In Guinea, exploi- 
tation of the Nimba and Simandou deposits 
would require construction of a 450-mile 
railroad and port facilities if the Govern- 
ment decides that the ore should be trans- 
ported wholly within Guinea, but since the 
Nimba deposits (potentially, 200 million 
tons averaging 47% Fe) lie within 20 miles 
of already-established ore-hauling railroad 
in Liberia, these might be developed if 
the necessary agreements can be worked out 
between the Governments of the two coun- 
tries and the Liberian-American-Swedish 
Minerals Co. (LAMCO), which operates 
the Liberian railroad, to transport the 
ore to Buchanan. Simandou deposits, about 
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50 miles north of Nimba, contain about 
350 million tons of potentia] reserves aver- 
aging 64% iron. In Ivory Coast, develop- 
ment of low-grade iron deposits at Mount 
Khowayo, about 60 kilometers east of the 
Liberian border, would require construction 
of a 150-mile railroad (or pipeline), port 
facilities, and beneficiating and pelletizing 
plants. Large reserves reportedly occur in 
the Khowayo area, averaging between 35% 
and 40% iron. 

India.—Production and exports of iron 
ore in 1972 increased by 2% and 5%, re- 
spectively, compared with those of 1971. 
Exports in 1972 totaled 21.14 million long 
tons, of which 83% was destined for Japan. 
Domestic consumption of iron ore was re- 
ported at 10.7 million long tons, up 2% 
from 1971. 

Expansion of production and transpor- 
tation facilities continued to be slow, but 
government plans to increase exports to 
51.0 million long tons in 1975 were un- 
changed from the previous year. To achieve 
this level of exports, the outloading capac- 
ity of Indian ports will have to be more 
than twice the estimated total capacity in 
1972 (24.3 million tons) and nearly 50% 
more than the total capacity planned by 
the end of 1974 (34.6 million tons). An 
additional 4-million-ton increase in exports 
may be realized if the Kudremukh project 
and its slurry pipeline were built, but 
government approval for the project had 
not been received by yearend. In 1972, 
India continued to rank second to Australia 
in exports of iron ore to Japan, but Brazil 
was expected to become Japan's second 
largest supplier in 1974. 


Expansion of the Bailadila mine, to a 
productive capacity of 10 million tons an- 
nually by 1976, was reportedly on schedule 
in 1972 but expansion of the Kiriburu 
mine was delayed. Annual production ca- 
pacity in 1972 was 4 million tons at Baila- 
dila and 3.3 million tons at Kiriburu. 
The pelletizing plant constructed by Tata 
Iron and Steel Co. Ltd. at Noamundi, with 
a production capacity of 1 million tons 
annually, was reported to be in production 
by the end of 1972. In Goa, pelletizing facil- 
ities of Chowgule and Co. Ltd. were re- 
portedly expanded in 1972, but shipments 
of pellets (485,000 tons) were about the 
same as in previous years. 


Japan.—Imports of iron ore by Japan 
in 1972 exceeded 100 million tons for the 


MINERALS YEARBOOK, 1972 


third straight year. Imports in 1972 totaled 
110 million long tons (113 million tons in 
1971), with Australia and India supplying 
4395 and 16%, respectively. Supplies from 
other countries, as reported in Japanese 
trade statistics, included (in million long 
tons) 9.2 from Brazil, 6.8 from Peru, 6.6 
from Chile, and more than 2 million tons 
each from six other countries. Imports of 
iron concentrates produced from beach 
sand deposits in New Zealand, Indonesia, 
and Panama totaled 1.4 million tons, al- 
though the actual total may have exceeded 
2 million tons due to imports of similar 
ores from the Philippines. 


Domestic production of iron ore pellets 
was 3.86 million long tons, compared with 
4.17 million tons in 1971. Domestic supplies 
of pellets totaled 14.2 million tons in 1972, 
including 10.3 million tons of purchased 
pellets which were probably mostly ob- 
tained from Australia and Peru. Consump- 
tion of foreign and domestic iron ores in 
1972, as reported by the Japan Iron and 
Steel Federation, totaled approximately 117.4 
million long tons, including iron ore (93.2) , 
foreign pellets (9.0), iron sands (2.9), fer- 
ruginous manganese ore (1.3) , pyrite cinder 
(0.5), and "other" (domestic) materials 
(10.5) . “Other” material may consist mainly 
of plant dust and scale, and domestically 
produced pellets. 


New pelletizing plants under construction 
in 1972 were expected to increase Japanese 
production capacity for pellets to about 
9 million tons annually by early 1973. At 
the Kakogawa Works of Kobe Steel Corp., 
a new plant with annual output capacity 
of 2 million tons was reportedly operating 
by the end of 1972. At the Hirohata Works 
of Nippon Steel Corp. a 2.5-million-ton 
plant was scheduled for completion in 
January 1973. Part of the feed to the Hiro- 
hata plant was to be iron ore concentrates 
shipped in slurry form from Peru. At the 
Mizushima Works of Kawasaki Steel Corp., 
a $10 million plant for pelletizing 1,000 
tons per day of in-plant dust and sludge 
was scheduled for completion in March 
1973. Pellets produced by the latter plant 
were expected to contain about 75% iron. 
Kawasaki was also reported 5 to have closed 
the last remaining pellet plant at the 
company's Chiba Works, where a new 
7,000-ton-per-day sinter plant was under 


5 Metal Bulletin (London). No. 5679, Feb. 29, 
1972, p. 26. 
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construction. Total production capacity of 
the three pellet plants closed at Chiba since 
November 1969 was about 1.7 million tons 
per year. 

Liberia.—Production of iron oie in 1972 
was approximately the same as the previous 
year, but production of iron ore pellets 
increased 19%, and total exports increased 
nearly 1095 to 22.4 million long tons. The 
increased output of pellets was due to the 
first full year of production at the Bong 
Mining Co. plant. Of total Liberian pro- 
duction in 1972, lump ore comprised 22%, 
pellets 1695, and the remainder consisted 
of fines. 


Of total exports, shipments by LAMCO 
accounted for about 50%; Bong Mining 
Co., 2495; National Iron Ore Co., (NIOC) 
1795; and Liberia Mining Co. (LMC) for 
the remainder. Seventy-one percent of the 
exports was destined for EEC countries, 
principally West Germany and Italy. About 
25 million tons each went to the United 
States and Japan. The average cargo 
shipped from Buchanan in 1972 by LAMCO 
was 52,000 tons, while at Monrovia, the 
average was 53,000 tons for Bong and 
33,000 tons for NIOC. 


LAMCO’s mining project at Mt. Tokadeh 
was completed in 1972 and the first ship- 
ment of concentrates was made shortly 
after the end of the year. Reserves of easily- 
concentrated ore at this property were 
stated to be about 100 million tons, aver- 
aging 53% iron. LAMCO expected to pro- 
duce 12.1 million long tons of ore products 
in 1973, including 1 million tons from Mt. 
Tokadeh. The company continued explor- 
ations in the Mt. Tokadeh-Beeton-Yuelliton 
area, completing 6,000 feet of diamond- 
drilling and 2,900 feet of tunneling. A new 
crushing plant will be installed at Bu- 
chanan by early 1974, to reduce lump ore 
to 30 millimeters diameter. 


The LMC ore body at Bomi Hills was 
expected to be exhausted by the end of 
1973. LMC continued to explore deposits 
at Bie Mountain, 22 miles northwest of 
the Bomi mine. | 


NIOC continued to expand production 
capacity at Mano River, with completion 
of the Mano II project scheduled for early 
1973. Total ore reserves were estimated by 
company officials in 1972 to be at least 200 
million tons. An option to acquire control 
of the Wologisi iron deposits by a group 
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of Japanese companies by May 1, 1972, was 
not exercised. No further developments 
were reported by yearend. 

Malaysia.—Production of iron ore con- 
tinued to fall rapidly. Output in 1972 was 
45% less than in 1971, and it was possible 
that no ore would be mined in 1974 as no 
contracts for export to Japan were indi- 
cated beyond 1973. Practically all Malaysian 
output has been exported to Japan. Exports 
to Japan in 1972 were estimated at 350,000 
tons, and the only reported contract for 
1973 was for 180,000 tons from the Sunguey- 
gau mine of Sharnkat Brimca Mining Co. 
Ltd. 


Mexico.—Contracts for construction of 
two pellet plants were signed in 1972. 
Arthur G. McKee & Co. of Cleveland will 
design and construct a circular-grate pellet- 
izing plant at the La Perla mine in Chi- 
huahua for Altos Hornos de Mexico S.A. 
Production capacity of the plant will be 
600,000 tons of pellets per year, with com- 
pletion scheduled by the spring of 1974. 


Consorcio Minero Peña Colorada S.A. 
contracted with Lurgi Chemie und Hit- 
tentechnik G.m.b.H. for construction of 
a pellet plant at Manzanillo on the west 
coast. Production capacity of the plant 
will be 1.5 million tons of pellets per 
year beginning in 1974. Ore feed for the 
plant was to be supplied by a 30-mile 
slurry pipeline from mines in Colima. 


Shipments of pellets in 1972 by Las En- 
cinas S.A. totaled 1.29 million long tons, 
50% more than shipments in 1971. About 
75% of shipments in 1972 went to the 
Monterrey and Puebla plants of Hojalata 
y Lámina S.A. and the remainder to Tubos 
de Acero de Mexico, S.A. in Vera Cruz. 
Shipments of iron ore in 1972 by La Perla 
Minas de Fierro S.A. and Cia Fundidora 
de Fierro y Acero de Monterrey S.A. 
totaled 3.09 million long tons. 


Morocco.—Production of iron ore in 1972 
was 62% less than in 1971. Most of the 
output was reportedly stockpiled, as prepa- 
rations were made to begin processing the 
ore in the new Uixan concentrator and 
pelletizing plant which have been under 
construction since 1970. Production of iron 
ore pellets, at an annual rate of about 
850,000 tons, was expected to start during 
1973. Concentration of the magnetite ore 
is expected to yield about 80,000 tons of 
byproduct pyrite per year. 


626 


Exports of iron ore in 1972 totaled about 
325,000 long tons, mostly destined for West 
Germany and Czechoslovakia. 

An agreement settling the border dispute 
between Morocco and Algeria and provid- 
ing for joint exploitation of iron deposits 
at Gara-Djebilet was reportedly signed 
June 15, 1972, by the Governments of both 
countries. The Gara-Djebilet deposits are 
located 130 kilometers southeast of Tindouf, 
Algeria. 

New Zealand.—The sharp increase in 
production of iron ore in 1972 was due to 
the first full year of production at the 
Waipipi iron-sand project on the west coast 
of North Island. Shipments of titaniferous 
magnetite concentrate from the Waipipi 
operation totaled 942,000 tons in 1972. All 
of the concentrate was shipped in the form 
of slurry, using the Marconaflo system. 
The Waipipi project is operated and 75% 
owned by the Marcona Corp. Reserves of 
beach sand, averaging about 11% iron, re- 
portedly totaled more than 300 million tons 
at the end of 1972. 

Norway.—Exports of iron ore in 1972 
totaled about 2.9 million long tons includ- 
ing 1.2 million tons of pellets. The prin- 
cipal destinations continued to be West 
Germany and the United Kingdom. A/S 
Sydvaranger, the major Norwegian pro- 
ducer, increased shipments to more than 
2.5 million tons but prices were reportedly 
lower than in 1971. 

Construction of a second pelletizing line 
was begun by A/S Sydvaranger at Kirkenes 
in 1972. Completion of this project will 
increase the company’s production capacity 
for pellets to about 2.7 million tons per 
year by the end of 1974. The company con- 
tracted with the British Steel Corporation 
to deliver 6 million tons of pellets during 
a 6-year period beginning in 1973. 

Shipping capacity for iron ore at the ports 
of Kirkenes and Narvik was increasing in 
1972. At Kirkenes, two vessel cargoes of 
137,500 tons each were loaded during the 
year; the largest ship previously accommo- 
dated was about 75,000 d.w.t. At Narvik, 
which is the main shipping port for Swed- 
ish iron ore, the largest single cargo loaded 
in 1972 was about to be 86,000 long tons. 
The port was being developed to accom- 
modate vessels of up to 300,000 d.w.t. by 
1975. l 

Panama.—Production of iron ore concen- 
trates from Pacific beach sand deposits in 
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the Balboa district may have begun late 
in 1971. The first shipment of concentrates 
was made in February 1972. The operating 
company, Hierro Panama S.A., was jointly 
owned by Sumitomo Shoji Kaisha Ltd. of 
Japan and Minera de Chame S.A. of Pan- 
ama. A contract was negotiated by Sumitomo 
in 1970 for export to Japan of about 1.5 
million tons of concentrate during a 6-year 
period. 

The beach sand reserves were estimated 
to contain 2.5 million tons of concentrate 
averaging 62%, to 63%, Fe and about 7% 
TiO}. 

Peru.—Shipments of iron ore products 
in 1972 by Marcona Mining Co. totaled 
9,096,000 long tons, of which 8,900,000 tons 
were exported and 196,000 tons were 
shipped for consumption in Peru. Total 
shipments included 3,335,000 tons of pellets 
and 382,000 tons of iron ore slurry plus 
filter cake. An estimated 75-80% of export 
shipments were destined for Japan. Vessel 
shipments to Japan included one cargo of 
141,732 long tons, consisting of 96,525 tons 
of slurried pellet feed discharged at Hiro- 
hata and 45,207 tons of sinter feed un- 
loaded at Oita. Total shipments of iron ore 
products from San Nicolas by Marcona 
reached the 100-million-ton mark in March 
1971. 

Late in 1972, a group of five Japanese 
steel companies contracted with Marcona 
for delivery of 22 million tons of iron ore 
pellets over a 7-year period beginning in 
1975. The Japanese group will lend Mar- 
cona $66 million for construction of new 
pelletizing facilities which will have an 
initial production capacity of 3.5 million 
tons of pellets per year in 1975. Production 
capacity of the existing pellet plant at San 
Nicolas was raised to 4 million tons per 
year by early 1972. 

Philippines.—Iron ore was produced by 
eight companies in 1972. Philippine Iron 
Mines, Inc, produced 32% of the total 
output from magnetite-hematite deposits 
in Luzon, where the product was processed 
for pelletizing and export by Pellet Corp. 
of the Philippines, a Japanese-owned com- 
pany. Titaniferous magnetite concentrates, 
produced by four companies from beach 
sand deposits in Luzon and Leyte, ac- 
counted for 58% of total output, and most 
of the remaining 10% was byproduct mag- 
netite produced by two companies from 
copper ore milling operations in Cebu and 
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Luzon. About 12,000 tons of lump ore were 
produced at the Sibuguey mine in Min- 
danao by Zambales Base Metals, Inc. The 
latter mine was closed in July 1972. 


Exports of iron ore totaled 2.27 million 
. dry long tons in 1972, 7% more than ex- 
ports in 1971. Practically all exports were 
destined for Japan. Japanese contracts 
called for export of a similar quantity in 
1973. 


South Africa, Republic of.—Although a 
final decision was not made by the Govern- 
ment in 1972 to proceed with the Saldanha 
Bay iron ore export project, the Govern- 
ment-owned South African Iron and Steel 
Industrial Corp. (ISCOR) announced plans 
in midyear to expand productive capacity 
of the Sishen mine by 6.2 million tons an- 
nually by 1980. Tenders were also invited 
for construction of an ore-blending and 
loading plant at Sishen. Cost of the ex- 
pansion was estimated at about $30 million. 


The Saldanha Bay project would require 
construction of a 530-mile railroad to the 
Sishen mine, a deepwater port and loading 
facilities at an estimated total cost of about 
$600 million. As an alternative to the 
Saldanha project, private producers advo- 
cated expansion of existing railway haulage 
capacity to Port Elizabeth and construction 
of a bulk carrier terminal at St. Croix 
Island. Cost of this project was estimated 
to be less than half of that for the Sal- 
danha scheme. The economic viability of 
either project appeared to depend to a 
large extent on long-term export contracts 
with Japanese importers of iron ore, but 
the necessary contracts had not been signed 
by yearend. 

In other developments, Palabora Mining 
Co. Ltd. was considering increasing produc- 
tion of high-grade byproduct magnetite 
concentrate to 4 million tons annually. In 
October, the company contracted with the 
Bechtel Corp. to study the feasibility of 
transporting this quantity of concentrate 
by a 200-mile slurry pipeline to Lourenço 
Marques or Punta de Vela on the Mozam- 
bique coast. Palabora currently produces 
about 1 million tons of the concentrate 
annually, mostly for export to Japan but 
reportedly stockpiles an additional 4 mil- 
lion tons of rough concentrate at the mine 
site. 

South African exports of iron ore in 
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1972 totaled 4,985,000 long tons, about 9% 
less than in 1971. 


Sweden.—Compared with 1971, Swedish 
production of iron ore declined 3.6% in 
1972 but exports increased 5.5% to 27.2 
million long tons. Domestic shipments de- 
clined 8.6% to 4.09 million tons. Mine 
stocks of iron ore at yearend totaled ap- 
proximately 8.7 million tons, an increase 
of 1.38 million tons from a year earlier. 
Due to the high level of stocks, production 
of ore in 1973 was not expected to increase 
appreciably from the 1972 level. 


Of total exports, 59% was lump ore, 21% 
was unagglomerated fines, and the re- 
mainder consisted almost entirely of iron 
ore pellets. The principal destinations of 
export shipments continued to be West 
Germany, Belgium-Luxembourg, and the 
United Kingdom. 


The average Lob, value of ore exported 
in 1972 increased less than 3% in terms 
of Swedish krona, compared with the aver- 
age value in 1971, but because of devalu- 
ation of the U.S. dollar and revaluation of 
the krona since 1971, the increase in dollar 
terms amounted to more than 10%. This 
weakened the competitive position of 
Swedish ore, especially in the West Euro- 
pean market, relative to Australian and 
other foreign ores for which contracts were 
based on dollar values. Also, the use of 
larger ore carriers was reducing trans- 
oceanic freight costs. Consequently, late in 
1972, Swedish prices for 1973 deliveries 
were reduced 12% to 15% for high-phos- 
phorus ores and 6% to 10% for other ores. 
Gränges AB reported an average reduction 
in price of 7% for 1973 deliveries. 


Turkey.—Plants for concentrating and 
pelletizing iron ore from low-grade magne- 
tite/hematite deposits in the Divrifi area 
were expected to be completed in 1975. 
Cost of the project was estimated at about 
$30 million, including $14 million in for- 
eign exchange. Planned annual rates of 
production were 1.6 million tons of con- 
centrates averaging 63.5% iron, and about 
1.2 million tons of pellets. 

The Divrigi mines currently produce 
about 1 million tons per year of direct. 
shipping magnetite ore which is shipped 
by rail to state-owned blast furnaces at 
Karabük. Most of the planned output of 
concentrate and pellets may be shipped to 
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the Ereğli Steelworks on the Black Sea 
coast. 


United Kingdom.—Domestic production 
of iron ore continued to decline in 1972. 
Output was 12% less than in 1971. Imports 
of iron ore in 1972 (17.08 million long tons) 
were slightly less than in the previous year, 
while consumption of iron ore was down 
3%, to 26.1 million long tons. The share 
of domestic ore in total consumption in 
1972 was 34.6% on a gross-weight basis, 
but because of its low iron content (aver- 
age 28%), domestic ore was estimated to 
have supplied only about 20% of the total 
iron units in ore consumed. Canada and 
Sweden supplied a total of 43% of the iron 
ore imported in 1972, and another 37% 
was supplied by Brazil, Mauritania, Vene- 
zuela, and Australia. More than 1 million 
tons of iron ore were also imported from 
the U.S.S.R. in 1972. 


A new iron ore import terminal at Im- 
mingham, and an ore-blending plant at 
Scunthorpe, were probably completed in 
1972 by the British Steel Corp. (BSC). 
Both facilities were planned for completion 
in mid-1972, as part of the “Anchor” proj- 
ect of BSC to modernize and expand iron 
and steelmaking operations at Scunthorpe. 
Under the project, the blast-furnace bur- 
dens at Scunthorpe will be changed from 
domestic ore to mixed domestic and im- 
ported ore. Earlier, BSC had made an 
agreement with British Rail for hauling 6 
million tons of iron ore per year from 
Immingham to Scunthorpe, a distance of 
23 miles. The Immingham terminal was 
planned to initially accommodate ore car- 
riers of 65,000 d.w.t. 


BSC also continued construction of the 
$35 million Redcar iron ore terminal at 
Teesside. Completion was expected by March 
1973. This terminal will accommodate ore 
carriers of up to 150,000 d.w.t. BSC also 
planned to go ahead with construction of 
an ore terminal at Hunterston on the Firth 
of Clyde in western Scotland. The Hunters- 
ton terminal was planned to initially ac- 
commodate 250,000 d.w.t. vessels. 

U.S.S.R.—Soviet production of crude iron 
ore in 1972 was estimated at about 379 
million long tons. This assumes a ratio of 
1.85 tons of crude ore for each ton of 
usable ore produced. Soviet plans were to 
produce 250 million long tons of usable ore 
in 1975, from 470 million tons of crude ore. 
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About 80% of all usable ore produced in 
1972 came from open pit mines and 20% 
from underground mines. About two-thirds 
of the usable ore output was concentrate. 
Average iron content of usable ore was 
estimated to be 59%, compared with 56.7% 
in 1965. 

Production of iron ore pellets in 1972 
was not reported but may have exceeded 
13.8 million long tons. Output in 1970 and 
1971 was reported 6 to be 10.6 million 
metric tons and 13.5 million metric tons, 
respectively. In October 1972, the (British) 
Davey-Ashmore Group reported the com- 
missioning of an iron ore pelletizing plant 
at Krivoy Rog in the Ukraine. The plant 
has an annual production capacity of about 
4 million tons of pellets and is fueled by 
natural gas. The plant was designed by 
Lurgi Chemie und Hüttentechnik G.m.b.H. 
of West Germany. 

Soviet exports of iron ore in 1972 totaled 
37.8 million long tons, an increase of 1.9 
million tons compared with exports in 1971. 
Most exports of iron ore were destined for 
Czechoslovakia, Poland, and other East 
European countries, but the United King- 
dom, Italy and Japan each reported re- 
ceipts of more than 1 million tons and im- 
ports of 349,000 tons were reported by 
West Germany. 

Venezuela.—Shipments of iron ore by 
Orinoco Mining Co. and Iron Mines Co. 
of Venezuela in 1972 totaled 16,256,000 
long tons, nearly 15% less than shipments 
in 1971. Shipments by Orinoco were re- 
duced by about 2 million tons while those 
from El] Pao were down by 740,000 tons. 
All but about 8,000 tons were exported, 
mainly to the United States. 

Expansion of beneficiation facilities at 
Puerto Ordaz by Orinoco Mining Co. was 
continued in 1972. The project was de- 
signed to expand iron ore shipments to 
about 23.2 million long tons per year by 
the end of 1973. The company's direct- 
reduction plant at Puerto Ordaz was still 
undergoing break-in operations in 1972. 

Bethlehem Steel Corp. authorized con- 
struction of a new crushing and washing 
plant at the El Pao mine. The plant will 
have an annual production capacity of 
about $.6 million long tons of beneficiated 
ore products. 


S€ United Nations, Economic Commission for 
Europe (ECE). Steel Committee, WP.4/Working 
Paper No. 13, Add. 7, June 7, 1972. 
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TECHNOLOGY 


The size and productive capacity of iron 
ore mining, processing, and handling equip- 
ment continued to increase in 1972. At 
large mining operations in the United 
States and elsewhere, the use of power 
shovels with bucket capacities of 10- to 14- 
cubic yards, rotary drills for 10- to 15-inch 
blastholes, and trucks of 100- to 150-ton 
haulage capacity was common although 
many units of smaller capacity were also 
in use. A 16-yard shovel was being evalu- 
ated on the eastern Mesabi range, as were 
trucks of 200-ton haulage capacity at the 
Minntac and Mt. Tom Price mines in 
Minnesota and Australia. At taconite oper- 
ations on the Mesabi range, blasthole drill- 
ing at the Butler, National, and Minntac 
mines was done mainly by rotary drills, 
while jet-piercers were used principally at 
the Thunderbird, Erie, and Peter Mitchell 
mines. At underground mines in Pennsyl- 
vania (Grace) and Missouri (Pea Ridge), 
load-haul-dump units with bucket capac- 
ities of 5- to 8-cubic yards were in use. In 
the large underground mines in northern 
Sweden, trucks of 40- to 80-tons haulage 
capacity were used. Front-end loaders with 
13-cubic-yard capacities were scheduled to 
be used at the Tilden (Michigan) and Mt. 
Wright (Quebec) mines which are now 
being developed. 

In materials handling, the capacity of 
loading and unloading systems at iron ore 
shipping and receiving ports was also 
being increased to handle larger stock- 
piling requirements and to accommodate 
the larger ore carriers coming into service. 
Bucket-wheel stacker/reclaimers were being 
installed at many of these facilities. Travel- 
ing shiploaders with individual capacities 
of 6,000 to 8,000 long tons per hour (ltph) 
were installed or under construction at the 
ports of Sept-Îles, Dampier, Port Hedland, 
and Sepetiba Bay in 1972, and a slewing- 
boom loader with reported capacity of 
16,000 1tph will be installed at Tubarão in 
1973. The largest ship unloaders in the 
United States were being installed at the 
Sparrows Point plant of Bethlehem Steel 
Corp. where three traveling clamshell 
bucket unloaders will have a combined free- 
digging capacity of about 5,800 ltph. The 
unloaders were reportedly designed to serv- 
ice vessels of up to 160,000 d.w.t., and are 
integrated with two bucket-wheel stacker/ 


reclaimers with 220-foot booms. Similar 
clamshell unloaders were under construc- 
tion or being installed at the Chiba and 
Mizushima plants of Kawasaki Steel Corp. 
in Japan, and at the Taranto plant of 
Italsider S.p.A. in Italy for vessels up to 
250,000 d.w.t. 

In ore milling and concentration, in- 
stallation of a fine-screening circuit in the 
Pea Ridge concentrator was reported by 
Meramec Mining Co. to have reduced the 
average silica content of pellets produced 
to less than 3%. Fine-screening was also 
reported to have increased production ca- 
pacity by 10% at the Fairlane concentrator 
of Eveleth Taconite Co. Autogenous grind- 
ing mills to be installed in large concentra- 
tors now under construction include six 
27-foot-diameter units at the Tilden proj- 
ect, six 32-foot-diameter units at the Mt. 
Wright project, and at least two 34-foot- 
diameter mills at the Carol Lake plant of 
the Iron Ore Co. of Canada. Flotation cells 
of 500-cubic-foot capacity were being in- 
stalled at the Sept-fles and Tilden concen- 
trators. For the Tilden pelletizing plant, 
Allis Chalmers was building a rotary kiln 
160 feet long and 25 feet in diameter, re- 
portedly the largest of its type in the 
United States. In Brazil, the Caué concen- 
trator, which will use 26 Jones high-inten- 
sity magnetic separators, was 5097, completed 
by yearend and will be in production by 
1974. A Carpco high-intensity separator 
was reportedly being tested at the Wabush 
Mines concentrator in 1972. 

The demand for pelletized iron ore con- 
tinued to be strong. An estimated 14 mil- 
lion tons of new plant capacity was in- 
stalled worldwide in 1972 and an estimated 
16 million tons of additional capacity was 
scheduled for completion in 1973. The 
Robe River plant, which started production 
late in 1972, was believed to be the only 
major plant to pelletize goethite or limo- 
nitic ore; all other pellet plants, with the 
possible exception of a small plant at 
Skopje, Yugoslavia, use magnetite or hema- 
tite feed. 

Interest in prereduced iron ore also re- 
mained high, but improvements in tech- 
nology appeared to be needed before large- 
scale production could be realized. Produc- 
tion in some cases appeared to be well be- 
low the rated capacity of existing plants, 
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and Falconbridge Nickel Mines Ltd. an- 
nounced that its new Sudbury plant would 
be closed early in 1973. In Australia, pro- 
duction of metallized ore by the Hamersley 
Iron Pty. Ltd. was still in the pilot plant 
stage. However, Armco Steel Corp. com- 
pleted its ore reduction plant at Houston, 
Tex., in 1972, and completion of a 400,000- 
ton-per-year plant at Contrecoeur, Quebec, 
by Midland-Ross Corp. was expected early 
in 1973. 

The Bureau of Mines continued re- 
search on beneficiation of low-grade, non- 
magnetic iron ores of the taconite type, 
partly to find more economic methods of 
concentration which may permit commer- 
cial development of additional low-grade 
resources in the Lake Superior region. Bu- 
reau research on Michigan ores of this type, 
in cooperation with the Cleveland-Cliffs 
Iron Co., was largely responsible for the 
Tilden project now under construction on 
the Marquette range. Research also con- 
tinued on dephosphorization of calcareous 
iron ore, production of iron ore supercon- 
centrates ? and pellets, metallization of 
pellets and direct reduction of iron ore,? 


MINERALS YEARBOOR, 1972 


and raising the iron content of, and pelle- 
tization, of blast- and steel-furnace dusts 
for recycling.10 A paper on the development 
and use of blasting agents and slurries was 
also published.11 


7 Tippin, R. B. Production of Magnetic Super- 
concentrates by Cationic Flotation. Trans. Soc. 
Min. Eng. AIME, v. 252, March 1972, pp. 53—61. 

8 Nigro, J. C., R. K. Zahl, and C. Prasky. The 
Effect of Dolomitic Lime Upon Magnetic Taconite 
Pellets. Soc. Min. Eng. AIME, Birmingham, Ala., 
Meeting, Oct. 18-20, 1972. 

9 Schluter, R. B., and P. L. Ruzzi. Effect of 
Preheating Upon Metallization of Iron Ore Pel- 
lets. BuMines RI 7612, 1972, 22 pp. 

Davis, E. G., and I. L. Feld. Flash Reduction 
of Iron Ore. BuMines RI 7627, 1972, 10 pp. 

Nigro, J. C., T. D. Tiemann, and C. Prasky. 
Kinetics of CO Reduction of Hematite to Magne- 
tite and the Effect of Silica. BuMines RI 7720, 
1973, 43 pp. 

Davis, E. G., J. O. Crabtree, and I. L. Field. 
Continuous Gaseous Direct Reduction Low-Grade 
Iron Ores in a Fluid-Bed Reactor. BuMines RI 
7622, 1972, 19 pp. 

10 Colombo, A. F. Upgrading the Iron Content 
of Blast Furnace Dusts by Coke Flotation. Iron- 
making Pro., Met. Soc. AIME, Chicago, v. 31, 
1972, pp. 320-328. 

Barnard, P. G., A. G. Starliper, W. M. Dressel, 
and M. M. Fine. Recycling of Steelmaking Dusts. 
BuMines TPR 52, February 1972, 10 pp. 

1 Dick, R. A. The Impact of Blasting Agents 
and Slurries on Explosives Technology. BuMines 
IC 8560, 1972, 44 pp. 
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Table 6.—Crude iron ore mined in the United States, 
by district, State and mining method 
(Thousand long tons and exclusive of ore containing 5% manganese) 


1971 1972 
District and State — V — . —H.Ü.3əp-— —>— 
Open pit Under- Total Open pit Under- Total 
ground quantity ! ground quantity ! 
Lake Superior: 
Michigan 24, 203 2,814 27,017 24,231 2,688 26,919 
Minnesota... 129,343 -- 129,848 126,099 ge 126 ,099 
Wisconsin. .....................- 2,308 a 2,808 2,477 Eë 2,477 
Total reportable "1... 155, 855 2,814 158,668 152,807 2,688 155,495 
Southeastern States: 
Alabama. ......................- 1,228 oe 1,228 909 oe 909 
Georgia and North Carolina 529 == 529 871 Se? 871 
Total reportable................ 1,757 P 1,757 1,280 85 1.280 
Northeastern States: New York and | 
Pennsylvania W W 7,787 W W 6,818 
Western States: 
Kat EE 16 Se 16 WwW FON w 
Mime = 4,458 4,458 BS 4,708 4,703 
e, 14 is 14 9 = 9 
Utah ou uc eee eee SS 4,240 Ns 4,240 4,828 EH 4,828 
Wyoming W W 4,232 W W 4,886 
Otherto ³⅛ . 8 W WwW 15,223 WwW W 9, 678 
Total reportable iii 4,270 4,458 28,184 4,887 4,708 24,054 
Total withheld. ...................... 28,264 8,981 (3) 18,157 8,175 (3) 
Grand total 22 185, 145 11,252 196,397 177,082 10, 566 187, 648 


ey adir to avoid disclosing individual company confidential data; included with “Total withheld" and 
“Total quantity.” 

1 Data may not add to totals shown because of independent rounding. 

2 Includes Arizona (1972), California, Colorado, Idaho, Nevada, New Mexico, and Texas. 

3 Total withheld data included with Total quantity" for each respective district or State. 


Table 7.—Crude iron ore shipped from mines in the United States, 
by district, State, and disposition 
(Thousand long tons and exclusive of ore containing 5% or more manganese) 


1971 1972 
District and State Direct to To bene- Direct to To bene- 
consumers ficiating Total consumers ficiating Total 
plants quantity! plants quantity! 
Lake Michigan 1,489 26,267 27,706 | 27,058 
TE ; ; ; 
Minnesota LIDII 3,835 125,519 128,853 4.271 148,954 { 126,166 
Wisconsin ES 2,308 2,308 Se 2,477 2,477 
Total reportable ------------ 4,774 154,094 158,868 4,271 151, 431 155,702 
Southeastern States: 
Alabama. .-...-----------.------ 2 1.228 1.228 me 909 909 
Georgia and North Carolina = 529 529 Es 871 871 


Total reportable ------------ Sg 1,757 1,757 E 1,280 1,280 


Northeastern States: New York and 
Pennsylvania SE 7,772 7,772 E 6,702 6,702 


Western States 

1 ;õĩê—ͥ 16 = 16 (2) SC (2) 
Missouri. S 4,497 4,497 EE 4,726 4,726 
Montaa ns 14 a 14 9 — 9 
EE w w 4,277 w w 4,869 
Wyoming w w 4,282 w w 4,836 
Ohe 389 14,142 14,531 288 9,697 9,980 
Total reportab le 419 18, 639 27, 566 291 14,423 24,420 

Total withheld... .................... 1,278 7,231 (3) 1,311 8,394 (3) 
Grand total . 6,470 189,492 195,962 5,878 182,280 188,108 


. to avoid disclosing individual company confidential data; included with Total withheld” and 
“Total quantity.” 

1 Data may not add to totals shown because of independent rounding. 

2 Included with “Other.” 

3 Includes Arizona (1972), California, Colorado, Idaho, Nevada, New Mexico, and Texas. 

4 Total withheld data included with “Total quantity” for each respective district or State. 
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Table 8.—Usable iron ore produced in the United States, 
by district, State, and variety 
(Thousand long tons and exclusive of ore containing 5% or more manganese) 


1971 1972 


Hema- Limo- Magne- Total Hema- Limo- Magne- Total 
tite nite tite quantity ! tite nite tite quantity! 


District and State 


Michigan W - W 11,919 w - W 11,664 
Minnesota...............-- 17,513 — 33,771 51,288 14, 452 — 84,546 48,998 
Wisconsin. ...............- Ke 808 832 832 z = 888 888 
Total re portable 17,513 -- 84,608 64,034 14,452 — 85,484 61,550 
Southeastern States: 
Alabama m 851 v 851 ^ 311 EE 811 
Georgia and North Carolina Se w w 176 a w W 122 
Total reportable.......... 8 351 "d 527 Ge ENN E 488 
Northeastern States: New York 
and Pennsylvania A. -- 8,158 8,158 E -- 2,612 2,612 
Western States 
Arizona- ------------------ 16 e Se 16 W PM - (2) 
Missouri B — 2,642 2,642 Se -. 2,684 2,684 
Montana.................- ae - 14 14 -- a 9 
Dal. ˙m v W a W 1,715 W P W 1,872 
Wyoming................- W Be W 1,809 W 2 W 2,080 
Other 9 W W 2,886 6,133 W W 3,056 8,933 
Total reportable!........ 16 — 5,492 12,328 RN -- 5,749 10,529 
Total withheld. ................ 9,817 1,057 8,042 (4) 7,148 873 8,549 (4) 
Total all States i 27,845 1,408 51,294 80,047 21,595 1,184 52,344 75,124 
By product ore z "E Ge s 715 Soe ud Se 810 
Grand total ii... 27,845 1,408 51,294 80,762 21,595 1,184 52,344 75,484 


Dal Knee to avoid disclosing individual company confidential data; included with “Total withheld” and 
“Total quantity.” 

1 Data may not add to totals shown because of independent rounding. 

2 Included with “Other.” 

3 Includes Arizona (1972), California, Colorado, Idaho, Nevada, New Mexico, and Texas. 

4 Total withheld data included with “Total quanity” for each respective district or State. 

5 Mostly cinder and sinter obtained from treating pyrites. Ore was treated in Delaware, New Mexico, Penn- 
sylvania, Tennessee, and Virginia. 


Table 9.—Usable iron ore produced in the United States, 
by district, State and type of product 


(Thousand long tons and exclusive of ore containing 5% or more manganese) 


1971 1972 
District and State Direct Con- Iron Direct Con- Iron 
shipping Agglom- cen- content shipping Agglom- cen- content 
ore erates trates (natural ore erates trates (natural 
percent) percent) 
Lake 2 E 732 10,560 627 62 10,717 63 
chigan___.........--.--- : : 
Minnesota. 3,335 33,771 14,178 60 4.088 34,546 11.311 60 
Wisconsuiu nnn S 882 n 64 ae 888 28 65 
Total reportable......... 4,067 45,162 14,805 61 4,088 46,151 11,311 61 
Southeastern States: 
Alabama S be 851 47 Ke e 811 47 
Georgia and North Carolina AR -- 176 48 pa ER 122 50 
Total reportable.......... m an 527 47 de: Sie 483 48 
Northeastern States: New York 
and Pennsylvania zz w W 63 = W W 64 
Western States: 
Arizona.. ----------------- 16 € ie e 58 (1) zu - 56 
Missouri. — 2,625 17 65 — 2,661 23 65 


See footnotes at end of table, 


IRON ORE 635 


Table 9.—Usable iron ore produced in the United States, 
by district, State and type of product—Continued 


(Thousand long tons and exclusive of ore containing 5% or more manganese) 


1971 1972 

District and State Direct Con- Iron “Direct Con- Iron 

shipping Agglom- cen- content shipping Agglom- cen - content 

ore erates trates (natural ore erates trates (natural 

percent) percent) 

Western States—Continued 

Montang . 14 ae x e 45 9 oe ae 45 
tahoe ow coe eae W m w 58 W MH W 55 
Wvoming ---------------- w W W 59 W W W 60 
Or ( 888 W W 59 408 W W 60 
Total reportable 413 2,625 17 60 417 2,661 23 61 
Total withheld. ................ 1,278 6,723 4,480 60 1,826 5,808 2,907 60 
Total all States 5,757 54,511 19,779 60 5,830 54,620 14,674 61 
Byproduct ore 0c zs 603 112 64 = 227 88 68 
Grand total ...... 5,757 55,114 19,891 60 5,880 54,847 14,757 61 


Proc mate; W Withheld to avoid disclosing individual company confidential data; included with “Total 
withheld.” 

1 Included with “Other.” 

2 Includes Arizona (1972), California, Colorado, Idaho, Nevada, New Mexico, and Texas. 

3 Data may not add to totals shown because of independent rounding. 

4 Mostly cinder and sinter obtained from treating pyrites. 


Table 10.—Shipments of usable iron ore from mines in the United States in 1972 
(Thousand long tons and thousand dollars; exclusive of ore containing 5% or more manganese) 


Gross weight of ore shipped Iron content of ore shipped T 
— ————————————MÓÀ o 
District and State Direct Agglom- Concen- Total Direct Agglom- Concen- Total value! 
shipping erates trates quan- shipping erates trates quan- 
ore tity ! ore tity ! 
Ver e 11,672 12 ,692 7,340 7,865 177, 461 
1c gan —— 22 ee ee , , D , , 
Minnesota ) 4,271 (85 868 11.978 E 595 2 148) 22 ; 169 6,565 {30 356 601,869 
Wisconsin a 887 =e 887 Se 578 "t 578 w 
Total reportable.... 4 27 1 47,925 11,978 64,174 2,148 30,087 6,565 38,799 779,880 
Southeastern States: 
Alabama...........- Se ER 827 827 TS hc 151 151 1,912 
Georgia and 
North Carolina..... Du ae 122 122 858 iu 60 60 863 
Total reportable ze "S 449 449 Sep za 211 211 2,775 
Northeastern States: New 
York and Pennsylvania a W W 2,346 z W W 1,514 38,480 
Western States: 
Missouri. -- 2,673 23 2,695 — 1,743 16 1,759 W 
Montana TN i Be - w 
Harn 1,304 oe 483 1,788 721 Z 269 990 W 
MWvoming. W W 2,080 2 W W 1,227 W 
Other EE 283 w W 4,898 178 w W 2,596 38,710 
Totalreportable.... 1,602 2,678 506 10,915 905 1,748 285 6,576 50,845 
Total withheld........... -- 5,971 2,509 (2) — 8,742 1,415 (š) 91,070 
Total all States. 5,878 56,569 15,442 77,884 3,053 35,571 8,476 47,100 950,365 
Byproduct ore ee 402 a 402 = 264 os 264 4,161 
Grand total 14. 5,873 56,972 15,442 78,287 3,053 35,835 3,476 47,865 954,527 


5 to avoid disclosing individual company confidential data; included with Total withheld," and 
“To quan s y.” 

1 Data may not add to totals shown because of independent rounding. 

2 Includes Arizona (1972), California, Colorado, Idaho, Nevada, New Mexico, and Texas. 

š Total withheld data included with “Total quantity” for each respective district or State. 

4 Mostly cinder and sinter obtained from treating pyrites. Ore treated in Delaware, New Mexico, Pennsyl- 
vania, Tennessee, and Virginia. 
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Table 11.—Usable iron ore produced in Lake Superior district, by range 


(Thousand long tons and exclusive after 1905 of ore containing 5% or more manganese) 


Mar-  Menom- Ver- Spring Black 
Year quette inee Gogebic milion Mesabi Cuyuna Valley Ror Total! 
a 
1954-1967... 859,601 296,591 320,384 108,528 2,613,767 69,375 8,066 — 8,771,261 
1968........ 10,086 8,684 au - 51,411 961 88 eu ; 
1969 10, 048 3,369 == a 55,275 2s MM 88 68,780 
1970. 10, 363 2,394 Ls m 56,078 pe SS 806 69,636 
1911... 9,495 2,424 EN = 51,283 = a 832 64,084 
1972. ....... 9,131 2,533 n ER 48,998 Se E 888 61,550 


Total. 408,724 310,995 320,884 103,528 2,876,807 “70,336 8,149 2,564 4,101,485 


! Data may not add to totals shown because of independent rounding. 


Table 12.—Average analyses of total tonnage 1 of all grades of iron ore shipped from 
the U.S. Lake Superior district 


Thousand Content percent ? 
Year long tons 
Iron Phosphorus Silica Manganese Alumina Moisture 
LEE 64,065 58.70 0.051 7.35 0.40 r 0.80 5.16 
ol 8 71,889 r 59.04 .045 7.32 .45 .69 4.82 
90 8 69,072 r 59.36 . 041 r 7. 40 .99 .72 r 4.62 
]971; 2. 88 61,776 r 60.06 r .039 r 7. 08 r. 38 r 59 r 4.69 
1972 ulna 64,721 60.40 .081 6.76 .80 . 52 8.98 
r Revised. 


1 Railroad weight = gross tons. 
2 Iron and moisture on natural basis; phosphorus, silica, manganese, and alumina on dried basis. 


Source: American Iron Ore Association. Iron Ore, 1972, p. 90. 


Table 13.—Consumption of iron ore and agglomerates in the United States in 1972 


(Thousand long tons, and exclusive of ore containing 5% or more manganese) 


Iron ore and Agglomerates 2 
concentrates 1 Miscel- Total 
State — 0 ẽ . . —-— laneous? reportable 
Blast Steel Blast Steel 
furnaces furnaces furnaces furnaces 
Alabama, Kentucky, Texas 3,079 W 7,829 W NA 10,408 
California, Colorado, Utah....... 1,489 W 5, 608 W NA 7, 
Ohio and West Virginia 4,997 W 21.958 W NA 26, 955 
Illinois and Indiana 2,894 W 29,847 W NA 81,741 
Michigan and Minnesota 109 w 9,131 W NA 9,240 
Maryland, New York, Pennsyl- 
Ill es cer ER WERE 9,176 w 80,298 w NA 89,474 
Undistributed.................. NE 946 RM 529 e 608 2,078 
Total... ote 21,194 946 108,671 529 e 608 126,943 


NA Not available. W Withheld to avoid disclosing individual company confidential data. 

! Not including pellets or other agglomerated products. 

1 Tapasqa 58,074,000 tons of pellets produced at U.S. mines, and 9,888,000 tons of foreign pellets and other 
agglomerates. 

š Includes iron ore consumed in production of cement and ferroalloys, and iron ore shipped for use in manu- 
facture of paint, ferrites and heavy media. 
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Table 14.—Iron ore consumed in produc- 
tion of agglomerates at iron and steel 
plants in 1972, by State 


(Thousand long tons) 
Iron ore Agglom- 
State con- erates 

sumed! produced 
Alabama, Kentucky, Texas. ` 6,060 8,440 
California, Colorado, Utah... 969 2,209 
Ohio and West Virginia 8,016 4,557 
Illinois, Indiana, Michigan 6,753 9,614 

Maryland, New York, Penn- 

sylvania................- 13,252 15,561 
Total. cece at oe 80,050 385,381 


1 Including domestic and foreign ores. 


Table 15.—Bencficiated iron ore shipped 
from mines in the United States 1 


(Thousand long tons and exclusive of ore containing 
o or more manganese) 


Proportion of 
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Table 16.—Production of iron ore ag- 
glomerates 1 in the United States, by type 
(Thousand long tons) 


Agglomerate produced 
Type — ———ͤ — [ñ-“y' '""I 

1971 1972 
Sinter, nodules, and cinder... 235,775 3 86,702 
Pellets 53,055 53, 528 
Total. `- ---_-------- 88 , 830 90,280 


1 Production at mines and consuming plants. 
2Includes 17,664 thousand tons of self-fluxing 


nter. 
Includes 18,819 thousand tons of self-fluxing 
sinter. 


81 


Table 17.—Stocks of usable iron ore 
at mines 1 Dec. 31, by district 


Year  Beneficiated Total senene ue (Thousand long tons) 
o tota 
(percent) District 1971 1972 
1968... . 72,781 81,934 88.8 Lake Superior 10,711 8,081 
1969. .. 80,157 89,854 89.2 Southeastern States 778 665 
1970. 79,779 87, 176 91.5 Northeastern States. 4,968 5, 215 
1971. 70, 456 77,106 91.4 Western States 1,196 768 
1972. 72,011 71,888 92.5 
—— '————— Total... ere 17,653 14,679 
1 Beneficiated by further treatment than ordinary 
crushing and screening. Excludes byproduct ore. ! Excluding byproduct ore. 
Table 18.—Average value of usable iron 
ore 1 ship from mines or beneficiating 
plants in the United States in 1972 
(Dollars per long tons) 
District 
Type of ore 
Lake South- North- Western 
Superior eastern eastern 
Direct-shipping, 
hematite and 
magnetite 6.36 Je D 6.64 
Concentrates, 
hematite and 
magnetite.... 7.48 w W 6. 86 
Concentrates, 
limonite T 6.09 at w 
Agglomerates-__ 14.12 — 16.72 18.14 
W Withheld to avoid disclosing individual com- 
pany confidential data. 
1 F.o.b. mine or plant. Excludes byproduct ore. 
Table 19.—U.S. exports of iron ore, by country 
(Thousand long tons and thousand dollars) 
1970 1971 1972 
Country 
Quantity Value Quantity Value Quantity Value 
Belgium- Luxembourg 127 1,756 (1) 15 =a z2 
e 2,045 27,111 1,245 17,180 1,442 20,067 
Germany, West.. 34 96 19 53 44 122 
Japan. u. uuu s Se 8 8,206 37,727 1.794 20, 850 608 6, 553 
PB. um sg Z eos 7 : eH ue 8 5 = 
Ohe 8 5 113 3 49 1 34 
„ Some Sulu un sau hs 5,492 67,898 8,061 88,147 2,095 26,776 


1 Less than Le unit. 
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Table 20.—U.S. imports for consumption of iron ore, by country 
(Thousand long tons and thousand dollars) 


1970 1971 1972 
Country 
Quantity Value Quantity Value Quantity Value 
Australias. e ee ek 638 7,989 1,008 12,692 687 9,245 
e 74) MM ORE NEIN 1,991 17,865 1,772 16,547 1,115 11,990 
Canada ou ioo ĩͤ eno LE sic 23,934 297,203 20,342 267,424 18,168 247 , 757 
Eeer e 1,581 12,805 878 7,152 308 2,877 
ne 1,873 17,216 1,888 16,768 2,761 22 ,'140 
B. MN MM . ] 108 789 eu Se 2 Cz 
Mauritania- _------------------------ 72 664 2 us 40 687 
NIE 80 152 52 399 85 729 
Norway. ¿u s. u pass. bu RR S 49 356 dr m 1) 6 
22 MM MEM (v EECH 1,829 13,771 1,063 12,443 1,318 15,048 
Swedeh......ocs d ca cr uenis 172 1,909 178 2,220 278 8,952 
Uruguay EE 49 444 E zz xu - 
Venezuela____._....-_-.---.-.-.-.--- 13,026 108,493 12,953 114,176 10,926 99,951 
GG§öéÜ—‘mmw ð⅛ m eae tee 4 462 4 843 80 952 
Total- SZ to my 8 44,891 479,518 40,124 450, 644 35,761 415,934 
1 Less than 1⁄ unit. 
Table 21.—U.S. imports for consumption of iron ore, by customs district 
(Thousand long tons and thousand dollars) 
1971 1972 
Customs district, 
Quantity Value Quantity Value 
Baltimore, ll. 8 8,452 91,103 7,515 75,346 
Bulfalo;.N.Y -oea sesso iin Susa ees eee m Ed es cos 2,507 88,122 2,085 83,665 
Chicago, i ß 4,596 57,961 5,505 73 ,800 
Cleveland, Ohio-_. cee weed reeL 6,026 72,880 5,158 67,272 
Detroit, f;; ⁵ĩðV . ͥ⁰ͥ⁰⁰⁰ʒdͥ l... ae ð x MOIS 859 13,851 954 13,539 
Houston, k 258 8,690 478 7,285 
Los Angeles, et EE 101 812 87 292 
lll - rara cns edo s 4,762 46,717 3,489 34, 416 
New Orleans, / ⁵ ³ K win winters 8 500 4,944 838 9,2 
Ogdensburg , r 3 337 4 444 
P iladel hia, G PE unas 8 11,718 115,999 9,157 94,189 
Portlan , Oreg SMOOTH PUER 114 1,332 288 8,094 
Wilmington, mom c CI" k CR 223 2,516 257 3,819 
GP EE 5 380 1 4 
TD Ota ce oot ²¹˙“⁴Aͥ ⁰ ¹ꝛ¼ꝶ 40,124 450, 644 35,761 415,934 
Table 22.—Iron ore, iron ore concentrates and iron ore agglomerates: 1 
World production by country 
(Thousand long tons) 12. 
Country 2 1970 1971 1971 » 
North America: 

111111111 ³ Leur se ch ⁰ mh y LE 46,709 43,281 89,531 
Mexico KEE 4,285 4,624 5,0 
Panama. EE Gang EN 76 
United States EE 89 , 760 80,762 75,484 

South America: 
AFI. a a a r 236 278 227 
Bolivia (exports) beer 8 A 6 e 51 
Brazilo d e LLLA Ld at ir 89,600 42, 000 41, 400 
«Ä ⁰¹¹ :: ³Ü 5 y y y 8 11,087 11,048 8,495 
Seh Gd 446 485 4 
ron J a eta ar aa Ee 9,559 EN 9 (0e 

JJ Stic ᷑õ y md; 88 
w ³o¹.muAq⁴ ⁰³ͥſ dy v us u aya LE 21,751 20,000 18,178 

Europe: 
Albanie EE 531 558 585 
e TEE 3,934 4,105 4,067 
Belgium s. i-e ee ere a awu i E E eee aes 9 92 111 
E E TEE 2,371 2,954 8,189 
Czechoslovakia... r 1,581 1,584 1,594 
Denmatk... ͤͥ t u a buat EE 26 15 15 
Fl,, 8 r 982 864 979 
)////CôöÜ˙³⁵¹[/ fydqm ßßdßß 8 55, 908 54,980 53,396 
Germany, Bast ᷑]?,VB:i e es So eo 415 818 e 250 


See footnotes at end of table, 
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Table 22.—Iron ore, concentrates and iron ore agglomerates: 1 
World production by country—Continued 


(Thousand long tons) 


Country ? 


Europe—Continued 
/// Stee 


FÄ ůwöw ĩ dd ͤß Su a an a S 8 


!, ino ut usu ꝙ ⁰¶ꝙ .. eee ee E S 
n, ß . ß s DS ea 


Yugoslavia- .--------------- 


Africa: 


Asia 


e Estimate. 


Angola... oomen 
Egypt, Arab Republic of 


——— eee — He He He e Me pm rn ww e UVUNUVUdUü•⅛-¹rlr n - — — em mm mm zi 


ED 88 JJC Sie ete RE MU 


Mauritania 
Morocco. ......-..-.----.. 


Sierra Leone. d ⅛²˙ oe edes 


Malaysia--...............- 


em e em es em e em eee een eee .j́— ͤ ä ee we ew ms re ew em em eww — — 


Philippinësg; eege dee ð 


Taiwan..........--------- 


» Preliminary. 


r Revised. 


757, 013 


767, 025 


639 


1972 p 


156,826 


1 Insofar as availability of sources permit, data in this table represent the nonduplicative sum of marketable 
iron ore, iron ore concentrates and iron ore agglomerates produced by each of the listed countries. Moreover, 
concentrate and agglomerates produced from imported ores are excluded, under the assumption that the ore 
from which they are produced has been credited as marketable ore in the country where it was mined. 

? In addition to the countries listed, Cuba and North Vietnam may produce iron ore but definitive informa- 
tion on output, if any, is not available. 

3 Shipments, dry tons, including byproduct ore. 

4 Calculated from reported iron content assuming a grade of 60% iron. 

s Includes byproduct ore. 

6 Nickeliferous iron ore. 


7 Includes magnetite concentrate, 


8 Includes pyrite sinter, not separable from available sources. 

? Excludes iron oxide pellets produced from pyrite sinter. 

10 Includes manganiferous iron ore as follows, in thousand long tons: 1970—53, 1971—47, 1972—41. 

11 Includes byproduct magnetite as follows in thousand long tons: 1970—1,986, 1971— 2,198, 1972—2,952; 
and manganiferous iron ore (20% to 85% iron, 1595to 30% manganese) as follows in thousand long tons: 
1970—368, 1971—179, 1972—100. 

1? Year beginning March 21 of that stated. 

33 Concentrates including concentrate derived from iron sand as follows in thousand long tons: 1970—701, 
1971—581, 1972— 539. 

M Largely concentrates from magnetite-titanium sands. 


lletized iron oxide (from pyrite sinter) and roasted pyrite (purple ore). 
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Iron and Steel 


By F. E. Brantley ? 


The iron and steel industry continued to 
recover during the first part of the year 
from its poor performance in 1971. Except 
for a brief midseason slump, this momen- 
tum was maintained for the remainder of 
the year and total raw steel2 production 
was up 10.6% over that of 1971. Steel mill 
shipments increased almost 5 million tons, 
but were 2 million tons short of the rec- 
ord set in 1969. Returns on sales and in- 
vestment again were among the lowest for 
any industry, and it was apparent that a 
number of problems needed to be resolved 
if this segment of the Nation’s economy is 
to maintain a position of world leadership. 
The most pressing were as follows: Short- 
age of available capital for installation of 
more efficient steelmaking equipment and 
for expansion, limiting the increasing im- 
ports, rebuilding of export markets, pollu- 
tion controls, rising costs of raw materials 
(particularly ferrous scrap) , and the threat 
of energy shortages. 

Extensions of voluntary steel import re- 


straints were agreed to by Japan and the 
European Community (EC) countries. 
However, a number of other countries 
markedly increased shipments into the 
United States. Apparent consumption of 
Steel products, adjusted for imports and 
exports, was up 4%. 

Increased steel production was reported 
for all major producing countries of the 
world, and accompanied a general im- 
provement in the world's economic situa- 
tion. Total world raw steel production in- 
creased by 8 percent to 692 million short 
tons, and the U.S.S.R. increased its lead as 
the world's largest producer at 189 million 
tons. Japan was in third place, after the 
United States, with 107 million tons. 
Spain's production reached 10 million tons, 
a 28% increase over 1971 output. 

1 Physical scientist, Division of Ferrous Metals, 
Assistant Directorate—Mineral Supply. 

2 The term raw steel, as used by the American 
Iron and Steel Institute, includes ingots, steel 
castings, and continuously cast steel. It corre- 


sponds to the term crude steel as used by the 
United Nations. 


Table 1.—Salient iron and steel statistics 
(Thousand short tons) 


United States: 
Pig iron: 
Produetion_____.. eelere etes ete 
Shipments.. .-------------------------- 
Exportg_ ee 


Imports for consumption 
Steel: ! 
e of raw steel: 


ii. us s.s. 


Total shipments of steel mill products_____ 

Exports of major iron and steel products. _ 

Imports of major iron and steel products 3_ 
World ie c 


1968 1969 1970 1971 1972 
88,767 95,003 91,298 81,882 88,864 
89,085 95,472 91,272 81,882 89,048 

44 810 84 1 
786 405 249 806 687 
116,269 124,882 117,411 107,007 117,698 
1,43 , , 1,268 1, 564 
13,761 14,861 12,824 12,178 13,979 
181,462 141,262 181,514 120,448 138,241 
108.1 111.0 108.4 94.7 104.5 
91,856 98,877 90,798 87,088 91,805 
2,673 5,788 7,657 3, 526 3, 546 
18, 846 14, 528 18,861 18,744 18,158 
418,000 458,000 475,000 474,000 499,000 
584,000 688,000 655,000 640,000 692,000 


! American Iron and Steel Institute. Includes ingots, continuous cast steel, and all other cast forms. 


* Based on average production in 1967 as 100. 
3 Data not comparable for all years. 
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Price advances to keep pace with infla- 
tionary trends occurred for steel products 
in most sectors of the world market. In 
the free world, trends toward consolidation 
of plants, and company mergers to reduce 
costs were the effects of economic and 
technological developments. Continued in- 
creases in small electric-arc furnace steel- 
plants were occurring also in many areas 
where limited production was desired. 
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U.S. merchant iron producers were re- 
duced to five during the year, and ferrous 
foundries to approximately 1,900. The cost 
of pollution control equipment placed in 
operation by U.S. steelmakers during the 
year totaled $201.8 million, with an addi- 
tional $336 million budgeted for 1973 and 
later. Total capital outlay for new facilities 
was $1.2 billion. 


PRODUCTION AND SHIPMENTS OF PIG IRON 


Domestic production of pig iron totaled 
88.9 million tons in 1972, an increase of 
75 million tons, or 9.2% more than that 
produced in 1971. Average production of 
pig iron per blast-furnace-day increased to 
1,789.6 tons, compared with 1,654.3 tons in 
1971, and 1,641.6 tons in 1970, according to 
the American Iron and Steel Institute 
(AISI). A total of 126 blast furnaces were 
in blast at the beginning of the year, in- 
cluding three that produced ferroalloys. At 
yearend the total number in blast had in- 
creased to 143, with two producing ferroal- 
loys. There were 216 producing furnaces at 
the beginning of the year, and 214 at 
yearend, of which ten were being relined 
and one rebuilt. 

Shipments of pig iron approximated 
total production for 1972. Yearend stocks 
at consumer and supplier plants were 
down 119,000 tons, 6.7% under those of 
1971. 

Metalliferous Materials Consumed in 
Blast Furnaces.—For each ton of pig iron 
produced in 1972, an average of 1.634 tons 
of metalliferous materials was consumed in 
the blast furnaces. Total net iron ore con- 


sumed in blast furnaces including agglomer- 
ates, was 137.9 million short tons. The 
total tonnage of iron ore including man- 
ganiferous ore, consumed by agglomerating 
plants at or near the blast furnaces in pro- 
ducing 39.6 million tons of agglomerates 
was 34.0 million tons. The remainder con- 
sisted of mill scale, coke, limestone, dolom- 
ite, and small amounts of other materials. 
Domestic pellets charged to the blast fur- 
naces totaled 64.7 million tons, and sinter 
charged was 40.5 million tons. Pellets and 
other agglomerates from foreign sources 
added an additional 10.8 million tons. 

Blast furnace oxygen consumption to- 
taled 15.5 billion cubic feet according to 
the AISI, compared with 13.3 billion in 
1971, and 13.5 billion cubic feet in 1970. 

Data reported to the Bureau of Mines 
by the iron and steel industry showed that 
blast furnaces, through tuyere injection, 
consumed 22.8 billion cubic feet of natural 
gas, 4.8 billion cubic feet of coke oven gas, 
183.1 million gallons of oil, and 67.5 mi- 
lion gallons of tar, pitch, and miscella- 
neous fuel in 1972. 


PRODUCTION AND SHIPMENTS OF STEEL 


Domestic raw steel production edged 
slowly upward during the first half of the 
year, and although the 66.1 million tons 
produced in the first six months was below 
that for the same period in 1971, an in- 
crease during the last few months raised 
the year's total to 133.2 million tons. This 
was 12.8 million tons above the 1971 out- 
put, or an 8% increase. 

The 1972 steel index, based on produc- 
tion in 1967 as 100, was 104.5, compared 
with 94.7 for 1971, and 108.4 for 1970. Of 
the total 1972 output, 56.095 was produced 


by the basic oxygen process (BOP), 26.2% 
by open-hearth furnaces, and 17.8% by 
electric furnaces. 

Shipments of steel products for the year 
were up 5.5%, from 87.0 million tons in 
1971 to 91.8 million tons in 1972. At year- 
end all signs pointed to a continuation of 
the sharp rate of increase evident during 
the last few months of the year. The larg- 
est markets were steel service centers and 
the automotive industry. Each accounted 
for over 18 million tons. Percentagewise, 


IRON AND STEEL 


shipments by types of steel were approxi- 
mately the same in 1972 as for 1971. 

Materials Used in Steelmaking.—Metal- 
lics charged to domestic steel furnaces in 
1972 per ton of steel produced averaged 
1,246 pounds of pig iron, 1,103 pounds of 
scrap and 25 pounds of iron ore including 
agglomerates. In 1971 comparable amounts 
were 1,269 pounds of pig iron, 1,051 
pounds of scrap, and 35 pounds of iron 
ore. 


CONSUMPTION 


Pig iron consumed in steelmaking to- 
taled 83.57 million tons. Basic oxygen con- 
verters consumed 60.23 million tons; open 
hearths, 22.38 million tons; and electric 
furnaces, 0.96 million tons. An additional 
2.66 million tons was consumed by iron 
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According to AISI, steelmaking furnaces 
consumed 531,100 tons of fluorspar, 2.2 
million tons of limestone, 6.6 million tons 
of lime, and 1.1 million tons of other 
fluxes. Oxygen consumption by the iron 
and steel industry in steelmaking 
amounted to the equivalent of 189.5 bil- 
lion cubic feet compared with 166.7 billion 
in 1971. 


OF PIG IRON 


foundries and miscellaneous users, primarily 
for charging cupola furnaces. Also, 2.9 mil- 
lion tons in the form of molten metal was 
used in making ingot molds and direct 
castings. 


PRICES 


Price increases previously announced by 
several companies for a variety of steel 
products, under authorization of the Fed- 
eral Price Commission, went into effect 
January 1. Pricing during January was dif- 
ficult to follow as various discounts and 
concessions were introduced by several 
companies in a short-lived price war. The 
finished steel composite price published by 
Iron Age decreased for February and re- 
mained stable for the rest of the year. An- 
nouncements were made by some compa- 
nies that prices, in general would be 
frozen for the rest of the year. 

A widespread practice of distributor dis- 
counting on stainless sheet and coil caused 
a drop in composite prices of these items 
in June. This was followed in July by a 
stainless steel plate price increase of 5% by 
a few producers. Base price cuts of 20% 
for stainless plate had been previously an- 
nounced by some mills in March. General 


tool steel raises were put into effect during 
the year. An increase of $3.35 per short 
ton for merchant pig iron also was posted 
by major producers during the year. 

The composite price of pig iron, accord- 
ing to Iron Age, increased from $70.18 per 
short ton for January to $72.53 for Decem- 
ber, and the composite price of finished 
steel went from $180.28 per ton for Janu- 
ary to $179.76 for December. Comparable 
January and December prices, at Pitts- 
burgh, for hot-rolled sheets were $172 and 
$167 per ton, and for cold-rolled sheets 
$185 and $202 per ton. 

Price increases occurred in most major 
free world steel-producing countries during 
the year or were announced for 1973. West 
German producers applied in midyear to 
the European Communities Commission 
for increases averaging 495, and Japanese 
steel export prices were reported to have 
risen by 15 to 20% during the year. 


FOREIGN TRADE 


The Voluntary Restraint Arrangement 
(VRA) limiting steel exports to the 
United States was regarded as basically suc- 
cessful for 1972. Participating countries— 
Japan, the United Kingdom, and the 
European Community—would limit for the 
3-year period 1972-74, under terms ex- 
pressed in letters of intent to the Secretary 


of State, the quantity of steel mill prod- 
ucts exported to the United States. Both 
product mix and geographical mix was 
considered in limiting the shipments for 
each year. The 59/7 annual growth in the 
1969-71 VRA was reduced to 2.5%, more 
in line with the historic pattern of the 
U.S. steel market increase. Japan also 
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agreed to limit U.S. West Coast shipments 
to not more than one-third of total ship- 
ments. The terms were adhered to with 
few exceptions. There were differences in 
product classifications used by each coun- 
try, also variations because of lag in times 
between export and import dates. The 
Japanese Minister of International Trade 
and Industry approved cartel arrangements 
for that country’s steelmakers covering ex- 
ports of various steel products to the 
United States for the year. 

During the year, the legality of the VRA 
was challenged by the Consumers Union in 
a suit filed in the U.S. District Court for 
the District of Columbia. Prior to this suit, 
Japan had offered to reduce their 1973 ex- 
ports to the U.S. West Coast to bring total 
shipments by both VRA participants and 
nonparticipants within the one-third limi- 
tation. Also during 1972, the Department 
of State had discussions relative to steel 
exports with several nonparticipating coun- 
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tries. These countries had increased ship- 
ments to the United States with resulting 
complaints by domestic producers, and ef- 
forts to obtain legislative relief. 

Data compiled by AISI showed that im- 
ports of total steel products amounted to 
18.3 million tons compared with 18.9 mil- 
lion in 1971. Steelmill product imports de- 
clined from the 1971 total of 18.3 million 
tons to 17.7 million tons. VRA participants 
accounted for 8095 of the U.S. steel im- 
ports, compared with 84.3% in 1971, and 
total imports accounted for 16% of the do- 
mestic steel market, compared with 18% in 
1971. 

Exports of total steel products were es- 
sentially unchanged, 3.20 million tons for 
1972 compared with 3.16 million tons in 
1971. The chairman of AISI called for in- 
creased efforts to stimulate exports of steel 
from the United States to obtain a share 
of the increasing worldwide steel consump- 
tion. 


WORLD REVIEW 


Australia.—A preliminary proposal was 
submitted to the Commonwealth Govern- 
ment by the Government of Western Aus- 
tralia for an industrial complex in the Pil- 
bara region. Costing $6.82 billion, the 
proposal included a steelworks with a 
capacity of 10 million tons per year. Major 
industries were expected to invest approxi- 
mately 40% of the total amount, but at 
least one-half of the private industry de- 
velopment was to be home owned. 

The 4-year expansion program at the 
Port Kembla steelworks of Australian Iron 
and Steel Proprietary Ltd. (Broken Hill 
subsidiary continued. Completed in the 
third year of the program was a new blast 
furnace, and a steelmaking shop with two 
225-ton oxygen converters. An article de- 
scribing all phases of the new plant was 
published.3 

An expansion program at the John Lys- 
aght (Australia) Ltd. Westernport plant 
includes new mills and finishing facilities. 
Temporarily set back by labor difficulties, 
all units were expected to be in operation 
by 1974. 

Canada.—Canada’s steel industry had a 
record production year, with an increase of 
approximately 7% over the previous high 
in 1970. All major steel companies rec- 
orded increases, except Sydney Steel Corp. 


A labor strike there which lasted a month, 
also delayed the company's modernization 
program. 

The Algoma Steel Corp. Ltd. was on 
schedule with its major construction jobs 
which included a new basic oxygen shop 
and a new blast furnace. 

The Steel Co. of Canada Ltd. 
(STELCO) started the first phase of a $19 
million expansion program at its Edmon- 
ton steelworks. Major new items would be 
two 75-ton electric arc furnaces and a con- 
tinuous casting unit. STELCO also started 
a new $14.5 million electric furnace steel- 
making plant at its McMaster works in 
Contrecoeur, to become operational by 
1974. At the company’s Hilton works in 
Hamilton three basic oxygen converters, a 
new bloom and billet mill, and a coke 
oven battery were brought on stream. 
These represented a total cost exceeding 
$160 million. STELCO also restarted its 
engineering studies on a new steel complex 
at Nanticocke, Ontario, on Lake Erie. 

Dominion Foundries and Steel, Ltd. 
(DOFASCO) started up a new electrolytic 
tinning line and continued construction of 
equipment to control pollution problems. 


3 Pitt, R. S. Steelmaking at Port Kembla. Iron 


and Steel, v. 45, 
527-540. 


No. 5, October 1972, pp. 
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Sidbec-Dosco Ltd. the New Govern- 
ment-owned integrated steel company, 
started its electric furnace steelplant at 
Contrecoeur and operated on scrap in 
1972. The metallized pellet facility was ex- 
pected to supply feed for the furnaces in 
1973. Steel capacity of 600,000 tons per 
year was given. 

Cominco Ltd. ceased operating its elec- 
tric furnace pig iron and basic oxygen 
steelmaking facilities at Kimberley, British 
Columbia, since they were no longer con- 
sidered to be economic. 

Capital expenditures by the iron and 
steel industry, including foundries, in Can- 
ada were estimated at $431 million, com- 
pared with $427 million in 1971. 

China, People’s Republic of.—As part of 
China’s expanding trade relations with the 
Western World, steel was one of the prior- 
ity commodities in 1972. Chinese steel 
missions were active and several contracts 
were negotiated for the purchase of fin- 
ished products. Contracts with Japanese 
steelmakers called for about 1.5 million 
tons to be delivered during the first half 
of 1973. Purchases were reported also from 
Australia and West Germany. 

Interest in purchasing technology for the 
iron and steel industry as well as complete 
facilities was evident in reports from 
Japan. An official request for a firm bid 
was made of a Japanese firm and involved 
an estimated $300 million for hot and cold 
strip mills, a tinning line, a galvanizing 
line, and other mill equipment. 

Steel production is expected to continue 
at a rate of increase approaching 10% per 
year. Demand was forecast as high as 42 
million tons in 1975 according to Japanese 
studies. Present steelmaking capacity is in- 
dicated at 23 million tons, which includes 
14 major works each having a capacity of 
over 1 million tons. 

France.— There were four major steel 
projects in which activity was concentrated 
and which could be expected to influence 
the future steel position of France. These 
were: 

l. The expansion at Dunkirk which 
would double the capacity of the Usinor 
steelworks. Included in the plans were a 
10,000-ton-per-day blast furnace and a new 
oxygen steel plant. Production of raw steel 
would approach 9 million tons per year by 
1975. 


2. A new oxygen steel plant to be con- 
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structed as part of the Gandrange works at 
Orne-Aual by Sacilor, a subsidiary of the 
Wendel-Sidélor group. This with other 
construction, would be one of the centers 
around which the Lorraine steel industry 
would be based. Involved would be the 
closing of outdated plants and the re- 
grouping of production in modern facili- 
ties. 

3. Completion of the integrated steel 
complex at Fos. Usinor joined the Wen- 
del-Sidélor group as a participant and a 
third partner was expected to share in the 
$1 billion undertaking. The first pig iron 
has been scheduled to be produced here 
early in 1974, with some rolling to take 
place in late 1978. 

4. The expansion in specialty steel ca- 
pacity was highlighted by plans for a new 
electric furnace works at Isbergues as a 
joint venture of Creusot-Loire and Chátil- 
lon-Commentry-Biache, and the Péchiney 
Ugine-Kuhlmann installation near Fos. 

Under the sixth plan, the production 
targets set for 1975 would give France a 
maximum steel capacity by that date of 
approximately 35 million tons. This figure 
was based on an expected average annual 
rate of increase of 5% in the domestic 
steel market, and the deficit steel trade 
balances of recent years. 

The Nation's steel companies numbered 
about 60 in 1972, with the top five pro- 
ducers accounting for three-fourths of total 
steel produced. Continued  regroupings 
have occurred since 1947 when the steel 
industry numbered 122 companies. In re- 
cent years mergers, establishment of joint 
subsidiaries, and agreements between com- 
panies have been resorted to, in order to 
keep the French steel industry competitive. 
Increased expenditures scheduled for iron 
and steel research also are expected to be 
a factor in strengthening the industry. 

Germany, Federal Republic of. West 
German steelmakers slowly started to re- 
gain the position held prior to the slump 
which culminated in 1971, and resulted in 
1971 being called one of the worst years 
on record. Raw steel production in 1972, 
48.2 million tons, was still 1.5 million tons 
below that of 1970. 

Capital investments continued high but 
were below the total for the previous year. 
With steel price increases lagging produc- 
tion cost increases, it was the general opin- 
ion that favorable profitability would not 
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occur before 1973. The Thyssen Steel 
group, August Thyssen Hütte A. G. 
(ATH), Europe’s largest steel producer, 
scheduled $217 million for capital spend- 
ing in 1972 compared with $317 million 
the previous year. ATH's new blast fur- 
nace at Duisburg-Huckingen was com- 
pleted. The group also set up a new com- 
pany, Thyssen  Purofer G.m.b.H., to 
further large-scale applications of its Puro- 
fer direct-reduction process. Thyssen Nied- 
errhein, another new company of ATH, 
was to combine part of the group's special 
steel operations, including takeover of part 
of the operations formerly handled by 
ATH and Mannesmannróhren-Werke. 

The new steel mill, Hamburger Stahl- 
werke G. m. b. H. (HSW), of the Korf group 
was officially inauguarated in April. The 
installation, built at a cost of $75.8 mil- 
lion, uses the Midland-Ross direct-reduc- 
tion process, and has a capacity of approx- 
imately ` 600,000 tons per year. 
Klóeckner-Werke A. G. of West Germany 
planned to take a minority interest in 
HSW and receive the excess of continu- 
ously cast billets for its plant. It was esti- 
mated that HSW would increase raw steel 
production to 800,000 tons per year after 
the deal is concluded. 

Th. Wuppermann G.m.b.H. was to in- 
stall a new electric melting shop at Lever- 
kusen with a capacity of approximately 
500,000 tons per year. Scrap would be used 
initially as the charge material with par- 
tial use of prereduced pellets later. 

Hoesch A. G. and Hoogovens of the 
Netherlands created a joint holding com- 
pany, ESTEL N.V. (Hoesch-Hoogovens) in 
July at Arnhem. Raw steel capacity of the 
combine would be 12 million tons per 
year, third in Western Europe behind the 
British Steel Corp. and ATH. 

Fried. Krupp Hüttenwerke A. G. became 
the first German producer of stainless steel 
using the argon-oxygen decarburization 
(AOD) method. The equipment was 
placed in operation at the firm’s Bochum 
plant in August as part of its moderniza- 
tion program. 

India.—Takeover of the Indian Iron and 
Steel Co. (IISCO) by the Government was 
approved by both Houses of Parliament 
for a period of 2 years. IISCO was the sec- 
ond largest steel producer in the private 
sector, but was reported to be in financial 
trouble and also not able to maintain pro- 
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duction. A new Government holding com- 
pany for steel, the Steel Authority of India 
Ltd. (SAIL), was established as part of an 
effort to reshape and revitalize the steel in- 
dustry. SAIL will have jurisdiction over all 
phases of the steel industry and formulate 
long-term programs to involve industries 
such as coking coal, iron ore, and others 
necessary for steel production. India’s steel 
industry has not been able to fully utilize 
existing plant capacity and, with high for- 
eign exchange costs of imported steel, a 
critical supply shortage has persisted. 

Capacity of the Bhilai steel plant was 
to increase from 2.75 to 4.4 million tons, 
according to an agreement signed in 
Moscow in July by representatives of 
India and the Soviet Union. Date of 
implementation of the project was not 
specified. 

An announcement was made by the 
Government in September that it would 
establish a public sector company for con- 
struction and operation of a 275,000-ton 
capacity steel plant at Salem, Tamil Nadu. 
The company, to be known as the Salem 
Steel Co., would have an authorized invest- 
ment of $133.3 million. Similar separate 
companies were expected to be set up for 
steel plants at Visakhapatnam and Vijayan- 
agar. 

Licenses for electric furnace-continuous 
casting steel plants, having a total capacity 
of 1 million tons per year, have been is- 
sued by the Government since the mini- 
mill program became a high-priority item. 
The plants would be located in 10 states. 


Japan.—Recovery from the general 
world steel recession of 1971 was evident 
in Japan during 1972, as raw steel produc- 
tion reached a record high of 106.8 million 
tons. This was 4 million tons above the 
previous high annual production of 1970, 
and 9% over the 1971. The Japan Iron 
and Steel Federation listed the country's 
total raw steel capacity at approximately 
137 million tons, and pig iron capacity at 
105 million tons. The Ministry of Interna- 
tional Trade and Industry (MITT) esti- 
mated raw steel capacity to reach 159 mil- 
lion tons in 1975. All pig iron capacity was 
by blast furnaces except 500,000 tons that 
represented output of electric and other 
furnaces. The 67 blast furnaces have an 
average daily capacity of 4,198 tons. 

Of the 1972 total, steel produced by the 
basic oxygen process comprised 79.4%; by 
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electric furnaces, 18.6%; and open hearths, 
2.0%. In December, the Fukuyama Works 
of Nippon Kokan K. K. poured 111,660 
tons of raw steel, which was reported as a 
record for one plant. The plant’s No. 4 
blast furnace had an average daily output 
of 11,150 tons for the month. 

Nippon Steel Corp.’s eighth integrated 
steel plant, the Oita Works, started pro- 
duction in 1972. The plant started up two 
300-ton basic oxygen converters with an 
annual capacity of 3.85 million tons which 
would supply continuous slab casters. Ap- 
proximately 25% of Japan’s raw steel pro- 
duction is made by continuously cast 
methods. 

Pollution control was becoming a major 
concern of the Japanese iron and steel in- 
dustry. In Japanese fiscal year 1972 ap- 
proximately $265 million was scheduled for 
investment by the industry for control 
equipment. Of this, 6395 would be for air 
pollution control, 2395 for water pollution 
control, and the remainder for noise, in- 
dustrial waste, and other controls. One 
company planned for a long-range off- 
shore construction program to lessen con- 
tamination of populated areas by its steel- 
works. 

Capital improvements were continued by 
all major producers, although at a reduced 
pace. Some blast furnace construction 
postponed because of the 1971 decline was 
started again and at least two large fur- 
naces were placed in operation: Nippon 
Steel’s Oita No. 1, which was in the 
11,000-ton class, and its Tobata No. 4, ini- 
tially scheduled at 8,800 tons per day, and 
to be expanded later to 11,000 tons. 

Cartels approved by the Fair Trade 
Commission for eight major steel produc- 
ers and six stainless steel companies were 
extended through December. The exten- 
sion was made in June because of the sup- 
ply-demand gap in various steels and the 
fear that the operators would suffer if the 
cartels were dissolved. 

One result of Japan's large buildup of 
foreign exchange reserves has been to ex- 
pand steel project financing and construc- 
tion in other world areas. In 1972 Japa- 
nese assistance in construction of a second 
blast furnace and expansion of the Pohang 
steelworks in South Korea was planned. 
Japanese interests purchased land at Au- 
burn, N.Y. and prepared to erect a steel 
mini-mill, which would be completed in 
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1974. Nippon Steel Corp. Mitsubishi 
Corp., and Mitsui & Co. signed agreements 
to invest in the Mexican steel firm Cía. 
Fundidora de Fierro y Acero de Monterrey 
S.A. (Fundidora), which was to expand 
production. Contracts were signed also by 
Nippon Steel for construction of two large 
blast furnaces in Brazil to be completed in 
1974—75. 

The technological, social, economic, and 
other factors affecting the Japanese steel in- 
dustry were discussed by the executive 
director of Japan's Iron and Steel 
Institute.“ 

Korea, Republic of.—South Korea had 
underway an industrial expansion program 
oriented mainly around development of 
iron and steelmaking facilities. Under 
plans outlined by the Ministry of Com- 
merce and Industry, shipbuilding would 
become the leading export industry, with 
an expected volume of 52 billion in 1980, 
compared with 315 million in 1972. 

The country's first stainless steelworks 
began operation and reached designed ca- 
pacity during the year. This operation, Sa- 
myang Special Steel at Ulsan, was in the 
first Asian country to produce stainless 
sheet, outside of Japan, using the Sendzi- 
mir mill. To help the new industry, the 
Government placed a ban on imports of 
sheet products similar to those produced 
by the plant. The Nation also had under 
construction its first integrated steelworks, 
the nationalized Pohang Iron and Steel Co. 
(POSCO). Capacity would exceed 1 mil- 
lion tons of steel annually in 1973, when 
the first blast furnace was to start up. 
Planned expansion called for a steel capac- 
ity of 2.9 million tons with a tentative 
completion date of 1978. The final goal 
would be 5.5 million tons of raw steel, and 
the operation has been planned accord- 
ingly for the future. 

Luxembourg.—The two steel companies 
operating in Luxembourg accounted for 
approximately one-half of the Nation’s in- 
dustrial production and payroll, and 70% 
of its industrial exports. Aciéries Réunies 
de Burbach-Eich-Dudelange S.A. (ARBED) 
accounted for about 90% of the steel pro- 
duction and S.A. Miniére et Métallurgique 
de Rodange (MMR) the remainder. 
ARBED completed a 5-year $250 million 
modernization program in 1972 designed 
" *Tabata, S. Problems and Actual Situation of 


the Japanese Iron and Steel Industry. Iron and 
Steel, v. 45, No. 3, June 1972, pp. 299-302 
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mainly to increase productivity. Included 
in this program was replacement of small 
blast furnaces with larger and more 
efficient units, and the production of spe- 
cific mill products at certain locations in 
order to minimize duplication. MMR was 
scheduled for improvements after a pro- 
posed merger. Luxembourg had a per cap- 
ita steel production of 16 tons per person, 
the highest in the world. However, it ex- 
ports approximately 95% of its output. 

Mexico.—Mexico's largest industrial ven- 
ture, the Las Truchas steel complex, 
moved toward the construction stage with 
the completion of major planning details 
during 1972. The British Steel Corp. in 
competitive bidding, was awarded the posi- 
tion of project advisor. Suppliers for mill 
and ancillary equipment, estimated to have 
a value of $300 million, were registered 
and bids on the major items were expected 
to be awarded in 1973. The operating firm 
will be known as Siderurgica Lazaro Car- 
denas-Las Truchas, S.A. (SICARTSA) and 
will have as its major stockholder the Gov- 
ernment of Mexico. Overall cost of the 
first phase of the operation would be $500 
million, with physical construction to 
begin the second half of 1973 and be com- 
pleted in 1976. Production capacity for fin- 
ished and semifinished steel would be ap- 
proximately 1.4 million tons per year. A 
planned second stage, to increase capacity 
to 3.3 million tons per year, and costing 
$380 million, would be ready in the early 
1980's. 

The plant will be located at Las Tru- 
chas in the State of Michoacán. The port 
for the complex will be Lázaro Cárdenas, 
at the mouth of the Balas River on the 
Pacific Ocean. Dredging will be done 
under direction of the Navy Ministry and 
the dredged material used as fill at the 
plant site. Contamination of air and water 
is not expected to be a factor, since be- 
tween 5% and 10% of total investment is 
to go for pollution control equipment. 


The State-controlled Altos Hornos de 
México, S.A. was to add a second basic oxy- 
gen furnace and several arc furnaces in 
its short-term expansion program and 
reach a 4.4 million-ton capacity rate by 
1975. 

Fundidora planned basic oxygen furnace 
increases to obtain a 1.5-million-ton capac- 
ity figure by 1975. Japanese interest in the 
Mexican steel industry increased with pur- 
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chase of 12% to 15% of Fundidora. Com- 
mitment by another Japanese group 
involving a new Mexican stainless steel 
plant was being considered. 

A third sponge iron plant at Monterrey, 
was scheduled by Fierro Esponja. To be 
constructed by Swindell-Dressler Co. of the 
United States at a cost of $500 million, it 
would have an output of 1 million tons 
per year. 

Netherlands.—The Dutch-West German 
steel combination, ESTEL N.V. (Hoesch- 
Hoogovens), announced plans to increase 
steelmaking capacity at IJmuiden by ap- 
proximately 660,000 tons per year, or 10% 
above the 6.6 million-ton-per-year capacity 
of 1972. This expansion was expected to 
be sufficient to 1975-76, and would be 
used principally to supply the rolling mills 
at Dortmund, West Germany. A seventh 
blast furnace was started up at the IJmui- 
den complex during the year with a capac- 
ity of approximately 2.8 million tons per 
year. 

The Dutch national steelworks Konink- 
lijke Nederlandsche Hoogovens en Staalfra- 
brieken N.V., with facilities at IJmuiden 
concluded an agreement with Hoesch A.G. 
to form a common company on a financial 
level. Previously the two had attempted to 
obtain permission to construct a large, in- 
tegrated steelplant on the reclaimed 
Maasvlakte area in Europort near Rotter- 
dam. The plan was rejected by the city 
council under public pressure based on 
pollution problems. 

South Africa, Republic of.—Construction 
of the steel mill complex at Newcastle by 
the Government-controlled South African 
Iron and Steel Industrial Corp. Ltd. 
(ISCOR) was well underway. Anticipated 
commissioning dates given for the new 
plant included 1974 for one coke oven bat- 
tery of 2,500 tons per day and 1975 for a 
second. A 4,000-ton-per-day blast furnace 
would be commissioned in 1976. Total ex- 
penditures of about $1.5 billion have been 
planned for the complex, which would 
eventually employ 12,000 workers. 

Expansion at the company's Pretoria 
works included a new oxygen steelmaking 
plant planned to be ready in 1976. At the 
Vanderbijlpark works, major projects 
scheduled for completion by 1976 included 
additional rolling mill capacity as well as 
blast furnace and melting plant capacity. 


Spain.—Spanish steelmills recovered rap- 
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idly from the 1971 slowdown and ended 
the year with a 23% increase in raw steel 
production. 

A concession was awarded to construct 
and operate the fourth integrated steel- 
works at Sagunto. The company approved 
for the project, Altos Hornos del Mediter- 
raneo, was formed by Altos Hornos de Viz- 
caya S.A. and U.S. Steel Corp., the latter 
holding a 25-percent interest. Construction 
would be in three phases, extending 
through 1982 with capacity reaching 6 mil- 
lion tons of raw steel per year at that 
time. Included in the concession were sev- 
eral Government benefits, including essen- 
tially a total tax exemption for a period of 
10 years. Investment for all phases was ex- 
pected to reach $1.2 billion. 

Continued expansion in the iron and 
steel sector is expected along with the 
country’s industrial expansion. Apparent 
steel consumption was less than production 
for the first time in 1971, and exports of 
steel products are expected to become in- 
creasingly important in the future plans of 
this country. 

Sweden.—The Government-owned steel- 
works, Norrbottens Járnverk AB (NJA) in 
Luleà, received approval to construct a 
coking plant at an estimated cost of ap- 
proximately $71 million. This would sup- 
ply coke for the expanding iron and steel 
operations at Luleà and provide an addi- 
tional 200 jobs expected as a result of the 
project. 

A contract for construction of a new 
blast furnace for Surahammars Bruks AB 
at its Surahammar plant was awarded to a 
British company. The company, a member 
of the Davy-Ashmore Group, would also 
furnish an oxygen converter. These units 
were scheduled for completion in 1974. 

Sweden's iron and steel export trade 
amounts to about $1 billion. Special steel 
products are particularly significant, and 
Sweden has about 10% of the world mar- 
ket. Technological research in the fields of 
production, metallurgical processes, and 
equipment are heavily funded to maintain 
competitive advantage. Planned  invest- 
ments in the iron and steelworks sector for 
1972 were estimated at approximately $39 
millon for plants and $143 million for 
equipment. 

United Kingdom.—Implementation of 
the Government's plan for the British 
Steel Corp. (BSC) continued to be the 
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major news in the iron and steel industry. 
The 10-year, $7.5-billion program to mod- 
ernize the British steel industry was well 
underway, and some additional details 
were released. A loss of 50,000 jobs was ex- 
pected as obsolete processing methods and 
plants were phased out. However, the stra- 
tegic placing of factories to counter this 
job loss is an example of the planning 
which extends beyond consolidation of 
steel plants. Exact closure plans for the 
various steel plants would depend on mar- 
ket conditions and the country’s future 
needs. With the United Kingdom joining 
the European Coal and Steel Community 
(ECSC), the official viewpoint was that 
BSC would have excellent growth prospects 
in a tariff-free market of 300 million peo- 
ple opening up over the next 4 years. 

All of BSC's open-hearth furnaces would 
be closed by the end of the first 5 years of 
the plan, replaced by oxygen and electric- 
furnace steelmaking. Major construction 
was being done at the five integrated steel- 
works—Port Talbot, Llanwern, Lackenby, 
Scunthorpe, and Ravenscraig—and a new 
complex was being built at Teesside. All 
blast furnace pig iron production in the 
United Kingdom is controlled by BSC, as 
well as approximately 9097 of its raw steel. 

In the private sector new construction 
was in progress also. Programs included a 
new electric melting shop with vacuum re- 
fining furnaces; an electroslag remelting 
plant for Firth Brown Ltd. and an ar- 
gon-oxygen refining unit with a new ul- 
tra-power electric-arc furnace for Brown 
Bayley Steels Ltd., both at Sheffield. The 
fate of 27 open hearths remaining in the 
private sector was uncertain, but they 
could be expected to close out as BSC clo- 
ses its 94 units. 

A listing of the principal overseas invest- 
ments of BSC International Ltd., a susidi- 
ary of BSC, was given.5 The list included 
operations in Argentina, Canada, India, 
New Zealand, Republic of South Africa, 
and other countries. 

Steelmaking, covering the next decade in 
northeast England was discussed in a two- 
part article.6 

Mini-mill planning in the United King- 
dom was active with one opened in 1972 


3 Metal Bulletin. BSC International. No. 5744. 
Oct. 24, 1972, p. 30. 

Glron and Steel. Steelmaking in North-East 
England. V. 45, No. 1, February 1972, pp. 59-60 
and pp. 61-71. 
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and four scheduled or being planned for 
operation in the next few years.7 

U.S.S.R.—Production of raw steel con- 
tinued to increase at the 4% to 5% 
growth rate of the past few years, and ad- 
ditional capacity was underway in accord- 
ance with the current Soviet 5-year plan 
(1971-75). This plan placed production at 
161 million tons in 1975, the target year. 

New additions completed or underway 
at iron and steelmaking plants included a 
large blast furnace using natural gas injec- 
tion, and basic oxygen converter facilities 
for the Novo-Lipetsk Iron and Steel Works 
at Lipetsk. Another blast furnace under- 
way for the Krivoy Rog works in the 
Ukraine will have a volume of 177,000 
cubic feet. Additional basic oxygen facili- 
ties were due to start up in 1973 at the 
Western Siberian Steel Works near Novo- 
kuznetsk. 

Two developments expected to be of in- 
creasing importance to the steel industry 
are the tremendous natural gas reserves 
being developed and the increase in trade 
with the western world. The gas reserves 
are such that agreements have been signed 
with a number of European countries for 
20-year periods. Future sales also may be 
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made to Japan and the United States. 
Swedish studies made in 1972 included the 
feasibility of obtaining Soviet natural gas 
via a pipeline across the Baltic from Fin- 
land. Possible availability of Soviet gas 
would increase chances for direct reduc- 
tion of iron at a number of locations. 
Present U.S.S.R. gas production used in- 
cludes approximately 14% for iron and 
steelworks. Plans to construct a large steel- 
works at Kostamuska near the Finnish 
border has been announced with capacity 
as much as 5 million tons per year. Natu- 
ral gas would be used for fuel and reduc- 
tant in direct reduction units. 

A contract for a turnkey steel materials 
plant was concluded with a combine of 
two American and three British compa- 
nies. The plant will have five production 
lines and go on stream in 1975. Additional 
contracts were made for other specialized 
steelmaking equipment to be supplied by 
American and British firms. 

Reportedly, sales of specialized Soviet- 
made steel mills were made to U.S. steel- 
makers. These were concluded following U.S. 
Patent Office approval of the Soviet inven- 
tors applications for U.S. patent coverage. 


TECHNOLOGY 


Blast Furnace.—The trend toward large 
capacity blast furnaces appeared well es- 
tablished following continued successful 
Japanese operation of the 10,000-ton-per- 
day type in several plants. Japan started 
up two of this type in 1972, one rated at 
11,000 tons per day, and another was ex- 
pected to be operational in 1973. The 
U.S.S.R. was constructing two units de- 
signed for natural gas injection, which 
would average about 12,000-ton-per-day ca- 
pacity. 

Other countries having somewhat smaller 
designs included West Germany the Neth- 
erlands, France, and the United States. On 
completion, U.S. Steel Corp.’s 10,000-ton- 
per-day blast furnace at Gary, Ind. will 
replace five of the plants’ older existing 
blast furnaces.8 

Blast furnaces installed, under construc- 
tion, or planned in the world increased by 
28 during 1972. Japan had five new instal- 
lations, the U.S.S.R. three, and one each in 
the United Kingdom, West Germany, and 
the United States. The average capacity of 


the units in Japan was approximately 4 
million tons per year, and worldwide 2.89 
million tons per year per blast furnace. 

The Kaldo furnace appeared to be on 
the way out in the United States as 
Sharon Steel Corp. scheduled replacement 
of its installation at the Farrell works with 
top-blown basic oxygen converters. 

A two-part review of the thermodynam- 
ics and kinetics of basic oxygen steelmak- 
ing and application of theoretical knowl- 
edge was published.® 

Basic Oxygen Process (BOP).—The 
BOP’s share of domestic steel production 
increased further in 1972 to 56%, from 
53% in 1971. Capacity of the process was 
estimated at 82 million tons, and total 


7 Metal IUIS ue Mini Mill Projects. No. 
5764, Jan. 5, 1978, p 

8 Iron and Steel Princes Annual Review—De- 
velopments in the Iron and Steel Industry Dur- 
ing 1972. V. 50, No. 1, January 1973, p. D31. 

» Walker, R. D. and D. Anderson. Reaction 
Mechanisms in Basic Oxygen Y ug eig Part 1. 
Iron and Steel, v. 45, No. 3, June 1972, pp. 
271-276; Part 2 , v. 45, No. P ' August 1972, pp. 
403-407. 
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world capacity at 370 million tons per 
year. Japan produced 79% or 84.9 million 
tons of its total 106.8 million tons of raw 
steel by the basic oxygen method in 1972. 

The U.S. Steel Corp. had under con- 
struction at its Gary, Ind., and Fairfield, 
Ala., works bottom-blown oxygen convert- 
ers. This modification of the oxygen proc- 
ess, known as Q-BOP, or QBM in Europe, 
has been licensed by the West German de- 
veloper Maxhütte, and is in use in several 
European steelplants. One South African 
plant, ISCOR's Pretoria works, also has a 
commercial installation. Scheduled future 
investments indicated possible acceptance 
and gradual growth of the process. The 
principal innovation involves a double con- 
centric tuyere arranged to allow central 
injection of pure oxygen shielded by an 
injected fluid hydrocarbon, either gaseous 
or liquid. Wear on refractory parts are re- 
duced, pneumatic mixing accomplished, 
and greater oxygen efficiency achieved. 

An innovation to the bottom-blown oxy- 
gen process for use in open-hearth fur- 
naces was announced by Canada's Sydney 
Steel Corp. The process designated as the 
submerged injection process (SIP) uses the 
same tuyere construction employed by the 
Q-BOP or QBM process. International de- 
velopment would be handled by Maxhütte 
and technical developments in North 
America by Pennsylvania Engineering Co. 


Electric Furnaces.—Production of raw 
steel in the United States by the electric 
arc furnace method increased over the pre- 
vious year by 0.4% to 17.8% of the total. 
Although the percentage gain appeared 
low, an additional 30 furnaces were sched- 
uled for completion by the iron and steel 
industry by 1974. Total electric furnace ca- 
pacity was estimated at 32 million tons in 
1972. 

CF&I Steel Corp. had a new melt shop 
under construction at a cost of $13.5 mil- 
lion. This would have a 150-ton clectric 
furnace and be ready in 1973. Lukens Steel 
Co. also had new electric melting facilities 
started, which included a 150-ton electric 
furnace, at a total cost of $18.8 million. 
The facilities would incorporate charging 
techniques to allow use of prereduced iron 
pellets and lessen dependence on scrap. 
The Ford Motor Co., Steel Division, had 
an electric furnace shop under construction 
which would contain two 200-ton electric 
arc furnaces. Smaller furnaces were being 
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installed for a number of other steel and 
foundry companies. 

The use of electric furnaces for small 
steelworks or mini-mills continued to in- 
crease in most areas of the world. In 
France three groups were formed to build 
mini-mills in that country, with a fourth 
project under consideration. Privately 
funded  mini-mills announced for the 
United Kingdom will average at least one 
per year for the next 4 years. This expan- 
sion could eliminate what has been an an- 
nual scrap surplus in the United Kingdom. 
The BSC has started a study of the place 
of mini-mills in British steelmaking and, 
in a recent article, one of the United 
Kingdom's leading authorities indicated 
that 25% of that country's steel products 
might possibly be made on a mini-mill 
scale.10 

The performance measurement of elec- 
tric arc furnaces in steelmaking was dis- 
cussed in an article, 11 and a method re- 
ferred to for specifying conditions for 
lowest cost operation. One conclusion was 
that although practicable to operate a 
400-ton arc furnace in the United States, it 
would not be recommended for the United 
Kingdom. 

Future prospects for the arc furnace in 
steelmaking was outlined in a paper which 
was reviewed at the International Electro- 
heat Congress in Warsaw.12 Some results 
of continuously charging prereduced pellets 
to an electric furnace were given. Power 
consumption for test pellets 93.6% metal- 
lized and containing 92.2% total iron was 
given on a comparative basis as 585 kw-hr 
per metric ton and 500 kw-hr per metric 
ton for an all-scrap charge. 

The techniques involved in determining 
the best process to be used for steelmak- 
ing, that is, the electric furnace versus the 
basic oxygen converter, as well as equip- 
ment selection for a particular situation, 
were discussed in an article.13 

Iron and Steel Refining.—Additional ar- 
gon-oxygen deoxidation (AOD) refining 


10 Cartwright, Fred. Challenge of the Mini- 
Mills. Iron and Steel Review (India), v. 16, 

6, November e 17-21. 

11 Davies, "E. and A. H. Leckie. Per- 
formance N DAP Concept. Jour- 
nal of the Iron and Steel Institute, v. 210, Part 
11, November 1972, pp. 817-825. 

12 Harrison, W. L., Electro- heat for the Iron 
and Steel Industries. Iron and Steel, v. 46, No. 
1, February 1973, pp. 65-68. 

1 Kuhl, R. J. Selecting Eee and Equip- 
ment J. Metals, v. 24, No. 6, June 1972, pp. 
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facilities were started up in the United 
States and the United Kingdom, and units 
were under construction in other countries. 
Fried. Krupp Hüttenwerke A. G. was li- 
censed to use the Union Carbide process 
and will have the first installation in West 
Germany. 


In Sweden, Uddeholms AB reported on 
a modification involving the use of super- 
heated steam to replace argon in the AOD 
process. A commercial installation was ex- 
pected to be ready for operation in 1973 
and reportedly would cut $8 per ton from 
the cost of producing stainless steel 
ingot. 14 Uddeholms will use bottom blow- 
ing in operation of the first converter at 
its Degerfors, Sweden, plant. 


Electroslag remelting and refining (ESR) 
continued to attract attention, and a fur- 
nace installed at Sweden's Avesta Jernverks 
AB plant was capable of producing 10-ton 
stainless steel ingots. The increased interest 
in this process was tied to a trend toward 
increasing demand for superclean grades of 
stainless steel. Increased strength of the 
ESR steels were given as a big factor to 
consider along with lower production costs 
in comparison with other vacuum refining 
methods. 

Lukens Steel Co.’s new ESR facility was 
discussed in an article from a standpoint 
of product qualities obtained by use of the 
method.15 Slabs up to 30 tons and measur- 
ing 30 inches by 80 inches were produced 
in 1972. 

Allegheny Ludlum Steel Corp. reported 
on two new Stainless steel refining methods 
at the annual AISI meeting. Both were de- 
veloped by the company. The first in- 
volved melting in a hot-blast cupola and 
transferring the hot metal to a BOP con- 
verter. Temperature in the bath rises to 
above 3,4509 F at the end of an oxidation 
period resulting in low-carbon metal and 
minimum chromium losses. A second proc- 
ess, the Allegheny vacuum refining (AVR) 
process was reportedly used to decarburize 
charges of stainless steels previously melted 
in arc furnaces. Oxygen is injected below 
the surface of the metal while it is held 
under reduced pressure. Improved chro- 
mium yield over conventional air-melt 
practice is obtained.16 

General reviews covering methods of vac- 
uum treatment of steel during recent 
years, and some of the technical innova- 
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tions involved were discussed in two 
articles.17 
Direct Reduction.—Detailed coverage 


was given the state of the art at a seminar 
on direct reduction of iron ore held in 
Bucharest, Romania, September 18-23. The 
seminar, sponsored by the Economic Com- 
mission for Europe (ECE) covered devel- 
opments of processes, and discussed to 
some extent their economic aspects. There 
were 142 speakers in the discussions and 
participants from 33 countries. 

Total operating world capacity for pre- 
reduction was given as 2.86 million tons in- 
cluding partial prereduction. Capacity of 
plants under construction or expected to 
operate by 1974 would add an additional 3 
million tons. This included U.S. Steel 
Corp.’s direct reduction plant in Vene- 
zuela, and Armco Steel Corp.’s plant near 
Houston, Tex. Both of these plants were 
in the process of eliminating startup prob- 
lems prior to full-scale operation. 

The first integrated steelworks in West- 
ern Europe using direct reduction was 
opened officially in April. This complex, 
Hamburger Stahlwerke, G.m.b.H., was re- 
ported to have an investment cost of ap- 
proximately $120 per ton of annual 
capacity.18 A description of major units of 
the plant were given. 

The direct reduction plant constructed 
in Canada by Falconbridge Nickel Mines 
Ltd. to produce iron-nickel pellets closed 
in 1972. The plant first operated in 1971 
and reached a maximum production rate 
of two-thirds of the annual design capacity 
prior to being shut down because of eco- 
nomic reasons. 

A direct reduction plant for Western 
Australia was being studied by the Minis- 
ter of Mines who discussed proposals with 
ATH officials in West Germany and visited 
the firm’s Purofer plant. 

An evaluation of prereduced materials 


14 Engineering and Mining Journal. New Stain- 
less Steel Process Will Be Underway in 1973. V. 
173, No. 10, October 1972, p. 9. 

18 Metal Progress. ESR Process Makes Large, 
80 Plates. V. 102, No. 5, November 1972, pp. 


16 Iron Age. Chromium Recovery Improved in 
Stainless Refining. V. 209, No. 23, June 8, 1972, 


pp. 59, 60. 

11 Thornton, D. R. Vacuum Degassing and Al- 
lied Processes. Steel Times, v. 200, No. 10, October 
1972, pp. 737—741. 

Messing, I. T. Modern Vacuum Plants for Me- 
tallurgical Treatment of Steel. Steel Times, v. 
200, No. 11, November 1972, pp. 813—817. 

18 Crawford, C. W. Europe's First DR-Inte- 
grated Steelworks. Steel Times, v. 200, No. 7, 
July 1972, pp. 539-542. 
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and trends for future steelmaking use were 
presented in an article along with brief 
discussions on some electric arc furnace 
tests. Trials using both pelletized and bri- 
quetted prereduced material were success- 
ful, with briquetts having a metallization 
in the 90% to 92% range giving excellent 
results.19 


Continuous Casting.—Japan led the world 
in percent of raw steel production continu- 
ously cast with approximately 25% pro- 
duced by this method. There were 63 
casting machines with 146 strands operating 
in Japan. The U.S.S.R. led in number of 
units with 73 machines and 173 strands.20 
The United States operated 58 machines 
with 152 strands and continuously cast an 
estimated 5% to 6% of its raw steel pro- 
duction. 


The largest continuous casting mill in 
Japan was at the Kashina works of Sumi- 
tomo Metal Industries, Ltd., where annual 
production of two strands was given at 1.3 
million tons. In the United States, Mc- 
Louth Steel Corp. was handling its entire 
output of steel with four single-strand cast- 
ers. The capacity of the system was rated 
at 2.4 million tons per year. No ingots 
were being cast. The Gary works of U.S. 
Steel Corp. cast 22,391 tons of steel in its 
continuous-caster during an 83-hour period 
with no interruptions to set a record. Sev- 
eral grades of steel and 27 different cross- 
sectional sizes were cast during this period. 
Yield of prime slabs was reported as 
98.6%. 

Eastern Stainless Steel Co., as part of a 
modernization program, planned to contin- 
uously cast its output of stainless steel. A 
$7.6 million system will be in operation by 
1974, Concast Inc. and Wean United Inc. 
agreed to cooperate in the development of 
continuous casting machines. Wean was to 
manufacture equipment under patents 
held by Concast. 

In the United Kingdom, development of 
. a horizontal continuous caster had reached 
pilot plant stage with good results re- 
ported. Saving over conventional methods 
was said to be significant. The U.S.S.R. 
was reported to have a large-scale horizon- 
tal unit operating. 

Continuous casting units continued to be 
planned for and installed in a large num- 
ber of countries throughout the world. 
These included Mexico, Canada, France, 
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Italy, Sweden, India, Republic of South 
Africa, and Malaysia. 

Powder Metallurgy.—Iron and steel pow- 
der producers were looking for substantial 
growth in the future, as technology of 
powder metal (PM) parts-forming proc- 
esses improved. An official of Hoeganaes 
Corp., 80% owned by Interlake, Inc. and a 
leading producer, forecast iron powder 
shipments in 1980 at 310,000 tons.21 This 
forecast was based on the assumption that 
hot forming of PM parts would reach 
large-volume proportions. The company 
indicated that continuing research and de- 
velopment would be carried out in the de- 
velopment of processing parameters as well 
as improved powders. 

The potential of dense parts, mass pro- 
duced from iron or iron-base powders, 
appeared good. High-density PM gears, 
containing 2% nickel, after sintering, heat 
treating, and tempering, attained yield 
strengths to 110,000 psi. Relating to con- 
cerns of the Occupational Safety and 
Health Administration, low-density iron 
powder for metallic brake linings was pro- 
posed to replace asbestos, a material which 
is cited as presenting industrial health 
problems. 

General Motors Corp. Research Labora- 
tories reported inexpensive powder pro- 
duced from plant-generated machining and 
lathe turnings. Designated as Macromesh, 
the material was being considered as start- 
ing material for preforms; although coar- 
ser than conventional iron powders, the 
machining characteristics of the original 
stock are maintained. 

A Ford Motor Co. official, in a speech to 
Forging Industry Association members at a 
Montreal meeting, reported that tests on 
various auto components from powdered 
metal looked good and cited the entire 
gear train as a potential use. The high 
cost of powdered metal was said to be a 
factor in holding the use down. 

The production of high-speed tool steel 
from powder by a new economical process 
was announced by a company which made 
use of water atomization instead of gas, 
followed by an inexpensive process of con- 

19 Jensen, Harold B. Current Status of the Use 


and Production of Prereduced Iron. Iron and 
s 5 Engineer, v. 49, No. 11, November 1972, pp. 
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21 Holmes, R. R. Powder Metallurgy du rl a 
New Era. Amer. Metal Market, v. 79, No. 75, 
Apr. 18, 1972, pp. 11, 15. 
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verting the powder into billets. The lower 
cost advantage, plus uniformity and im- 
proved cutting qualities permitted, was ex- 
pected to result in PM tool steel products 
competitive with those from conventional 
processing. 

Latest technical advances in providing 
equipment to eventually make possible 
continuous automatic production from 
powder to the finished component was dis- 
cussed at a design and research conference 
held in Birmingham, England.22 A 
U.S.S.R. paper discussed the use of hydro- 
dynamic production of powder preforms 
and reported that iron powder compacts 
produced with 10% to 15% higher tensile 
strength than those statically formed could 
be further raised to 30% by using explo- 
sives. 


Production of iron-base powders by a 
Canadian plant with a capacity of 70,000 
tons per year was discussed in a 
publication.23 Properties of products ob- 
tainable under various conditions were de- 
scribed. 


Foundry.—Foundry trends were toward 
modernization with fewer but larger instal- 
lations. More electric furnace melting at 
the expense of the cupola was indicated 
for the future, although large cupolas in- 
corporating advanced technology, including 
pollution controls, were being planned or 
installed in increasing numbers. One 
usually would replace a number of smaller 
and less efficient units. 


American Cast Iron Pipe Co. (ACIPCO) 
brought on stream a 150-inch-diameter, 
waterwall cupola with a melting capacity 
of 105 tons per hour of gray iron or 85 
tons per hour of steel mix for ductile iron. 
Electric holding furnaces and a process 
control computer were installed to allow 
maximum process variable control and 
more economical operation. Another fea- 
ture was air pollution control equipment 
designed to remove 99% of the furnace’s 
particulate emissions. Total cost of the 
new facility was $6 million, of which pol- 
lution control equipment accounted for $1 
million. 


Pollution control continued to be of 
particular concern to the foundry industry 
because of relatively high capital costs for 
bringing equipment into compliance with 
the Occupational Safety and Health Act 
(OSHA). In a survey by Foundry,?4 the 
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industry report showed that only 22% of 
the respondents considered their operations 
to meet the standards, with 21% not 
knowing, and 57% reporting standards as 
not being met. Plants expecting to pur- 
chase equipment of some type in 1973 to- 
taled 74%, with 32% to purchase pollution 
control devices. 


Oxygen enrichment of cupolas, although 
not new, was being reexamined as a par- 
tial solution to rising coke prices as well as 
air pollution restrictions. A detailed study 
of nine operations was made available by 
Airco Industrial Gases comparing normal 
operations with operations using oxygen 
injection. An average reduction of 41 
pounds of coke was reported in injections 
ranging from 625 to 1,320 cubic feet of ox- 
ygen per ton of iron produced.25 


The 39th International Foundry Con- 
gress was held in Philadelphia, Pa., May 
8-12, and papers were presented covering 
several areas of technical progres. One 
paper dealt with large steel castings for 
nuclear reactors and the tests required for 
these; another with techniques used in sur- 
face coating of cast iron with alloys during 
casting. 

A European converter process for mak- 
ing ductile iron and using metallic magne- 
sium for nodulizing was described.2¢ The 
new process utilized a special vessel, and 
was reported to allow simultaneous magne- 
sium treatment, desulfurization, and car- 
burization. Cost savings were cited over 
other nodulizing processes. 


In England, the use of a novel rotary 
furnace using fuel oil was proposed for 
melting gray iron. Comparison of fuel con- 
sumption figures with a cold-blast furnace 
using coke and with an induction furnace 
using electricity indicated possible advan- 
tages in fuel cost and pollution controls. A 
l-ton furnace required a melt time of 1½ 
hours with a firing rate of 30 gallons of 


22 Whittaker, D. Powder Forging New Key for 
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oil per hour to provide a ton of molten 
iron from cold; metal.27 

Research and Development.—Projects 
connected with iron and steelmaking were 
active at four Bureau of Mines Metallurgy 
Research Centers during the year. The 
production of steel from urban refuse, and 
the control of detrimental effects in steels 
containing tramp copper were two projects 
under study at the Albany Metallurgy Re- 
search Center. The Rolla Metallurgy Re- 
search Center was studying hot rolling and 
forging of ductile iron, and the production 
of recyclable iron products from mill scale 
and from steelmaking and iron foundry 
dust. At the Twin Cities Metallurgy Re- 
search Center, projects to determine mini- 
mum use of fluorspar in basic oxygen 
steelmaking and evaluations of possible 
substitutes were underway. Another project 
had as its objective the production of com- 
mercial grades of pig iron from low-grade 
ferrous scrap. The College Park Metallurgy 
Research Center operated a new, 5-ton- 
per-hour pilot plant to handle raw refuse, 
and along with other products, recover 
light iron, including tin cans, and heavy 
iron. Additional research was started to de- 
vise methods of utilizing the ferrous frac- 
tions as charge material for the electric-arc 
steelmaking furnace, and in producing a 
commercial-grade pig iron. 

Other ferrous research projects included 
one at the University of Michigan on 
leaching of copper from steel scrap. The 
University of Pennsylvania’s metallurgy de- 
partment worked on the iron-copper-car- 
bon system and results suggested a possible 
liquation process for separating copper and 
iron in copper-bearing steel scrap.28 A re- 
view of use of rare earths in the 
high-strength low-alloy (HSLA) steels was 
published; the United States is a basic 
supplier of rare-earth raw materials to the 
rest of the world.29 

Stainless steel producers reported con- 
tinuing research and development studies 
of new types of steels for high-temperature 
and corrosion applications for an expand- 
ing stainless market. One new austenitic 
stainless steel produced by Armco was said 
to have corrosion resistance superior to 
type 316 steel, among other properties.30 

Shaped tin-free steel beverage cans were 
in test production using a new patented 
process involving deep drawing of the 
steel. This process was expected to permit 
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the economical substitution of steel cans 
for a large segment of the beverage market 
now serviced by aluminum. For coated 
steels, the powder coating method was 
moving from the laboratory into test pro- 
duction. Several manufacturers, including 
automotive manufacturers, had started field 
tests.31 The substitution of dry plastic 
coatings for liquid coatings of metal was 
also being studied as a substitute for gal- 
vanized steel. Patents held by General 
Electrics Lamp Metals and Components 
Department were being used by a company 
formed for the purpose of die casting fer- 
rous metals. Die cast tools were said to be 
lower in cost than those produced by pow- 
der metal tool, methods. 

The Ford Motor Co., to improve pro- 
ductivity and quality of the products, was 
instituting automated pouring equipment 
in its new iron foundry. Automatic pour- 
ing, a recently developed technique, is ex- 
pected to be specified for all new high-vol- 
ume casting plants in the future. The 
American Steel Foundries, subsidiary of 
Amsted Industries, planned to invest more 
than $300,000 in new facilities to test 
freight car components in the company’s 
Illinois product development and test labo- 
ratory. This laboratory operates one of the 
largest railroad research programs in the 
country.32 

The development of continuous steel- 
making was kept alive by the operation of 
the IRSID plant at the Hagondange works 
of Wendel-Sidélor in France. The 25-ton- 
per-hour continuous steelmaking unit pro- 
duced over 20,000 tons of steel of various 
grades since the start of operation in 
1971.33 

In the United Kingdom, BSC continued 
to reorganize its research laboratories. In 
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addition to the corporate laboratories, re- 
sponsible to the director of research and 
development, there were to be research de- 
partments in each product division. These 
would be organized as follows: (1) The 
strip mills division would concentrate all 
of its research work at the Port Talbot 
laboratories; (2) the general steel division 
would construct a new laboratory near 
Middlesborough; (3) the special steels di- 
vision would reorganize work in the Swin- 
den laboratories at Rotherham, and in ad- 
dition, would serve as the physical 
metallurgy center for the corporation as a 
whole; (4) the tubes division would have 
its research organization centered at 
Corvey, and also maintain four branches. 
The corporate laboratories have been com- 
pletely reorganized. They evolved largely 
from the former BISRA organization and 
now consist of three separate laboratories: 
(1) the advanced process laboratory at 
Teesside concerned with new methods of 
iron and steelmaking; (2) the corporate 
development laboratory at Sheffield en- 
gaged in new ventures which do not fall 
within the interests of a particular divi- 
sion; and (3) the corporate engineering 
laboratory at Battersea, London, which is 
involved mainly in development and de- 
sign of improved steelworks plant and en- 
gineering systems. In addition, a number 
of centers have been created with special 
duties such as nondestructive testing. As 
part of BSC’s large-scale development 
work, a blast furnace operation using 
formed coke ran for 5 days with 100% re- 
placement of conventional coke without 
any noticeable change in operating charac- 
teristics. These results and former tests in- 
dicated that the formed coke, or briquet- 
ted material could be used on a 100% 
basis although the gross fuel requirement 
would be increased to some extent. Flue 
dust losses increased but created no prob- 
lems in the gas cleaning system. 

In Japan MITI announced plans to start 
a 6-year program for development of a nu- 
clear-powered steel mill system to begin in 
1973. Plans included development of a 
pilot system to produce reduced iron con- 
taining 95% or more Fe by utilizing the 
nuclear heat. The latter project would 
have a funding of $26 million. A new sys- 
tem to desulfurize pig iron was announced 
by Sumitomo Metal Industries. This system 


involved the use of a sloped rotary kiln in 
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which the desulfurizing reagents were 
added and rotated for 2 to 4 minutes with 
the molten iron. Reduction of pig to less 
than 0.005% sulfur content was claimed. 

The use of magnesium to desulfurize 
molten steel was entering the developmen- 
tal stage in the United States, and was ex- 
pected to be in general use as soon as 
injection problems were solved. 

Another method of desulfurizing molten 
pig iron came from West Germany with 
the announcement of August Thyssen- 
Hütte A.G. of an experimental operation 
performed at its Beeckerwerth steelplant. 
This operation involved calcium carbide 
injected by lance into the molten pig iron 
on a molten metal car as it is moved from 
the blast furnace to the steel furnace. 

In Sweden the Metallurgical Research 
Station in Luleà built a blast furnace sim- 
ulator which permits the study of the mol- 
ten metals in the range of 1,000? to 1,500? 
C., and allows the study of the different 
materials under controlled conditions. 

Pollution Control.—In 1972 the domestic 
steel industry placed in operation pollu- 
tion abatement equipment costing $202 
million. Since 1965 the industry has in- 
vested $1.3 billion and has budgeted for 
the future $336 million for control equip- 
ment installations. Industry experts esti- 
mated that the cost per year to maintain 
the equipment would be approximately 
12% of the original construction cost. Ap- 
proximately 60% of the cost for control 
installations has been for air purification 
and the remainder for water quality con- 
trol. Although all steel producers were 
moving to meet the standards set by the 
quality control act of 1970, the ability of 
the industry to provide the capital, meet 
operating costs of pollution control equip- 
ment, and continue to install necessary 
procesing equipment without substantial 
price increases on products was 
questioned.34 The resolution of the envi- 
ronmental problems facing the industry 
will be of primary concern to all steelmak- 
ers in the next few years, along with the 
problem of steel imports. 

The iron and steel foundries were no 
less concerned over increased costs owing 
to environmental control requirements 
than the steelmakers. Many of the smaller 


EPA, Steel Tiff Over 
Cleanup Costs May Be First of Many. Nov. 6, 
1972, pp. 18-20, 58. 
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foundries have been forced to cease opera- 
tions because low-profit margins did not 
allow installation of necessary pollution 
control equipment. Where possible, cost in- 
creases will be passed on to consumers and 
the foundry will install the needed equip- 
ment. However, it was indicated that a 
substantial amount of smaller foundry pro- 
duction will be assumed by the larger 
foundries and a part imported as castings 
before the environmental standards compli- 
ance is resolved. The effect of environmen- 
tal control on cost of domestic castings has 
been given at from more to $14 per ton 
for the smaller foundries to under $2 per 
ton for the larger ones. 

Iron foundry population was projected 
to continue to decline to about 1,000 in 
1980, although production trends are for a 
continuing growth rate projected at 2% 
per year.35 Domestic iron and steel found- 
ries in 1972 numbered approximately 
1,900. 

One method that has been gaining the 
favor for the reduction of air pollution in 
plants producing ductile iron has been the 
use of new nodulizers, such as Remag, a 
magnesium-containing additive developed 
by the U.S. Pipe and Foundry Co. This 
type of product is reported to sharply re- 
duce fume and visible flare during the ad- 
dition operations. 

A paper on air pollution control in the 
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British iron and steel industry presented at 
the last International Pollution Control 
and Noise Abatement Conference held in 
Sweden, was reproduced for discussion. 36 
Systems used for the various steelmaking 
processes were covered. 

A new vacuum, two-stage steelmaking 
process developed in Sweden by SKF Stal 
was publicized as having a very low level 
of environmental pollution, as well as a 
higher utilization of electric power and 
equipment than conventional electric-arc 
methods.37 

In Japan the outlay for pollution con- 
trol planned by the six major steelmakers 
amounted to approximately $280 million 
for Japanese fiscal year 1973, compared 
with $265 million in Japanese fiscal year 
1972. The investments by the six firms was 
about 15% of total investments for the 
plants. MITI was studying various meas- 
ures to control air pollution and set the 
time table for sulfur dioxide emission 
standards compliance ahead by 1 year. A 
0.015 parts per million standard also was 
adopted for SO. 


35 Gutow, B. S. Impact of Foundry Pollution. 
Environmental Science and Technology, v. 6, No. 
9, September 1972, pp. 790, 792, 798. 

3 Speight, G. E. Air Pollution Control in the 
British Iron & Steel Industry. Steel 'Times, v. 
200, No. 5, May 1972, pp. 395-402, 407 I 

37 Carden, P. New Steelmaking Process Gives 
Low Environmental Pollution. Steel Times, v. 
200, No. 3, March 1972, p. 297. 


Table 2.—Pig iron produced and shipped in the United States, in 1972, by State 


(Thousand short tons and thousand dollars) 


Pennsylvania- .---------------------------------- 


California, Colorado, Utah... ..................... 
Kentucky, Maryland, Texas, West Virginia 
, Minnesota__._._..-_-.----------------- 


Michi 


Nell 88 


Shipped from furnaces 


Production Average 
Quantity Value value 
4,086 4,083 277 , 745 68.08 
7,19 7,198 542,888 15.42 
15,829 15,335 1,180,112 16.94 
16,364 16,471 1,800,278 18.95 
20,356 20,374 1,629,330 79.97 
4,788 4,770 885,855 80.89 
9,938 9,908 184,798 79.21 
6,929 6,981 497,891 71.88 
8,933 8,978 291,966 78.40 
88,864 89,048 6,890,858 77.38 
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Table 3.—Foreign iron ore and manga- 
niferous iron ore consumed in manufactur- 
ing pig iron in the United States, by source 

of ore 
(Thousand short tons) 


Source 19711 1972 2 
Australian 729 867 
TCT! ⁵ͤ ⁵» h ee ele oes 62 297 
Canada. ges eee e cee 1,677 1,815 
Il... a be ea Be ek 870 824 
Venezuela_____ - LLL... -- 4,976 4,058 
Other countries. 198 698 

Total: s l. u 8 7,412 8,059 


1 Excludes 18,466 tons used in making agglom- 
erates. 
2 Excludes 6,054 tons used in making agglomerates. 


Table 4.—Pig iron shipped from blast furnaces in the United States, by grade 1 


Grade 


Low-phosphorus. ......... 
Malle able 


Total 


r Revised. 


(Thousand short tons and thousand dollars) 


1 Includes pig iron transferred directly to steel furnaces at same site. 


Table 5.—Number of blast furnaces (including ferroalloy blast furnaces) 


in the United States, by State 


Jan. 1, 1972 


State 
In 
blast 
AD; lees 8 
California- ß A 
Colorado. 2. nt EEN 4 
III! See Se tan ioc Seto 13 
III 18 
Kentucky ⁰ A S Se 2 
Mil. 4 
Mehl l. O ws sere ve maid 8 
Minns odd Ee ée 1 
New York... ol ts ee edt 6 
SE 22 
Pennsylvania 26 
ORGS EEN 1 
Utah tee te ee m ee Beare! 2 
West Virginia 4 
VK d EE 123 
Ferroalloy blast furnaces_____. ---.---------- 8 
Grand totallèl ..- 126 


Source: American Iron and Steel Institute. 


Out of 
blast 


toto 
pms bt CO a CO EO aoi 


© 
e 


© 
° 


Total In 
blast 

16 9 

4 4 

4 4 

19 10 

25 21 

2 2 

10 7 

9 8 

2 "E 

15 8 

48 29 

55 82 

2 1 

8 2 

4 4 

218 141 

2 

216 148 


1971 1972 
Value Value 
Quantity —————————————— Quantity 

Total Average Total Average 

per ton per ton 
TOUS r 1,473 r 98,472 r 66.85 1,417 97,884 69.08 
iacere r 76,2383 75,354,202 70.23 83,809 6,505,353 77.62 
BEE 1,295 91,916 70.98 1,269 94,835 74.73 
FO 153 10,900 71.24 105 7,966 75.87 
5 1,935 139,502 72.09 1,998 149,348 74.75 
3 243 17.049 70.16 450 35,472 78.88 
EST 81,832 5,712,041 70.28 89,048 6,890,858 77.38 


Jan. 1, 1973 


Out of 
blast 


' ' 
ANI 


tŠ = 
P Fi Gë, O DO P= Ei 


ei 
1 m 


-1 
ke 


Total 


17 
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Table 7.—Steel production in the United States, by type of furnace 1 
(Thousand short tons) 


Year Open hearth ? Basic Electric Total 
oxygen process 
LEE 3 65,836 48,812 16,814 131 , 462 
LL 60,894 60,236 20,132 141,262 
CJ) ws deli imd e aes 48,022 63,330 20,162 131,514 
TIO TI ec AN eu ĩ 8 35, 559 63,943 20,941 120, 448 
Ee bu salmu 84,986 14,584 23,721 138,241 


1 Excludes castings produced by foundries not covered by AISI. 
2 Basic and acid open hearth production data reported separately in previous years. 
3 Includes Bessemer type furnaces. 


Source: American Iron and Steel Institute. 


Table 8.—Metalliferous materials consumed in steel furnaces 1 in the United States 
(Thousand short tons) 


Iron ore Agglomerates Pig Ferro- Iron and 

Year — . .:. d . iron alloys ? steel 

Domestic Foreign Domestic Foreign scrap 
1968 ᷣͤ ( ee 958 2,514 684 337 79,948 1,676 671,281 
1969... é 710 2,121 487 512 84,187 1,775 14,348 
1970... 502 1,889 465 476 81,797 1,641 66,451 
111!!! E 808 1,166 294 820 1 76,422 1,447 63 ,808 
1012. x 8 286 850 401 192 82 ,979 1,655 78,469 


r Revised. 
1 Basic oxygen converter, open-hearth furnace, and electric furnace. Bessemer included in 1968 only. 
* Includes ferromanganese, spiegeleisen, silicomanganese, manganese metal, ferrosilicon, ferrochromium 


alloys, and ferromolybdenum. 


Table 9.—Consumption of pig iron 1 in the United States, by type of furnace 


1970 1971 1972 
Type of furnace — — — ——————— 
or equipment Thousand % Thousand % Thousand % 

short tons of total short tons of total short tons of total 

Basic oxygen converter 51,780 59.8 52,028 66.2 60,283 69.9 
Open heart nnz 32,204 87.2 23,574 30. 0 22,875 25.9 
Electric 458 .5 825 1.0 961 1.1 
eh TEE 2,076 2.4 1,865 2.4 2,264 2.6 
J 8 94 RI 60 1 189 .2 
Other furnaces 222 10 GE 204 8 254 .8 
NN BEE 86,567 100.0 78,551 100.0 86,226 100.0 


1 Excludes molten pig iron used for ingot molds and direct castings. 
2 Includes vacuum melting furnaces and miscellaneous melting processes. 
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Table 10.—Consumption of pig iron 1 
in the United States, by State 
(Thousand short tons) 


State 1972 
Ar ³⅛ 3,628 
Connecticut. ee 14 

lr ³ðV5W SSS mapu LE 
Illinois. ee 7,109 
G ð⅛ VAͥ ( A wae 15,118 
1I%%%%%ͤéEò eee SE 
Cf ea eee ee wee 
Kentucky__...........-_..-------------- 1,729 
Louisiana _______.-____-_--_--.-_-_._----_- 
Mains 8 (2) 
Massachusetts 
ichigan_______ cocos Rx RE . ee 7,527 
III! ð K ios Bascal 
Montana- ------2222a222aaaaanMMMMMMMM (2) 
Nebraska (2 
Nevada. __ eg ee dE (2) 
New Jersey -_------------------------- 
New YOIK. ...... l... l. e et 8,660 
North Carolina- 22 22. --.-- 6 
. ³Ü¹¹¹ ͤ ͤ y ZO w ACE See Le ce 16,108 
Oklabhoma 8 
Oregon EE 2 
Pennsylvania 20, 873 
Rhode Island 4 
enness ee 
PS CI NERONE ys ( ASAS Ea sss 1,146 
ö es EE 
Washington 2 
Seon!!! l... kee 119 
Undistributed ?____._.___._____-__------- 11,865 
VK EE 89,140 


1 Includes molten pig iron used for ingot molds and 
direct castings. 

2 Less than 14 unit. 

3 Includes California, Colorado, Florida, Maryland, 
Minnesota, New Hampshire, South Carolina, Utah, 
Virginia, and West Virginia. 
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Table 14.—Pig iron:1 World production by country 


(Thousand short tons) 
Country 1970 1971 1972 v 
North America: 
aus...... ⁵⅛ Z uuu aa us ee 9,086 8,616 e 9,600 
Morico EE 2,492 2,598 2,945 
United States luys. us ðoWA. ö:k h DL x n DD dete 91,293 81,382 88, 864 
South America: 
Argentina ² ˙ ² ͤ ꝙ⁵ ⁵ . ˙ d ⁰ͤʒ d eR EVE EE r 893 946 942 
LEE r 4,647 5,165 5,842 
Chile: i cosa ee eae see x Sua bua 530 505 6 
Colombig EE r 253 268 816 
Peru 422. Be ³⁰ AA. y 8 94 158 188 
Ill ³⁰˙ // / ͥ ⁰ͥ ⁰⁰⁰yy d SQ 562 568 592 
Europe 
BUSS: dd te eee eed SM D MEE 8,267 8,141 8,137 
Belgium. ĩ² !U! ¿u T IST. 88 11,951 11,467 12,982 
OT TEEN 1,325 1,472 1,672 
Czechoslovakia eenegen 8,320 8,775 9,182 
Fl! ß 8 227 217 
Pinang seco susu ...... r 1,283 1,134 1,805 
France... s... 2s dc ee Glee uz suu Ld oo sa 20,652 19,781 20,449 
einn, ꝶ kf ³ ĩ A ce EE d due 2,198 2,235 2,970 
Germany, West 7 8___._._-_-.----------------------------------- r 36,592 82,685 85,276 
ecc. D" c 331 321 375 
III; S uuu eaa y cdm 8 2,008 2,172 e 2,271 
Italy -bscee ssns msn eee ũ b a eaae I Sa 9,184 9,410 10,378 
EU EEN 5,302 5,057 5,149 
Netherlands. 2.2. l l eeh 8 8,962 4,144 728 
N» ³o˙.i ³Ü¹w0¹ See r 701 682 714 
P ⁵³o»¹ . ⁰ ydms x O ays a 7,546 7,764 e 8,027 
Fart Ee 340 892 896 
Romania ©: 2222256222402 ooo See ose cews ete eee tet e cuces 4,641 4,830 e 5, 300 
J ³˙ —Mͥ iO BMB. ⁰ y y 88 4,591 5,321 6,528 
EE 8,079 8,040 2,792 
Switzerland: EE 81 85 80 
SO EE 93 , 486 97,276 » 101, 000 
United KRngdũdsssssss. l... l... diese 19 ,297 16,823 16,715 
Kaf EE 1,405 1,669 2,006 
Africa: 
Algeria S. ot d dd yd 8 77 77 77 
Egypt, Arab Republic off!j)j)njl „ 500 re 550 e 550 
hh ³ðſ/ͥſͥͥ ³ĩðAſ ³ĩé- ese A 9 ell e 11 
Rhodesia, Souther-”ꝰꝛmnniꝛ „„ r 300 r 300 300 
South Africa, Republic of...........-.......--------------------- r 4,331 4,420 4,860 
kr TEE E 148 108 e110 
China, People’s Republic of ein... 24,300 80,000 81,000 
POS Stee See eebe 7,754 1,982 7,700 
õ· ote Seabees as ou S eebe ke — s e 600 
IIC ĩ ⁰ 40 40 
)õöÜĩÜ˙6.ö ͥ&ᷣ !“!³ò³ũ.ĩ ˙mZm mts 8 r 75,011 80, 187 79,427 
Korea, North 0100 ,,... STI I SOR PRIN Me dea 2,600 2,800 2,900 
Korea, Republic of... 222222 c 2 LLL LLL LLL LL LL LLL Ll l.- 
111 esas dada ii Lx LE r 65 r 75 85 
7 TJIUiUll EN 61 84 89 
NH H DEE 12 15 
Turky- 2 u 5 2025: 2 ee eee umanpa y 8 1,139 972 1,245 
Oceania: 
Australia el ota eS ³ tee 6,777 6,755 1,156 
New Zealand (all sponge iron) 25 r 110 110 
Gta ME r 474,767 473,914 499,100 


e Estimate. p Preliminary. r Revised. 

1 Table excludes all ferroalloy production except where otherwise noted. 

s In addition to the countries listed, North Vietnam and Zaire presumably have facilities to produce pig iron, 
but available information is inadequate to make reliable estimates of output levels. 

3 Includes sponge iron output as follows in thousand short tons: Mexico: 1970—679; 1971—743; 1972—865; 
Sweden: 1970—204; 1971—192; 1972—196. 

4 Includes ferroalloys, if any are produced. 

* Includes blast furnace ferroalloys. 

* May include ferroalloys. 

7 Includes blast furnace ferroalloys except ferromanganese and speigeleisen. 

$ Revised to exclude blast furnace ferrosilicon. 

9 Includes blast furnace ferroalloys, if any are produced. 

19 Includes ferroalloy production. 
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Table 15.—Raw steel: 1 World production by country 
(Thousand short tons) 
Country: 1970 1971 1972 v 
North America: 
:: ⅛˙¹XàXQVæAümiAm.mm ³ð « v m 88 12,346 12,170 13,100 
ö EE 1 e 154 e 154 
MéXICO EE 4,278 4,212 4,864 
United States aber 131,514 120,448 188 ,241 
South America 
gentina EE 2,010 2,109 2,821 
EECH r 5,942 6,626 7,185 
Chll8- eset wu] ͤ eee ⁰ LU 653 720 701 
, Ö (nh ⁰²⁵²²⁰⁰ ĩ r 841 358 396 
Gr! n XR ⁰ydw A U ues 104 198 212 
U ) A ENEE E TE A ES E EEE EE 18 16 14 
"i VONCZUGIA EE emcee ad r 1,023 1,018 1,242 
Europe: 
C11! ³ ⁰rà C 4,496 4,366 4,486 
Belziüm- EE 18,897 18,717 16,019 
Bulgaria... ee Sie ee eee ub acl ue E dee ,984 2,147 2,870 
echo!!! EE l... l... 12,655 13,304 18,988 
Denmark 8... ocn ee D J mat oe See ea eh reese 521 519 549 
Finisñd EE 1,289 1,130 1,605 
p u EE 26, 205 25,197 26,515 
Germany; East... — 22-25-2009 wu eer Shot 5,570 , 897 250 
Germany, ⅛]ꝗ, ]ꝝ ee he oe cece ²—˙md K 8 49,649 44,439 48,177 
POOR. none rc Acre ees ee ee ee e LE 480 525 551 
Ir ee ane vy ⁰⁰yd y SSS 3,428 3,428 8,571 
lr scd E E wees Gomes 88 88 85 
Italy EE 19,045 19,237 21,842 
Zemp ggg 2212 eet ee ee eset 6,021 777 6,016 
Nerf; ⅛ GwG yd 1... eee 5, 558 5,603 6,157 
PPöÜÜê¹k ³ ; cuu u et Sa sss y ME Settee UE r 958 973 1,010 
Le WEE 18,002 14,041 14,855 
Portugal. 22 oisi ichocolucuvsecnauca d LE LAE 424 462 452 
E TEE r 7,188 7,499 8,158 
PSU eee eeu a eee Ee E 8,189 8,558 10,505 
Sweden EE r 6,059 5,810 5,785 
1 . JJ prp 57 58 598 
JJ ĩð2ͤ//ſ/ĩ ͤ ͥ ͤ ͥ⁰Zqdgd x ula ee r 127,742 132,979 138, 891 
United Kingdom. nn 1,2 , 648 ,912 
WYupolleavia. , c eee dese Ed eL Ure oe 2,456 2,705 2,853 
Africa: 
AT TER 89 e 40 e 40 
Egypt, Arab Republic of____ kk — 250 e 250 e 250 
(d EE 1 el el 
Rhodesia, Southern 165 r 176 176 
South Africa, Republic of r 5,244 5,424 5,886 
AUN EE 109 95 e 100 
BT TEE 22 18 e 18 
Bangladesh €... l ul u ul uu ³ðͤ ane ue es T 110 110 NA 
Burma d PCM RETINENT a 19 18 18 
China, People's Republic of „„ 20,000 23,000 25,000 
/ ĩðâ / uico /// ĩ ͤ A 6,722 6,559 6,795 
11770 rem Roses susu EAE LL 8 1 130 130 
III ͥ ER 102, 869 97,617 106, 814 
Korea, North EE EE 2,400 2,600 2,800 
Korea, Republic of eee enum ex xoa RE o DADA eel E 530 520 645 
Lebanon:es: 212 cee oh REA ĩx 8 20 20 20 
III ͥ ͥ W ͤWG-A.8“m. Ee : 65 75 85 
Philippines iöiiiiööVblbhGöͤö;Xũ l... l... ee ee or 95 95 95 
Sinn yt, 136 210 
Taiwan os ee =, ieee ͥ 0; 55m PPM E a a 824 432 504 
FF ³o¹ / dd r 132 201 
))) NEED EM PERIERE OPERAI ass 1,446 1,237 1,590 
Oceania: 
, ß d SE us 7,520 7,426 7,433 
New Zealand e eee 75 11 110 
I ³wͥ AA.. ³ðA aS se r 655,234 639, 865 691,551 
e Estimate. p Preliminary. t Revised. NA Not available. 


1 Steel formed in first solid state after melting suitable for further processing or sale. 


2 Pakistan was reported as a steel producing country in previous editions of this chapter, but all known crude 


steel production was in the former 


t Wing of this country, which has now become the independent nation 


of Bangladesh; accordingly, all output formerly credited to Pakistan is now credited to Bangladesh. In addition 
to the countries listed, North Vietnam produces raw steel, but information is inadequate to make reliable 


estimates of output levels. 


s Data from American Iron and Steel Institute (AISI). Excludes steel produced by foundries not re 


reporting 
output to AISI but reported to Bureau of Census as follows (in thousand tons): 1970—1,728; 1971—1,583; 


1972—1,610. 
4 Ingots only. 
s Apparently excludes shipyards’ production of steel castings. 


Iron and Steel Scrap 


By Harold J. Polta : 


Although domestic consumption of iron 
and steel scrap in the first half of the year 
was below that in 1971, the continued 
high consumption rate thereafter brought 
total consumption in 1972 within 1 mil- 
lion tons of the record high established in 
1969. Exports followed a similar pattern, 
with monthly exports generally below 
those in 1971 early in the year, but with 
increases the latter half sufficient to make 
1972 exports more than a million tons 
above those in 1971. The increased de- 
mand for scrap reflected the increase in 
steel production as the steel industry re- 
covered from the effects of inventory 
building (in anticipation of a strike in the 
steel industry in 1971) and improved 
worldwide business conditions. With in- 
creased demand, scrap prices reversed their 
downward trend of the past several years 
and moved generally upward. 

Interest in iron and steel scrap contin- 
ued high. Spurred by environmental orga- 
nizations, an increasing number of States 
passed legislation designed to increase recy- 
cling of junked vehicles, and a bill to en- 
courage use of scrap was introduced in the 
U.S. Congress. Steel companies, can manu- 
facturers, and scrap processors cooperated 


with other interested groups to operate re- 
cycling centers for the collection and dis- 
posal of tin cans. Auto manufacturers were 
helping communities collect and dispose of 
junked vehicles. A growing number of 
communities were reclaiming scrap from 
municipal refuse, and more were planning 
construction of facilities for this purpose. 
Technical foundations, consulting groups, 
and universities had numerous studies un- 
derway on all phases of the iron and steel 
scrap problems. And because it considered 
an international scrap shortage a real pos- 
sibility within only a year or two, the In- 
ternational Institute of Iron and Steel es- 
tablished a group of experts from around 
the world to assess the relationship of sup- 
ply and demand of scrap on the interna- 
tional market during the 1973-1980 period. 

The Bureau of Mines agreed with the 
stand of the Institute of Scrap Iron and 
Steel that increased recycling of scrap 
would come only with increased demand. 
However, it considered technology the only 
ultimate answer and therefore continued 
researching ways to improve scrap quality 
and increase uses for low-quality scrap. 


1 Physical scientist, Division of Ferrous Metals— 
Mineral Supply. 


Table 1.—Salient iron and steel scrap, and pig iron statistics in the United States 
(Thousand short tons and thousand dollars) 


Stocks Dec. 31: 


Scrap at consumer plants 
Pig iron at consumer and supplier plants 


Totgl c. ß aC EE 


Consumption: 
Exports 


Imports for consumption: 


D (includes tinplate and terneplate scrap).... 


1971 1972 
LEN 8,494 8,169 
um 1,779 1,660 
Sam atya spa aaa ( 10,273 9,829 
douanes I LE RE r 82,567 93,371 
Ce 81,215 89,140 
222 ¼b— —Á— 6,082 7,177 
J ¼ B- 8 206, 420 233, 395 
dba fails d q ap p DZ LEE 283 912 
——— À—— P 11,259 14,741 
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Legislation and Government Programs.— 
H.R. 15770, “A Bill to amend the Inter- 
nal Revenue Code of 1954 to provide rea- 
sonable and necessary income tax incen- 
tives to encourage the utilization of 
recycled solid waste materials and to offset 
existing income tax advantages which pro- 
mote depletion of virgin natural re- 
sources,” was introduced in the House of 
Representatives on June 29. However, 
while there was general unanimity on the 
objectives of the bill, there was considera- 
ble controversy about the specifics on how 
to best achieve these objectives even by the 
major associations of secondary metal pro- 
cessors. By yearend no bill with these or 
similar objectives had been enacted into 
law, but there were indications that simi- 
lar legislation would receive consideration 
in 1973. 


In January the Department of Com- 
merce announced that exporters were no 
longer required to submit semimonthly re- 
ports on exports of iron and steel scrap 
and nickel-bearing scrap. The Department 
had started requiring weekly reporting in 
November 1970, and had amended this to 
semimonthly reporting in August 1971. 
However, near the end of the year con- 
sumers again requested export controls 
from the Department of Commerce be- 
cause they feared the combination of in- 
creased steel production and bumper ex- 
ports of scrap would cause a critical 
shortage of scrap. Representatives of the 
scrap processing industry disputed this and 
insisted that there was no scrap shortage. 
By yearend no action had been taken, but 
Commerce experts continued to dee the 
situation. 


Late in the year the Supreme Court 
agreed to review the responsibility of a 
Federal regulatory agency to make environ- 
mental impact assessments before ap- 
proving transportation rate increases. This 
followed a controversy involving the 
railroads, scrap shippers, environmental 
groups, and the Interstate Commerce Com- 
mission (ICC). On October 4 the ICC en- 
tered a final order authorizing permanent 
rate increases, including increases on re- 
cyclable materials, which generally aver- 
aged 3%. But on November 8 the rate in- 
creases on recyclable materials was 
suspended until June 10, 1973, and further 
proceedings were opened on the environ- 
mental effects. 
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By October the Minnesota Pollution 
Control Agency (PCA) had ratified 23 
contracts for the collection of an estimated 
20,000 auto hulks in accordance with 
Minnesota’s Abandoned Automobile Law, 
which was passed last year. The legislation 
provides for a $1 recycling fee on each 
transfer of title of a motor vehicle. Reve- 
nues collected are passed on to counties 
and municipalities for use in collecting 
abandoned and junked automobiles. Based 
on scrap processor prices, truckers then bid 
to the State for hauling the community- 
gathered hulks to the processor. Because 
the approach appeared to have the ap- 
proval of all segments concerned with the 
junk auto problem, operation of the legis- 
lation was being watched with considerable 
interest. 

In mid-July, Connecticut officials selected 
General Electric Corp. to develop and 
manage a Statewide system to dispose of 
solid wastes with maximum recovery of 
material and energy.: The recovery of 
630,000 tons of ferrous and nonferrous 
metals could result from the plan. The 
State and the Federal Environmental Pro- 
tection Agency provided $450,000 in con- 
tract funds for the year-long study; a proj- 
ect team from General Electric Corp. and 
the Southern Connecticut Gas Co. were to 
contribute an additional $665,000 in work- 
time. 


The magnetic separation system sched- 
uled for processing solid waste by Great 
Falls, Mont., starting in mid-1973 will 
make it the 33d community operating, or 
planning to operate, a magnetic reclama- 
tion system.3 Communities included in the 
list were Amarillo, Tex., Atlanta, Ga., Chi- 
cago, III., Franklin, Ohio, Houston, Tex., 
Los Gatos, Calif., Madison, Wis., Martinez, 
Calif., Melrose Park, Ill, New Castle 
County, Del, Pompano Beach, Fla., St. 
Louis, Mo., St. Petersburg, Fla., Stickney, 
III., and Tampa, Fla. š 


In Wilmington, Del., a new $2 million 
reclamation facility, believed to be the 
largest in the world, was dedicated in 
midyear. The plant, consisting princi- 


2 American Metal Market. Connecticut Projects 
Metals Recovery of 630,000 Tons Per Annum. 
V. 79, No. 149, Aug. 16, 1972, p. 14. 

s American Metal Market. Great Falls, 5 25 
To Install Magnetic Waste 5 Unit. V. 79, 
No. 226, Dec. 11, 1972, p. 47. 

* American Metal Market. 8 May De- 
cide Success of R cling Plant. V. 79, No. 158, 
Aug. 30, 1972, p. 


IRON AND STEEL SCRAP 


pally of a trash shredder and magnetic 
separator, is hoped to obtain considerable 
revenue from the sale of reclaimed cans. 
However, there were doubts about whether 
the cans could be detinned and then used 
by the iron and steel industry economi- 
cally. 

The Tennessee Valley Authority (TVA) 
assisted valley counties in the collection of 
about 12,000 junked automobiles. TVA 
equipped seven trucks for loan to counties 
for junked autos. Cost of collecting was es- 
timated to be between $6 and $8 per car. 
Plans were to expand the cooperative pro- 
gram. 

In Virginia, 25 soldiers from Ft. Lee 
worked 6 weeks to collect about 500 of the 
estimated 2,000 junked vehicles in the Pe- 
tersburg area. This followed a similar 
project in Goochland County. In both in- 
stances, police cooperated by providing es- 
cort and getting releases signed so that the 
vehicles could be moved. 

Milwaukee was considering installation 
of a shredder system similar to the one in 
operation at Madison which recovers fer- 
rous metals magnetically from shredded 
trash. 

In South Dakota, Operation Pride was 
initiated by the Chicago and Northwestern 
Railway Co. to rid a 10-county area of its 
derelict cars through volunteer efforts.5 
Civic organizations located and made ar- 
rangements for pickup of the junked vehi- 
cles by trucks loaned by cooperating public 
and private organizations for delivery to 
collection scrap yards. 

In California, the Los Angeles By-Prod- 
uct Co. was extracting cans magnetically 
from trash, cleaning and shredding the 
cans, and selling the shredded metal to the 
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copper industry for use in recovering cop- 
per. The firm was processing garbage from 
Oakland, Piedmont, Emeryville, Albany, 
San Leandro, Sacramento, Walnut Creek, 
Concord, Lafayette, and several other Con- 
tra Costa County communities. Plans were 
to expand the program to other cities.6 

The city of Palo Alto, Calif., was consid- 
ering a shredding process for total recy- 
cling of garbage. The recycling center was 
operated at a loss of $32,000 in 1972, 
handling only a very small proportion of 
the city's total refuse, which included 
75,000 vehicles. 

In September the Environmental Protec- 
tion Agency awarded resource recovery 
demonstration grants worth $20.3 million 
to four governmental units: Baltimore, 
Md., $6 million; San Diego County, Calif., 
$3 million; State of Delaware, $9 million; 
and Lowell, Mass., $2.4 million. 

Processing material collected by ecology 
groups, municipalities, and can manufac- 
turers, the Proler Steel Corp., Houston, 
Tex. sold about 200,000 tons of can scrap 
to the copper industry according to a 
spokesman for the company. The firm 
processed the scrap for this market in its 
plants in El Paso, Tex., Copperton, Utah, 
and Chicago, Ill The increase in the use 
of cans for precipitating copper in recent 
years, estimated at 600,000 tons in 1972, 
has encouraged environmentalists to view 
the copper industry as a major market for 
reclaimed cans. However, the two largest 
precipitated copper processors, Kennecott 
Copper Corp. and The Anaconda Company, 
see only a gradual expansion of the process 
over the next few years, according to 
spokesmen for the companies. 


AVAILABLE SUPPLY 


The new supply of iron and steel scrap 
available for consumption at consumer's 
plants in 1972 was 92.9 million short tons. 
It consisted of 51.2 million tons of home 


scrap, and 40.3 million tons of purchased 
scrap (net receipts). Compared with 1971 
figures, home scrap production was up 4.1% 
and net receipts were up 18.6%. 


CONSUMPTION 


Consumers reported consumption of 93.4 
million tons of iron and steel scrap in 
1972. This was a 13% increase over con- 
sumption of the year before, and only 
1.5% below the record high established in 
1969. Consumption consisted of 51.2 mil- 


5 Readers 2 Get Those Junked Cars Off 
the Landscape. V. 101, No. 605, September 1972, 
pp. 88-92. 

$ American Metal Market. Profitable Can Salvage 
Program Operated by Los Angeles Firm. V. 79, 
No. 2 22, Feb. 2, 1972, p. 10. 

7 American Metal Market. Use o Steel Scrap to 
Produce Copper from Copper Ore Jumps. V 
79, No. 237 Dec. 27, 1972, pp. 14-15. 
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lion tons of home scrap (assuming re- 
ported scrap production equals consump- 
tion of home scrap), and 42.2 million tons 
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of purchased scrap (assuming consumption 
of purchased scrap equals total scrap 
consumption minus scrap production) . 


STOCKS 


The stockpile of 8.2 million tons of iron 
and steel scrap reported on hand at con- 
sumers’ plants on December 31, 1972, was 
4% below that reported on hand the pre- 
vious yearend. During the first half of the 
year the end-of-month stocks remained be- 


tween 8.2 and 8.4 million tons; then they 
rose rapidly to a high of nearly 8.8 million 
tons in August. Thereafter they declined, 
so that by yearend they were 325,000 tons 
below those reported at the end of 1971. 


PRICES 


Prices of iron and steel scrap rose 
sharply at the beginning of 1972, then lev- 
eled off, but started to rise again in late 
July. Thereafter prices continued to rise so 
that by yearend the Iron Age No. 1 heavy 
melting price of $46.17 equaled the 
monthly average peak. established in Feb- 
ruary 1970. The December average No. 1 


heavy melting price of $43.16 was 44% 
above the December average in 1971. It 
was the highest monthly average price 
since 1960 with the exception of February 
and March 1970 when the monthly average 
for No. 1 heavy melting was $46.17 and 
$43.83, respectively. 


FOREIGN TRADE 


Exports of iron and steel scrap were 
below those in 1971 the first half of the 
year, but the continued high export rate 
thereafter made total exports for the year 
well above those of the year before. The 
1972 total, 7.2 million short tons (exclud- 
ing rerolling material, and ships, boats, 
and other vessels for scrapping), was 18% 
above that exported in 1971, but 29% 
below the record high exports of 1970. 


Japan again was the largest importer of 
U.S. scrap, taking 32% of total exports. 
Next largest importer of U.S. scrap was 
Canada, which took 13%. Spain and Italy 
each received 10% of U.S. scrap exports. 
No. 1 heavy melting continued as the 
largest export grade, accounting for 32% 
of the total. Next largest export grades 
were shredded and No. 2 bundles, which 
accounted for 20% and 12%, respectively. 


WORLD REVIEW 


Exports of iron and steel scrap from the 
United Kingdom approached 772,000 short 
tons in the first half of 1972. This was 
made possible because of relaxation of re- 
strictions on most grades of scrap in 1971 
and because of decreased domestic demand 
resulting from the recession in the steel in- 
dustry. With improvements in the British 
steel industry, domestic demand for scrap 
rose and export restrictions on the better 
grades of scrap were to be reimposed by 
the Department of Trade and Industry on 
September 11. However, the reimposition 
of controls was delayed until the end of 
October because of a prolonged dock 
strike. 

At the same time, discussions were being 


held between the British Scrap Federation, 
the British Steel Corp. (BSC), and the 
British Independent Steel Producers Asso- 
ciation concerning future arrangements 
with the scrap industry when the United 
Kingdom would become a member of the 
European Community (EC). Although the 
United Kingdom was scheduled to become 
part of the EC on January 1, 1973, it had 
secured agreement in its negotiations with 
the EC for a transitional period of up to 2 
years during which restrictions on the 
British industry could remain. Since the 
1930’s BSC and the scrap merchants had 
operated under an agreement which guar- 
anteed negotiated prices, provided for a 
scrap grading system, and gave preference 
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to scrap arising in the United Kingdom. 
After the transitional period the United 
Kingdom would have to abide by EC 
rules. These rules would make export con- 
trols on scrap by the United Kingdom no 
longer permissible. After successful negotia- 
tion for the 2-year transition period in re- 
sponse to requests from the British steel 
industry, the industry at the turn of the 
year surprisingly announced that the long 
standing scrap merchant-steel industry 
agreement would be terminated in July 
1973. 

In addition to the concerns about how 
entry into the EC would affect the United 
Kingdom steel and scrap industries, the 
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British shared the concern with other 
countries of possible scrap shortages in the 
years ahead. With one private sector mini 
steel mill already operating and several 
more being planned including, possibly, 
similar installations by BSC, the demand 
for scrap was expected to grow signifi- 
cantly. The virtual ban on overseas sales 
of scrap scheduled to begin February 1, 
1973, and the start of negotiations for im- 
ports from the Soviet Union were signs of 
the growing concern about the ability of 
the British scrap merchants to supply the 
needs of the British steel industry. 
According to an official in its Steel Divi- 
sion, the EC established an overall export 
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Figure 1.—Steel production (AISI); total iron and steel scrap consumption; 
pig iron consumption; home scrap production; and net scrap receipt. 
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ceiling of 178,000 tons for the first half of 
1973. The decision guaranteed an export 
quota of 55,000 tons to West Germany, 
80,000 tons to France, and 33,000 tons to 
the Netherlands. However, the decision 
could be reexamined at any time and had 
to be reexamined before March 31, 1973. 

In France, regrouping of the ferrous 
scrap processing industry through mergers 
and takeovers left the country with only 
four major scrap processors. The regroup- 
ment was reported to have given financing 
ability for branching out into such ven- 
tures as mini-steel mills, four of which 
were cited as being in the planning stage. 
Steady, but low demand for scrap through- 
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out the year had the price of No. 1 scrap 
as low as $20 a ton. However, demand in- 
creased sharply in November so that the 
price rose to $30 by the end of the year. 
French scrap processors are subject to EC 
Commission rules and apparently are 
somewhat frustrated by export controls to 
third countries. 

Luxembourg reported consumption of 
1.6 million tons of iron and steel scrap in 
1972. Most of this came from domestic 
sources. Imports, principally from its EC 
partners, supplied only 321,000 tons. Lux- 
embourg does not export any scrap, and 
there are no special price controls in effect. 


TECHNOLOGY 


Processors of scrap continued to upgrade 
scrap, particularly through the use of 
shredders. The 100 or so shredders built in 
the past 10 years have an annual shred- 
ding capacity of about 4 million tons. The 
use of auto flatteners has greatly increased 
the number of junked autos that can be 
hauled on a vehicle and has extended the 
economic haul distance for junked autos 
considerably. 

With most areas in the country, where 
huge generations of scrap exist, already 
having very large shredding plants capable 
of shredding 10,000 to 18,000 tons a 
month, the trend was towards the design 
and marketing of smaller less expensive 
shredding facilities. At the Third Mineral 
Waste Utilization Symposium in March,® a 
participant stated that the country could 
support an additional 100 shredding plants 
having a 3,000-to 4,000-ton-per-month ca- 
pacity. According to calculations presented, 
capital investment of about $750,000 was 
required for such an installation. The 
“Auto Reduction Mill" designed and in- 
stalled in St. Paul by Dravo Corp. was the 
first shredder type machine with hammers 
rotating about a vertical axis.10 Chief 
advantage of the 30-ton-per-hour capacity 
mill, according to the corporation, was 
its ability to produce a denser product 
than the conventional hammermill-type 
shredder. In Wisconsin the Appleton Ma- 
chine Co. was building a preshredder for 
the Ripsteel Corp.11 The machine was de- 
signed to tear automobiles into small 
pieces that could be either baled or fed 


continuously into a small high-speed ham- 
mermill. 


Early in the year National Steel Corp. 
demonstrated to an audience of public of- 
ficials, food and beverage packers, can 
manufacturers, and conservationists that it 
is technically feasible to use scrap steel 
cans in steelmaking by including 8 tons of 
cans to an electric furnace heat and 37.5 
tons of scrap to the charge of a blast fur- 
nace at the rate of 50 pounds per ton of 
hot metal produced.12 


Following an American Iron and Steel 
Institute contract with Swindell-Dressler 
Corp. for evaluating various techniques 
for separating ferrous materials (including 
cans) from municipal wastes deposited at 
transfer stations prior to their incineration 
or burial in land fills, National Steel Corp. 
joined Stroh Brewery Co. in commissioning 
Swindell-Dressler to make a follow-up 
study, namely, the reclamation and remelt- 
ing of incinerated scrap steel cans into 
new primary steel. 


8 American Metal Market. France Optimistic on 
New Year, But Not Ready to Go Overboard. V. 80, 
No. 9, Jan. 12, 1973, p. 11A. 

? U.S. Bureau of Mines and IIT Research Insti- 
tute, Proc. 3d Mineral Waste Utilization Symp. 
SUE 14-16, 1972, Chicago, Ill, 1972, pp. 224- 


* American Metal Market. Dravo Sells Ist ‘Auto 
Reduction Mill' to Alter; Operation Set for Early 
January. V. 79, No. 204, Nov. 8, 1972, p. 20. 

™ American Metal Market. Firms Join in Pro- 
ducing Car Shredder. V. 79, No. 18, Jan. 26, 1972, 
p. 14. 

32 American Metal Market. New Mill Capabil- 
ities Shown in Steel Can Recycling. V. 79, No. 12, 
Jan. 18, 1972, p. 17. 
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Full-scale tests at Bethlehem Steel Corp.’s 
Homer Research Laboratories demon- 
strated the technical feasibility of high- 
temperature scrap preheating according to 
an engineer of the corporation.18 Eco- 
nomic advantages in each case, however, 
would have to be weighed against local 
conditions ranging from characteristics of 
available scrap, cost, and availability of 
electric power, and the need for additional 
productivity. According to the company, 
favorable scrap characteristics and a satis- 
factory bucket height-to-diameter ratio 
would make it possible to preheat scrap to 
an average temperature of 1,350°F, and 
thus to realize a 20% increase in produc- 
tivity and a 20% lower power consump- 
tion. 


Avco Systems Div. Avco Corp., of Lowell, 
Mass., was building a prototype model of a 
ferromagnetic fluid system for separating 
mixed nonferrous metals.14 One of the 
major applications would be the processing 
of fragmentized auto scrap after the fer- 
rous materials had been removed by mag- 
netic separation. 


Whirlpool Corp. was conducting a pilot 
test program to study various ways of 
processing wornout appliances for usable 
steel in a separation and compaction 
process.15 The processed appliances were 
then shipped to Inland Steel Corp. for test 
melts to determine what steelmaking prob- 
lems would be encountered. 


General Motors Corp. reportedly was 
hoping to increase internal scrap consump- 
tion through several innovative processes.16 
With its "XtrueCast" process the corpora- 
tion was hoping to convert sheet metal 
offal, turnings, bar ends, and forging flash 
into bar stock. With another technique it 
was using waste material, and turning it 
into “Macro Mesh," a coarse metal powder 
suitable for making metal parts such as 
pole shoes for automobile starter motors. 
This process involves vapor degreasing to 
remove cutting oil, separation of trash, 
shredding, and screening. 


The Bureau of Mines continued to di- 
rect considerable attention to finding ways 
to improve scrap quality and/or ways to 
use lower quality scrap. At its metallurgy 
research center in College Park, Md., the 
Bureau was studying ways to improve and 
optimize its pilot plant for processing mu- 
nicipal incinerator residue. Much of the 
crude incinerator residue fed to the plant 
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was from municipalities that were under 
consideration for funding of demonstration 
plants of similar design by the Environ- 
mental Protection Agency. The iron and 
steel, copper, and other scrap concentrate 
fractions from the plant were made avail- 
able to Bureau and industry metallurgists 
for other research projects. At College 
Park these included producing and evalu- 
ating products made from melts of inciner- 
ated can scrap, and removing copper from 
molten ferrous scrap. Plans were to also 
study raw municipal refuse and a labora- 
tory scale plant was being assembled for 
this purpose. Objectives were to gather 
data on composition, particularly percent- 
ages of individual metals and alloys; sepa- 
rate scrap metals and other potentially val- 
uable components from the refuse; make 
cost analyses of the process; and provide 
concentrate samples for utilization  re- 
search. 

At the Bureau's Twin Cities Research 
Center in Minnesota, metallurgists were in- 
vestigating the effects of impurities in in- 
cinerator residue scrap on the properties of 
synthetic foundry pig and gray iron. Plans 
were to similarly investigate effects of im- 
purities on metal products made from 
shredded automobile scrap and machine- 
shop chips and turnings. Other research 
hoped to develop a process to remove cop- 
per from aggregates of copper, glass, iron, 
and organic resins or fibers using an elec- 
trochemical salt cell. Another project had 
as its objective the removal of nonferrous 
contaminants from iron oxide products 
through use of a pelletization-chloriniza- 
tion process. The hypothesis that removing 
seats from cars before shredding reduces 
copper content was also being investigated. 

Metallurgists at the Bureau's Albany, 
Oreg. Research Center were developing 
electric steelmaking practices for utilizing 
the ferrous fraction of urban waste in the 
production of carbon and low-alloy steels. 
They were investigating the nature of the 
scrap recovered from urban waste, how the 
material relates to scrap specifications used 


13 American Metal Market. Bethlehem Tests 
Support Scrap Preheating Process. V. 79, No. 236, 
Dec. 26, 1972, p. 17. e 

* American Metal Market. Avco Developing Sys- 
tem to Separate Nonferrous. V. 79, No. 186, Oct. 
11, 1972, pp. 12, 13. : 

is American Metal Market. Home Appliance 
Salvage is Studied by Whirlpool. V. 79, No. 172, 
Sept. 20, 1972, p. 23. 

16 Industry Week. GM turning saap into metal 
powder. V. 173, No. 2, Apr. 10, 1972, p. 24. 
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by steelmakers, and procedures that could 
lead to efficient use of processed scrap. 

At Salt Lake City, Utah, Bureau re- 
searchers were concluding studies on the 
processing of shredded municipal refuse 
through horizontal and vertical air classifi- 
cation, and were gathering data to make a 
cost analysis of the process. They were also 
continuing studies directed towards increas- 
ing recycling of obsolete automobiles, and 
other vehicles. These included studying the 
economics of incinerating auto hulks prior 
to shredding; testing the nonferrous metal 
concentrate to determine the most efficient 
and economic method to separate alumi- 
num, copper, and zinc die castings; and 
developing continuous cryogenic systems 
for reclaiming copper from insulated wires, 
crushing tires, and recovering iron and 
copper from small motors and generators. 

At Rolla, Mo., Bureau metallurgists were 
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investigating the effects of copper and tin, 
singly and in combination, and other im- 
purities on properties of ductile iron cast- 
ings. This research supplemented, and was 
coordinated with, past and ongoing Bureau 
sponsored research at the University of 
Wisconsin. Because copper and tin are so 
difficult to remove when alloyed with iron 
and steel, these studies were investigating 
and trying to determine precisely how cop- 
per and tin affect the properties of ferrous 
metals containing these elements. 

A complete list of Bureau of Mines 
scrap-related research efforts is contained 
in an information circular on the 
subject.17 


17 Kenahan, C. B., R. S. Kaplan, J. T. Dunham, 
and D. G. Linnehan. Bureau of Mines Research 
Programs on Recycling and Disposal of Mineral-, 
Metal-, and Energy-Based Wastes. BuMines IC 
8595, 1973, 54 pp. 


Table 2.—Consumers stocks, receipts, production, consumption, and shipments of iron 
and steel scrap in 1972, by grade 
(Thousand short tons) 


Grades of scrap 


MANUFACTURERS OF STEEL INGOTS AND CASTINGS 


Carbon steel: 
Low-phosphorous pue s and punchings. ....... 
Cut structural and olate 
No. 1 heavy melting steel 
No. 2 heavy melting steel 
No. 1 and electric furnace bundles 
No. 2 and all other bundles 
Turnings and borings. ...................... 
Slag scrap (Fe content) |... dd 
Shredded or fragmentized 
All other carbon steel sera. 
Stainless steel 
Alloy steel (exce cept stainless) 
Cast iron (includes borings) .....................- 
Other grades of scrap. ......................---. 


MANUFACTURERS OF STEEL CASTINGS 


Carbon steel: 
Low-phosphorous Pie and punchings........ 
Cut structural an 
No. 1 heavy melting BOC) oes ee oe ee 
No. 2 heavy melting steel. 
No. 1 and electric furnace bundles 
No. 2 and all other bundles 
Turnings and borings. ...................... 
Slag scrap (Fe content: 
Shredded or fragmentized. .................. 
All other carbon steel sera 

Stainless steel 

Alloy steel except stainless) 

Cast iron un es boring) 

Other grades of scrap. ..................-....... 


Receipts Produc- Consump- Ship- Stocks 

tion tion ments Dec. 81 
523 12 538 4 55 
526 SS 525 1 50 
9,018 20,303 27,751 1,913 2,599 
2,299 1,088 3,362 9 329 
6,126 730 6,746 87 860 
2,611 524 2,997 126 352 
1,570 831 1,753 157 178 
1,404 1,767 8,076 119 86 
1,508 8 1,507 1 72 
8,718 12,609 15,058 1,188 1,066 
418 575 930 50 99 
413 2,032 2,457 6 242 
2,391 4,125 5,234 1,311 1,055 
1,182 835 1,481 23 
33 , 702 44,431 73,415 5,160 7,066 
4,136 88,941 86,207 6,715 1,377 
528 156 687 4 59 
171 4 178 de 8 
Ve) 71 2 1 20 
101 e" 107 ES 8 
15 M 15 Sie KS 
66 8 70 4 6 
1 4 6 ER " 
51 x = 3 
518 282 797 5 67 
15 14 26 2 8 
68 70 127 14 20 
171 118 295 8 88 
44 56 99 4 6 
1,877 783 2,664 87 243 
59 Ge 60 1 6 
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Table 2.—Consumers stocks, receipts, production, consumption, and shipments of iron 
and steel scrap in 1972, by grade—Continued 
(Thousand short tons) 


Produc- Consump- Ship- Stocks 
tion 


Grades of scrap Receipts tion ments Dec. 81 
IRON FOUNDRIES AND MISCELLANEOUS USERS 
Carbon steel: . 
Low-phosphorous "pate and punchings. ....... 1,009 53 1,046 10 54 
Cut structural and plate..................... 963 92 1,038 T 62 
No. 1 heavy melting steel. 311 T6 877 27 12 
No. 2 heavy melting steel 86 24 59 2 8 
No. 1 and electric furnace bundles 871 ae 868 a 17 
No. 2 and all other bundles 633 10 671 1 41 
Turnings and borings. ...................... 608 47 617 42 56 
Slag scrap (Fe content) -....-.-.---.---.---- 9 8 17 ES "- 
Shredded or fragmentized. .................. 506 zs 502 1 25 
All other carbon steel scrap. ................. 2,079 132 2,108 24 224 
Stainless steel_.......---.-.-_---.------------..- 10 " 18 P 8 
Alloy steel (except stainless) 127 9 144 1 18 
Cast iron (includes borings).................. TEE 4,448 5,137 9,545 119 820 
Other grades of scra | 431 882 791 19 25 
Ü ¹ww ⁵ ⁵⁵⁵u 8 11.541 5, 970 17,292 253 860 
Pig foñ l.l e a ers ⁰ 8 3,010 z 2,873 147 277 
TOTAL—ALL TYPES OF MANUFACTURERS I 
Carbon steel: 
Low-phosphorous plate and punchings. ....... 2,060 220 2,271 18 168 
Cut structural and plate 1,660 95 1,740 7 120 
No. 1 heavy melting steel.. 9,456 20,450 28,331 1,941 2,681 
No. 2 heavy melting steel. 2,336 1,112 8,422 94 831 
No. 1 and electric furnace bundles. 6,599 731 7,221 87 884 
No. 2 and all other bundles. 8,260 534 8,683 127 894 
Turnings and borings. ...................... 2,244 885 2,440 204 241 
Slag scrap (Fe content 1,414 1,780 8,099 119 87 
Shredded or fragmentized . ................... 2,064 E 2,062 2 100 
All other carbon steel scrap.................- 6,315 13,024 17,959 1,217 1,357 
Stainless steel_.......---_---------.-----------.- 438 589 969 52 109 
Alloy steel excep stainless ))) 608 2,112 2, 728 82 280 
Cast iron (includes boring) 7,010 9,379 15,074 1,433 1,412 
Other grades of scrap. .........................- 1,657 773 2,372 67 55 
ILS. totul 1. c ese AAA oe eet 47,120 51,184 93,371 5,450 8,169 
Pig dnn ³ðVABV bs. 7,205 88,941 89,140 6,863 1,660 


1 Data may not add to totals shown because of independent rounding. 
? Includes all pig iron used in reporting establishments. 


Table 3.—Consumption of iron and steel scrap and pig iron 1 in the United States 
in 1972, by type of consumer and type of furnace or equipment 
(Thousand short tons) 


Manufacturers of Manufacturers of Iron foundries 
Type of furnace steel ingots and Steel castings ? and miscellaneous Total all types 
or equipment castings ? users 


Scrap Pig iron Scrap Pig iron Scrap Pig iron Serap Pig iron 


Blast furnace cc 8,565 ds = e E Sa 8,565 a 
Basic oxygen converter . 24,192 60, 233 ou e zx -- 24,192 60,233 
Open-hearth furnace 18,688 22,861 187 14 Ge -- 18,825 22 ,875 
Electric furnace 24,886 777 2,165 34 8,408 150 30,459 961 
Cupola furnace 1,759 880 278 5 13,507 1,929 15,544 2,264 
Air furnace. ............. 82 84 83 7 121 48 186 189 
Other furnaces 848 247 1 m 256 7 600 254 

USS. total......... 73,415 84,082 2,664 60 17,292 2,134 93,371 786,226 


1 Excludes molten pig iron used for ingot molds and direct castings. 

? Includes only those manufacturers of steel castings that also produce ingots. 

3 Excludes companies that produce both steel ingots and steel castings. 

4 Includes consumption in all blast furnaces pr ucing pig iron. 

s Includes scrap and pig iron processed in metallurgial blast cupolas and used in oxygen converters. 
6 Includes vacuum melting furnaces and miscellaneous melting processes. 

7 Excludes pig iron used in making molds and poured directly into castings. 
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Table 4.—Proportion of iron and steel 
scrap and pig iron used in furnaces 
in the United States 


(Percent) 
1972 

Type of furnace — 

Scrap Pig iron 

Basic oxygen converter 28.7 71.3 
Open-hearth furnace. ........... 45.7 54.8 
Electric furnace 96.9 3.1 
Cupola furnace 87.3 12.7 
Air furnac 57.2 42.8 


Table 5.—Iron and steel scrap supply 1 available for consumption in 1972, 
by State and region 
(Thousand short tons) 


New 
Produc- Total Ship- supply 


State and region Receipts tion new ments? available 
supply for con- 
sumption 
New England: Connecticut, Maine, New Hamp- 
shire, Massachusetts, Rhode Island, and Vermont. 228 145 373 12 861 
Mh!!! 228 145 373 12 361 
Middle Atlantic: 
New Ä l. - oe ate Mote 505 137 642 8 684 
rf a et ME SE uen 1,129 1,556 2,685 220 2,465 
Pennsylvania 7,585 11,462 19,047 1,812 17,285 


!!! 8 9,219 13, 155 22,374 2,040 20,334 


ler ß 5,598 4,208 9,801 414 9,387 
Indiagng_ "cM 2,855 8,754 11,609 660 10,949 
Mell Genco codes .... 5,658 4,347 10,005 189 , 816 
Ohio: EE 7,980 9,058 16,988 1,424 15,564 
Wisconsin 527 398 92 


——ꝛ— — — — 


·Ü ³ ³ðè KA LA LU aie 22,568 26,760 49,328 2,708 46,620 
West North Central: Iowa, Minnesota, Missouri, 


Nebraska, and Kansas 1,918 684 2,552 116 2,496 
Pota eee coe ce ed rua i LE 1,918 6934 2,552 116 2,486 
South Atlantic: 

Delaware, Maryland, and West Virginia 1,566 8,189 4,705 81 4,624 
Florida and eo CCC 682 136 818 2 816 
North Carolina, South Carolina, and Virginia 1,193 279 1,472 12 1,460 
VK DEEN 8,441 8,554 6,995 95 6,900 

East South Central: 
Alabama- e 1,753 2,009 3,762 69 3,693 
Kentucky and Mississippi. .................. 928 930 1,858 163 1,695 
Tennesse 780 265 1,045 12 1,033 


Total- cusco; %Ü˙« ͤ 3,461 8,204 6,665 244 6,421 
West South Central: Arkansas, Louisiana, Okla- 


homa, and Texas 2,723 1,868 4,091 88 4,003 
Total sci cock tek y A T: s 2,123 1,368 4,091 88 4,003 


Mountain and Pacific: Arizona, Colorado, Montana 
Nevada, Utah, California, Washington, and 


ee 3,562 2,364 5,926 147 5,779 
6: 88 3,562 2.364 5,926. 147 5.779 
FC§ö;¹L⸗eeèKͤͤäuäuauaaaaa 8 47,120 51,184 98,304 5,450 92,854 


! New supply available for consumption is a net figure computed by adding production to receipts and de- 
ducting scrap shipped during the year. The plus or minus difference in stock levels at the beginning and end of 
year is not taken into consideration. 


2 Includes scrap shipped, transferred, or otherwise disposed of during the year. 
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Table 6.—Consumption of iron and steel scrap and pig iron 1 by State and region, 
by type of manufacturers in 1972 
(Thousand short tons) 


Steel ingots Iron foundries 
and castings 2 Steel castings š and miscel- Total 
State and region laneous users 
Serap Pig Scrap Pig Scrap Pig Scrap Pig 
iron iron iron iron 
New England: 
Connecticut. ............... 63 MN P e 50 14 113 14 
Maine, New Hampshire, Mas- 
sachusetts, and Rhode Island. 88 2z 14 ns 182 28 234 28 
ermont.. uocem Rura ec d A "m 8 8 8 3 
Ve .------------------ 151 i 14 ze 190 45 855 45 
Middle Atlantic 
ew Jersey___ 216 26 ae 409 58 651 8 
New York. 58 8,605 129 3 110 52 2,452 8,660 
Pennsylvania 16,570 20,748 326 26 689 99 17,58 20 ,873 
Total. odo ics 18,839 24,353 481 29 1,868 209 20,688 24,591 
East North Central: 
llinois...--.---------------- 7,577 6,796 391 8 1,434 310 9,402 7,109 
Indians 9,750 14,943 156 2 823 173 10,729 15,118 
Michigan 5,255 6,957 130 1 4,434 569 9,819 1,527 
| Ce aie ec see Do Pu E v 12,928 15,520 803 13 2,368 575 15,594 16,108 
Wisconsin E Ss 227 8 679 116 
Total. ²˙ u 22 EE 85,505 44,216 1,207 22 9,788 1,748 46,450 45,981 
West North Central: Iowa, Minne- 
sota, Missouri, Nebraska, and 
Kansas__. ------------------- 1,308 ix 278 2 870 84 2,456 86 
Total____ cone ⁰˙ 1,308 a 278 2 870 84 2,456 86 
South Atlantic: 
Delaware, Maryland, and West 
Virginia. 4,456 6,972 69 1 101 27 4,626 7,000 
Florida and Georgia 795 GE 4 We 32 9 831 9 
North Carolina, South Caro- 
lina, and Virginia 855 Ss 11 8 596 142 1,462 142 
( AA 6,106 6,972 84 1 729 178 6,919 7,151 
East South Central: 
Alabama. _ _ .... 2,265 3,248 202 .. 1,852 380 3,819 3,628 
Kentucky and Mississippi . MUN 1,377 1,696 Sé SS 802 38 1,679 1,729 
Tennesse 286 * 18 1 698 84 1,002 85 
f/ 3,928 4,944 220 1 2,352 497 6,500 5,442 
West South Central: Arkansas, 
Louisiana, Oklahoma, and Texas.. 3,325 1, 129 77 ET 692 25 4,094 1,154 
Total.) 8 3,325 1,129 77 ae 692 25 4,094 1,154 
Mountain and Pacific: Arizona, 
Colorado, Montana, Nevada, ` 
Utah, California, Washington, 
and Gregon 4,753 4,593 303 5 858 92 5,909 4,690 
Total. demie us: 4,753 4,593 303 5 853 92 5,909 4,690 
Sor 73,415 86,207 2,664 60 17,292 2,873 93,371 89, 140 


! Includes molten pig iron used for ingot molds and direct castings. 
2 Includes only those manufacturers of steel castings that also produce ingots. 
3 Excludes companies that produce both steel ingots and castings. 
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Table 7.—Consumer stocks of iron and steel scrap, by grade, and pig iron, 
Dec. 31, 1972, by State and region 


(Thousand short tons) 
Carbon Alloy Cast Other 
steel Stain- steel iron grades Total 
State and region (excludes less (excludes (includes of scrap . 
rerolling steel stainless) borings) scrap stocks 
rails) 
New England: 
Connecticut, Maine, and New 
at féie VV 8 8 5 zw 12 
Massachusetts 2 I Em 2 Hn 4 
Rhode Island and Vermont 9 zx 1 2 n 12 
!! 14 3 2 9 a 28 
Middle Atlantic: 
New Jersey_.....------------- 26 2 1 11 u 8 
New York . 231 8 18 119 Eo 371 
Pennsylvania 1,070 47 139 247 1,510 
Total uu Zo z Ses aces 1,827 55 153 877 7 1,919 
East North Central: 
Ilinois... sued ae SE 864 8 28 42 1 933 
Indiana...................... 1,016 8 14 883 8 1,424 
Michigan 848 10 1 98 8 455 
Oo 1,126 18 89 215 2 1,395 
Wisconsin 20 we i 1 80 
!! -------------- 8,874 84 77 742 10 4,287 
West North Central: 

OWS L I oes ere sa 82 ea P 8 2 42 
Minnesota and Missouri 258 E 1 14 2 275 
Nebraska and Kansas 5 Se e 1 E 6 

rr l LOL sls 295 oc 1 28 4 828 
South Atlantic: 
Delaware, Maryland, and West 
Mines. 162 9 10 41 25 222 
Florida and Georgia 16 2x EE 1 we 77 
North Carolina and South 
Carolina 12 € Le e 19 
Virginia = HS 17 xs 26 
Toti. x ns 259 9 10 66 zs 844 
East South Central: 
abama 198 2 Sa 50 z4 250 
Kentucky and Mississippi 128 an 18 11 12 169 
ennesse 36 = a 18 1 55 
Total ¿222 022 stecee let hs 362 2 18 79 13 474 
West South Central: Arkansas, Loui- 
siana, Oklahoma, and Texas 185 T 18 21 2 221 
Total... rt. ZL suc vee 185 š 13 21 2 221 
Mountain: Arizona, Colorado, Mon- 
tana, Nevada, and Utah.......... 167 = 1 6 16 190 
Total. secs ete eeu 167 Gg 1 6 16 190 
Pacific: 
Californian 237 =S 2 81 8 823 
Washington and Oregon 93 6 3 8 Se 110 
DOUG oot k ĩͤ toe ieee 880 5 89 8 433 


U.S. tl! 6,313 109 280 1,412 55 8,169 


iron 
stocks 
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Table 8.—Average monthly price and composite price for No. 1 
heavy melting scrap in 1972 
(Per long ton) 


Month Chicago Pittsburgh Philadelphia Composite 
price 1 
January... ege ee eee ee $32.10 $36.30 $32.10 $33.50 
Febrüary ß EES, 84.87 37.2 84.50 85.54 
Mareh- Sen ao u zs sl slo eri eg 35.00 35.50 84.75 85.08 
PAT BEE 0— mr y 88 34.75 35. 50 85.50 85.25 
BY üatoddscdesuuclamesencc e LIE E ewe 84.40 86.50 85.60 85.50 
n., 88 84.75 36.00 85.00 85.25 
Pil oes eee PO 86.10 87.50 84.50 86.03 
August oc cu ecu ete TD ue eaa Ea Erie 87.50 40.50 84.75 87.58 
September... 87.50 89.50 88.00 88.38 
Lei EE aves é 87.50 88.70 88.50 88.23 
% ER 87.75 40.50 89.50 89.25 
December aue sal i 8 42.50 43.75 43.25 43.16 
ve 
11õĩ ²]ÜWdꝗͥA.. ³ĩð2 ͤ K Yuya il qiue 36.22 38.12 86.88 86.89 
1971252522: cee u y ce he pu 83.40 86.15 32.71 34.09 


1 Composite price, Chicago, Pittsburgh, Philadelphia. 
Source: Iron Age, Jan. 4, 1973. 


Table 9.—U.S. exports and imports for consumption of iron and steel scrap, by class 
(Thousand short tons and thousand dollars) 


i5 1968 1969 1970 1971 1972 

ass — — ra ———  . —. . a — 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 


Exports: 
No. 1 heavy melt- 
ing scrap.......- 2,482 72,286 3,452 114,646 3,654 158,488 1,827 64,514 2,289 79,246 
No. 2 heavy melt- 
ences 783 20,884 1,009 29,760 1,140 45,516 645 20,297 756 238,200 


ere 269 7,151 593 19,679 377 16,290 283 8, 460 180 6,112 


C 969 18,999 1,038 22,038 1,381 41,902 987 22,519 897 19,623 
Stainless steel 
rap 113 26, 305 76 22,868 87 30,926 44 12,518 48 11,679 
Shredded steel 
scrap 1........- Em -— SC -- 1,165 49,344 1,026 36,568 1,463 48,186 
EE shovelings, 
and turnings.... 499 8,359 767 13,135 619 15,311 890 8,663 508 10,761 
Other steel scrap 2. 973 30,548 1,361 46,930 881 44,423 465 19,080 597 21,562 
Iron scrap 416 10,868 627 20,481 807 29,715 465 13,851 439 13, 026 
C 6,444 194,900 8,923 289,537 10,111 481,910 6,082 206,420 7,177 283,895 


scrapping)...... 120 2,105 114 2,319 531 11,474 896 6,824 299 9,009 

Rerolliug material. 127 | G 844 284 13.170 2851 18,464 175 2 3.973 207 10.213 

E MELICTEICOETCOEDECTETICRTTETRIOPLON URDITETONIOEONTONCOON YU 
Imports: 


Iron and steelscrap 276 10,784 811 12,571 279 10,609 263 10,718 295 14,304 
Tinplate scrap 18 541 24 917 22 591 20 546 17 437 


Total... 294 11,825 335 13,488 301 11,200 283 11,259 312 14,741 


1 Separately classified Jan. 1, 1970, formerly part of other steel scrap. 
2 Includes terneplate and tinplate. 
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Table 10.—U.S. exports of iron and steel scrap, by country 
(Thousand short tons and thousand dollars) 


1968 1969 1970 1971 1972 
Country — — — — — 
Quan- Value SE Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 
Argentina. (i) 21 (i) 3 6 370 63 1,757 281 7,857 
Be SE nismo 8 21 769 83 1,844 21 3,563 8 947 5 800 
eg 1) (!) = 1 15 61 2,174 
Gonads FF 516 12,009 616 15,286 707 21,525 887 26,204 908 26,605 
Egypt 30 66 27 689 (i) E ne 
ance._.-_-_-_...--- 15 1,638 47 2,868 57 2,785 8 298 () 

Germany, West. 58 2,952 98 5,345 45 2,069 13 1,152 7 478 
CF 9 194 S 2 H 87 1,228 163 4,898 

Hong Kong........... (1) 272 1 181 6 652 26 023 1 
y VENDERE T NM 729 20,364 879 25,781 491 22,657 590 22,599 717 28,222 
Japan-.-------------- 8,383 92,098 4,204 126,254 5,208 208,601 1,744 54,369 2,809 71,309 
Korea, Republic of. 304 10,004 553 20,347 667 30,971 324 11,799 880 18,086 
Mexico 525 18,074 580 20,210 821 35,368 555 20, 027 587 22,801 

New Zealand Se MA 1 888 de : 19 
tan 22 457 (i) 40 (i) 11 52 1,639 221 2 766 
Singapore oe sie 71 
pass 306 6,939 1,084 29,052 1,154 45,725 610 20,354 721 21,452 

Sweden 105 16,068 04 19,766 161 24,712 20 4,487 21 e 
Taiwan 157 ; 95 3,6 151 ,097 887 12,584 419 14,028 
Thailand... 47 1,328 61 1,950 45 1,950 89 1,464 8 ,945 
Turkey..............- 77 1,940 79 2,013 72 3,530 78 2,465 125 4,571 
United Kingdom 8 268 810 10,514 251 10,909 885 12,785 25 1,029 
Venezuela. ..........- 80 783 58 1,683 179 5,587 212 5,244 284 7,784 
Yugoslavia. .......... 65 1,876 11 450 22 1,006 56 2,271 c EM 
Other______ mc 42 1,578 88 1,597 40 2,021 42 1,759 68 2,817 
Total.......... 6,444 194,900 $8,928 289,587 10,111 431,910 6,082 206,420 7,177 238,895 
1 Less than Lo un 


? Includes Gecke cf? 14,781 short tons ($521,810). 


Table 11.—U.S. exports of rerolling material (scrap), by country 
(Thousand short tons and thousand dollars) 


1968 1969 1970 1971 1972 
Country — — —— —-— —— c SO 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 
Canada (1) 28 (1) 8 5 208 1 46 2 118 
Japan 10 343 15 588 13 584 5 190 17 789 
Korea, Republic of 101 4,728 174 8,818 187 11,787 83 4,562 73 3,491 
Mexico 9 447 22 1,108 88 2,086 27 1,530 85 1,888 
Pakistans en "m ale o d ite SE E 24 1,047 
Spain ei E : Sa E 1 59 819 
ai wan 7 298 8 156 (1) 44 2,028 20 951 
Thailand.................- Fe s 12 707 6 898 E s 15 654 
Türke Er oe B WS Se x zc E 9 588 
Venezuela Ge Ge 2 65 2 99 2 105 8 200 
Yugoslavia. ..............- po Së at Pë Gi EM 11 419 a ae 
Af! AAA NN Ls SE? 26 2,225 5 892 1 44 4 228 
Tot! ose 127 5,844 254 18,170 251 15,464 175 8,978 207 10,218 


1 Less than 1⁄4 unit. 
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Table 12.—U.S. exports of ships, boats, and other vessels for scrapping 
(Thousand short tons and thousand dollars) 


1968 1969 1970 1971 1972 
Country — — — — —  T|J' N —m ũ2ꝛ̃ ʒ ̃  Ə s"az03l2a-a>əə 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tit tity tity tity tity 

Bahamas........ 8 137 5 78 ER = a: 2 Gg dg 
Canada 7 97 3 20 18 338 30 498 36 588 
Germany, West.. = e L= Ss 15 197 5 77 ads 23 
Hong Kong...... 8 275 12 210 2 — o" we SR P 
Italy............ ^ ee M MS 48 913 Se ne z SN 
Japan........... 8 125 HET Ge 6 100 Së = 5 74 
Mexico ee Së 8 51 oe Be ees E in 
Netherlands E eo 1 275 E ae au 
Spain 51 725 70 1,098 357 7,637 255 4,788 146 3,907 
Taiwan 88 784 20 849 58 1,607 106 1,468 112 4,445 
Other 5 12 1 13 14 407 (1) - we 

Total..... 120 2,105 114 2,319 581 11,474 896 6,824 299 9,009 


1 Less than Le unit. 


Table 13.—U.S. imports for consumption of iron and steel scrap, by country 


1971 1972 
Country ——————————— 
Short Value Short Value 
tons (thousands) tons (thousands) 
Australia- ³Ü˙⅝ ̃ ͤ ca ee ed 8 10 $3 18 $8 
%%%%%/ͤ ee rae oc ees 261,093 10,038 288,509 12,308 
French West Indies uM m 1,296 48 
Germany, West. --------------------------------- 86 1 1,611 278 
E MX ind Be 1,009 83 
p e ese 8 2 135 65 
Mexico. EEN 16,766 860 14,015 818 
Netherland a B5 441 888 
South Africa, Republic of,_-..--------------------- 26 12 45 26 
Sweden ha aa le ol ete oba 1,102 106 1,209 123 
United Kingdom. ............................-... 4,336 736 8,487 1,139 
A/. ³ow 12 3 315 62 


%% ³˙1¹wi] ͥ ͤ ͥͤ ⁰yd ee SDS 283,431 11.259 312, 040 14,741 
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Iron Oxide Pigments 


By Henry E. Stipp 1 


Sales of finished iron oxide pigments in 
1972 increased to record levels as the result 
of a rapidly expanding business cycle. De- 
mand for iron oxide pigments, especially 
manufactured yellow, was very strong. In- 
creased utilization of yellow iron oxide 
pigment was attributed to its application 
in paint formulations to replace lead com- 
pounds such as lead chromate, or chrome 
yellow. Paint containing lead concentra- 
tions greater than 0.06% lead has been 
banned for use in household interiors after 
December 31, 1973, by the U.S. Food and 


Drug Administration. 

Although imports of iron oxide pigments 
increased substantially, they were not suffi- 
cient to satisfy ithe strong domestic de- 
mand. Imports of iron oxide pigments 
were curtailed by the strong economic ex- 
pansion that occurred in West European 
countries in 1972, and by the effects of 
dollar devaluation and U.S. price controls. 
Normally, imports supplement domestic 
production of iron oxide pigments and 
supply a significant part of the domestic 
market. 


DOMESTIC PRODUCTION 


Production of finished iron oxide pig- 
ments, as indicated by sales in 1972, in- 
creased 35.9% to a record 174,392 short 
tons. The value of finished iron oxide pig- 
ments in 1972 increased 30% to $40.3 mil- 
lion. Yellow iron oxide recorded the great- 
est percentage increase among the 
manufactured varieties, and metallic brown 
oxide showed the largest increase among 
the natural iron oxide colors. Twelve com- 
panies operated 18 plants in nine States in 
1972. Pfizer, Inc. was the major producer. 
with plants in California, IIlinois, and 
Pennsylvania. 

Production of crude iron oxide pigments 
decreased substantially for the fourth con- 


secutive year. Figures for production and 
sales were withheld in 1972 to avoid dis- 
closing company confidential data. Five 
companies operating mines or plants in 
five States reported production of crude 
iron oxide pigments. The Cleveland-Cliffs 
Iron Co. produced the largest quantity 
from mines in Michigan. 

Expansion of facilities by Pfizer, Inc. in 
Illinois and California was completed by 
August, and supplies of finished iron oxide 
pigments were expected to increase sub- 
stantially by yearend. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient iron oxide pigments statistics in the United States 


Mine production short tons. . 
Crude pigments sold or used do.... 
Value: c oe thousands.. 
igi EE r short tons 
J (8 thousands 
Paper J 8 short tons 
.... Sa Se eS thousands 
Imports for consumption Short tons. . 
Valüé... ee 8 thousands. . 


1968 1969 1970 1971 1972 
67,600 40,600 38,600 w w 
51,600 40,800 89,200 W w 
$457 $362 $442 r $415 $418 
182,400 142,900 124,000 128,800 174,400 
I $32,000 $28,000 $31,800 $40,800 
8.000 4.000 5,000 4.000 4.000 
$1,000 $1,000 $2,000 $2,000 $2,000 
80,000 — 88,000 33,000 36,000 47,000 


$4,000 — $5,000 $6,000 $6,000 $9,000 


r Revised. W Withheld to avoid disclosing individual company confidential data. 
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CONSUMPTION AND USES 


Consumption of iron oxide pigments in- 
creased sharply in 1972 as the result of 
high levels of paint, lacquer, and varnish 
sales. Record high construction activity for 
the second consecutive year and increased 
sales of automobiles, appliances and furni- 
ture reportedly were responsible for the 
increased consumption of paint, lacquer, 
and varnish. Shortages of some grades of 
iron oxide pigments occurred as a result of 
overall economic expansion, dollar devalua- 
tion, and price controls. Domestic supplies 
of yellow iron oxide were inadequate and 
imports were curtailed by decreased ship- 
ments from abroad. Foreign producers pre- 
ferred to sell their products overseas where 
they could obtain a higher price. Several 
new paint formulas were introduced that 
incorporated yellow iron oxide and yellow 
organic pigments as a replacement for yel- 
low lead chromate. Inventories depleted in 
the last quarter of 1971 were being re- 
placed during most of 1972, however in- 
creased. consumption slowed inventory 
rebuilding. Micaceous iron oxide, imported 


from Austria, was gaining increasing ac- 
ceptance as a primer for protection of iron 
and steel structures against corrosion. A 
new group of red and yellow synthetic 
iron oxides became available for use in au- 
tomobile finishes, aluminum coatings, and 
stains. 

Iron oxide pigments were used in paints, 
rubber, plastics, concrete products, paper, 
magnetic ink, fertilizers, and animal food. 
They were used also in ferrite applications 
such as television components, filters in 
radio equipment, computer memory cores, 
door latches and seals, small electric mo- 
tors, and inductor and microwave devices. 
Iron oxide material was used in miscella- 
neous applications such as abrasives, weld- 
ing rod coatings, soil conditioners, found- 
ry sands, and automobile brake linings. 

Data are not collected by the Bureau of 
Mines on specific uses for iron oxide pig- 
ments, and the figures given in table 2 do 
not necessarily reflect all sales of iron 
oxide pigment material for uses other than 


pigments. 


Table 2.—Finished iron oxide pigments sold by processors in the United States, by kind 


1971 1972 
Pigment 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Natural: 
Brown: 
Iron oxide (metallic) 1144... 13,453 $2,109 19,074 $3,467 
Umbers: 
Burnt______ Rute Ed sitet E a 4,441 1,136 5,376 1,441 
SV u sen REN 1,196 809 1,541 435 
Iron dige 27,518 1,938 35, 541 2,547 
Sienna, burn 90 401 1,201 531 
Pyrite cinder 222025252 hoe 02e nudi (?) (?) (2) (2) 
Yellow: 
SC ³¹¹dꝛ n Ds Os suhu 10,181 2,088 6,223 495 
Sienna, ra WWW 78 "277 992 889 
Total naturllllkl l 58, 479 8, 258 69,948 9,305 
Manufactured: 
Black: Magneti ee 8,692 2,884 8,149 1,876 
no Iron oxide... ........ colles sk 6,272 2,284 6, 539 2,748 
Pure red iron oxides: 
Calcined copperas. ..................- 20,540 6,696 19,185 6,499 
Other chem cal processes 11,492 2,861 14,426 4,581 
Venetian red... 467 106 505 185 
Yellow: Iron oxide. 22, 469 7,643 81,867 11,118 
Total manufacture 64,982 21,974 75,671 26,4017 
Unspecified including mixtures of natural and manu- 
factured red iron oxides. _ |... 2------ 4,897 1,105 28,778 4,618 
Grand total... 128,308 31,337 174,392 40, 330 


1 Includes black magnetite and Vandyke brown 


2 Pyrite einder included with red iron oxide for 1971 and 1972. 


3 Includes yellow iron oxide. 
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PRICES 


Increases in price ranging from 14 cent 
per pound up to 114 cents per pound were 
reported effective March 1 on selected 
items of manufactured iron oxide pig- 
ments. Further increases in price ranging 
from 14 cent per pound to 214 cents per 
pound were reported effective July 28 on 


most items of manufactured iron oxide 
pigments. Natural iron oxide pigment 
prices remained steady throughout the 
year, with the exception of imported Van- 
dyke brown, which increased by 314 cents 
per pound in October. 


Table 3.—Prices quoted on finished iron oxide pigments, per pound, in bags, 
unless otherwise noted, as of December 31, 1972 1 


Pigment Low High Pigment Low High 
Black: Red: 
FP 30. 1625 30.1925 Domestic primers........ 30.0775 30. 1050 
Synthetic 1788 1875 Persian Gulf . 1375 1400 
Brown: Pure synthetic .1675 .1825 
Pure, synthetic.......... .1775 2125 Spanish, exdock, N. V. . 1100 1175 
Metallic...............- .0850 1025 Yellow: 
Umber, American, burnt. . 1225 1450 Ocher, domestic. ........ . 0640 . 0550 
Umber, American, raw... 1250 1450 Ocher, French type . 0975 1175 
Vandyke, imported 1550 . 1900 Pure, light lemon 1600 1800 
Sienna, American, burnt. . 1750 .2000 Other shades..........-- .1500 1700 


: Loy and high range covers prices for carlots and less than carlots, at the works. 


arrels. 


Sources: Chemical Marketing Reporter and American Paint Journal. 


FOREIGN TRADE 


United States exports of iron oxide pig- 
ments in 1972 increased 7% to 4,268 short 
tons compared with exports of 3,984 short 


tons in 1971. Canada received the major 
share in 1972. 
Imports of natural and manufactured 


Table 4.—U.S. exports of iron oxide and hydroxides, by country 


Destination 


an 


Pigment grade Other grades 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
121 $39 27 $16 
163 131 46 81 
61 26 21 11 
155 99 50 44 
1,777 633 894 475 
16 8 18 16 
213 131 85 54 
SC zu 120 57 
45 73 256 126 
24 8 4 2 
8 7 82 29 
82 55 604 749 
80 87 534 479 
161 88 185 188 
5 8 236 282 
8 8 2 1 
12 4 S e 
11 5 12 q 
9 4 17 15 
44 18 m s 
= m" 29 22 
2 5 81 26 
15 8 28 7 
19 8 8 4 
= Z = 280 172 
528 212 801 299 
151 62 71 46 
483 184 2 am 
125 70 85 53 
, 268 1,926 8,926 8,161 
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iron oxide pigments in 1972 increased 
29.5% to 47,271 short tons compared with 
36,496 short tons in 1971. The value of im- 
ports increased 38.6% in 1972 to $8.5 mil- 
lion compared with $6.2 million in 1971. 
Manufactured (synthetic) material consti- 
tuted 72.5% of total U.S. imports. Crude 
and refined umber made up 63.4% of im- 
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ports of natural iron oxide pigments. The 
major part of manufactured iron oxide 
pigments imported into the United States 
in 1972 came from West Germany, Can- 
ada, and the United Kingdom. U.S. im- 
ports of natural iron oxide came mainly 
from Spain, Iran, and France in 1972. 


Table 5.—U.S. imports for consumption of selected iron oxide pigments 


1971 1972 
Kinds 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

Natural: 
Ocher, crude and refined. ..................... s " 93 33 
Siennas, crude and refned. ------------ 1,427 $125 1,272 196 
Umber, crude and refined...................... 4,681 228 8,284 412 
Vandyke brown........-----.-.-.-.---------- 958 89 621 77 
G ³⅛ mm;; Su uu E 22 1,794 171 2,777 286 
J Tc 8,260 563 12,997 927 
Manufactured (synthetic 28,296 5,592 84,274 7,602 
Sd tot 86,496 6,155 47,271 8,529 


1 Classified by the Bureau of the Census as “Natural iron oxide and iron hydroxide pigments, n.s.p.f." 


Table 6.—U.S. imports for consumption of iron oxide and iron hydroxide pigments, 
n.s.p.f., by country 


Natural Synthetic 
1971 1972 1971 1972 
Country — ——F —  ———  —sSOAIKu —— 

Quantity Value Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) tons) sands) 
Averits E 14 $2 15 $2 2s oe Se Ke 
Belgium-Luxembourg - .... e Lo = x 16 $3 19 $9 
Canada................. X Bt 23 9,210 1,476 11,782 1,744 
Cyprus................-- 2 (!) š ¿2 au Ls "A 8 
dA e 97 15 149 17 z SEN 23 12 

Germany: 

Masts. ose esese seuss ic — EN is 3 6 um == 
. .. . 72 54 5 17,147 8,686 19,751 5,028 
Iráni 22.272922 20 S 22 E zz 254 9 e T s = 

Italy... oe 8 (!) (i) Sa be (!) = z 
SE eege 1 E ee 115 106 121 272 
Mexico m eh e z pa - 5 1 
Netherlands T 21 29 137 88 
Pins 1.598 92 2,234 168 85 5 20 2 
Sweden 8 2 7 = d La Se 
Switzerland 1 4 a - s = 
United Kingdom XT 5t 82 28 1,604 281 2,416 446 
Total............. 1,794 171 2,777 236 28,236 5,592 34,274 7,602 

1 Less than 1⁄ unit. 
TECHNOLOGY 


A method of selecting pigments for man- 
ufacturing powder coatings was described.2 
The final selection of a pigment was re- 
portedly dependent upon end-use require- 
ments, application method, proper resin 
system, and method of manufacturing. Pig- 
ment properties that entered into the 


selection process were color, heat stability, 
chemical reactivity, hiding power, particle 
size, surface area, oil absorption, electrical 


2 American Paint Journal. The Colorful Choice 
In Powder Coatings. V. 56, No. 46, May 1, 1972, 


pp. 16-22. 
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properties, migratory properties, and 
weatherability. 

Ferrites were proposed for use in identi- 
fying tanker ships involved in oil spills.3 
The ferrite powder would be introduced 
into the oil when the tanker took on its 
load of petroleum. Each batch of ferrites 
would have different magnetic properties. 
When an oil spill occurred, the various 
magnetic properties of the ferrites could 
be decoded and the polluting ship identi- 
fied by the code assigned to it. During un- 
loading of the oil cargo the suspended fer- 
rites could be removed by a magnetic 
filter. Scientists estimate that 11 variations 
of the ferrite composition would yield 
2,000 different codes. About 1 ton of fer- 
rite material would be required for a 
100,000-ton vessel. 

Iron oxide powders of submicron size 
were prepared by precipitation of iron hy- 
droxide with ammonium hydroxide from a 
solution of iron chloride. The colloidal 
precipitate was heat treated in a fluidized 
bed.4 The iron oxide of submicron size 
gave superior performance when utilized as 
a pigment material in paint and when sin- 
tered with other metal oxides in preparing 
ferrite compounds. 

A new ferrite material that was less sen- 
sitive to temperature changes was 
developed.5 Lower memory core manufac- 
turing costs and improved computer relia- 
bility was indicated by use of the new ma- 
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terial. The new ferrite enables memory 
cores to operate from —25? C to 100° C 
without special  temperature-controlling 
equipment. 

A relatively low-cost process for regener- 
ating pickle liquor with the production of 
iron oxide as a byproduct was reported.é 
Armco Steel Corp. started up a $4.25 mil- 
lion system at its Ashland, Ky., works that 
converts all the plant's spent pickle liquor 
into fresh hydrochloric acid. The system 
will regenerate about 90% of all the hy- 
drochloric acid consumed at the Ashland 
works. Iron oxide is precipitated in the 
form of a fine powder of nearly pure 
grade. The process, sublicensed to Pennsyl- 
vania Engineering Corp., Pittsburgh, Pa., 
makes use of new technology and both 
plastic and titanium materials. Use of the 
process reportedly could save up to $7 per 
ton to dispose of the spent pickle liquor 
and $28 per ton for new hydrochloric acid. 
In addition, sale of the iron oxide would 
supplement the other savings. 


3 Wall Street Journal. Culprits In Oil Spills 
Face GE Sleuthing by oe Seeding. V. 180, 
No. 92, Nov. 10, 1972, p. 25. 

Materials Science And Engineering. Some De- 
velopments in Iron Oxide and Iron Wis: Sub- 
micron Powder Preparation Technology. V. 9, No. 
2, February 1972, pp. 87-95. 

5 Wall Street Journal. Apex Says New Material 
Ed Hes Memory Cores. V. 179, No. 90, May 9, 

p. 16. 

6 jud Metal Market. Solution ror Pollu- 
tion—Pickle Liquor Recovery Saves $$. V. 79, No. 
190, Oct. 17, 1972, pp. 12-13. 
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Kyanite and Related Minerals 


By J. Robert Wells 


Kyanite, andalusite, and sillimanite are 
anhydrous aluminum silicate minerals that 
are closely akin in both composition and 
use patterns and have the same chemical 
formula, ALO,.SiO,. Closely related mate- 
rials include synthetic mullite, dumortier- 
ite, and topaz, also classed as aluminum 
silicates. The latter two additionally con- 
tain boron and fluorine, respectively. All of 
these substances have the capability of 
serving as materials for the manufacture of 
special-duty refractories of the high-alu- 
mina category. There has been no record 
in recent years, however, of significant uti- 
lization of either dumortierite or topaz for 
this purpose in the United States. 

Although not enough statistics are pub- 
lished to be wholly conclusive, it appears 
that the United States, India, and the Re- 
public of South Africa hold the lead 
among world producers of kyanite-group 
minerals and that they may be not far 
from evenly matched in that regard. Pre- 
sumably, the U.S.S.R. and some other in- 
dustrialized nations also produce significant 
quantities of these materials. 

Domestic production of kyanite plus syn- 
thetic mullite dipped moderately in 
tonnage in 1972, the first such downturn 
since 1968. Total value of these two mate- 
rials, which showed a steep drop in 1971 
from the peak reached in 1970, sagged 
again in 1972, though less sharply. These 
declines may have resulted from the slack- 
ness in shipments of finished brick and 
shape kyanite-mullite refractories that was 
noted in the 1971 Minerals Yearbook chap- 
ter, a trend that was even more marked in 
1972. Total value of shipments of mullite 


brick and shapes made predominately of 
kyanite-group minerals or synthetic mullite 
(exclusive of molten-cast products) was 
10% lower in 1971 and 28% lower in 1972 
than in 1970. Mullite-based mortars, ram- 
ming mixes, and castable refractories pre- 
sumably held up well, because total value 
of all nonclay refractories followed a 6% 
decline in 1971 with a 12% increase in 
1972.2 In ample compensation for any re- 
duction in domestic consumption of the 
mullite refractories, exports of kyanite and 
allied materials scored a spectacular in- 
crease in 1972 with regard to both quan- 
tity and total value. Kyanite imports, 
meanwhile, fell to their lowest level in 
over 30 years. 

Legislation and Government Programs. 
—The 1970 revision of the list of strategic 
materials for stockpiling excluded kyanite- 
mullite. At that time Government holdings 
totaled approximately 4,800 short tons of 
that commodity, and Congress authorized 
the stepwise disposal of the entire quan- 
tity by public sale. Notices dated Novem- 
ber 23, 1971, January 19, 1972, June 27, 
1972, and October 27, 1972, invited bids 
for the as-is sale of portions of this mate- 
rial, but no acceptable offers were received. 

The Office of Minerals Exploration of- 
fered to grant Government loans up to 
50% of approved costs for the exploration 
of eligible kyanite deposits, but no loans 
for that purpose were made in 1972. 


1 Physical 
Minerals. 

2U.S. Department of Commerce, Bureau of the 
Census. Current Industrial Reports, Series: 
MQ-32C; Summary for 1971; Second, 
Third, and Fourth Quarters 1972. 


scientist, Division of Nonmetallic 


First, 
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DOMESTIC PRODUCTION 


Kyanite was produced in the United 
States in 1972 from three open pit mines, 
two in Virginia and one in Georgia. In ad- 
dition to the hard-rock production, a 
minor quantity of kyanite-sillimanite con- 
centrate was recovered in the process of 
extracting titanium and zirconium miner- 
als from a beach sand deposit in Florida. 
Kyanite Mining Corp. operated the Willis 
Mountain mine in Buckingham County, 
Va., and the Baker Mountain mine in ad- 
joining Prince Edward County, Va. C-E 
Minerals, Inc., operated the Graves Moun- 
tain mine in Lincoln County, Ga. E. I. du 
Pont de Nemours & Co., Inc., operated the 
Trail Ridge mine and mill in Clay 
County, Fla. 

Domestic kyanite output in 1972, as 
measured by the quantity sold or used, 
was fractionally lower in both tonnage and 
total value than in 1971. Specific kyanite 
production statistics for 1972 (as well as 
for all previous years since 1949) are with- 
held because the predominant position of 
the two major producers would make pub- 
lication of even national totals a disclosure 
of each firm’s confidential data. 


Synthetic mullite, produced in 1972 by 
eight companies at operations in seven 


States, amounted to 16% less in tonnage 
than in 1971 and 18% less in total value. 
The 1972 output consisted predominantly 
of high-temperature sintered material, the 
average unit value of which was substan- 
tially below that reported for fused mate- 
rial. Leading in tons produced were Bab- 
cock & Wilcox Co., Richmond County, Ga.; 
Mullite Corp. of America, Sumter County, 
Ga.; H. K. Porter, Inc., Fairfield County, 
Conn.; and Charles Taylor & Sons, Inc., 
Greenup County, Ky.; whose combined 
outputs amounted to 86% of the 1972 na- 
tional total. 


Table 1.—Synthetic mullite production 
in the United States 
(Short tons and thousand dollars) 


Year Quantity Value 
///§Ü mk ee eee 36,014 5, 758 
1909... 522 csse i 86 5 6,847 
177 5 55, 516 8, 840 
11111 ( 55,07 4,945 
1912.52.55 vy au pt 46,889 4,080 


CONSUMPTION AND USES 


Kyanite and related minerals, conform- 
ing to the established end-use pattern, 
were consumed in 1972 mostly in the 
manufacture of high-alumina or mullite 
class refractories and in lesser quantities as 
ingredients in some ceramic compositions. 
Imported Indian kyanite was calcined in 
its natural lump form, after which it was 
usually separated into designated particle- 
size ranges for use chiefly as a grog. Do- 
mestic kyanite already ground to minus 35 
mesh, as required by the flotation process 
used in separating it from the accompany- 
ing quartz gangue, was marketed in the 
raw form or after heat treatment, as mul- 


lite, which was sometimes further reduced 
in particle size. In the 35- to 48-mesh 
range, the mineral was employed mostly in 
refractories applications such as for high- 
temperature mortars or cements, ramming 
mixes, and castable refractories, or with 
clays and other ingredients in refractory 
compositions for the making of kiln furni- 
ture, insulating brick, firebrick, and other 
refractory articles of a wide variety of 
types. More finely ground material, minus 
200 mesh for example, was used especially 
in body mixes for sanitary porcelains, wall 
tile, precision casting molds, and miscella- 
neous special-purpose ceramics. 


PRICES 


Engineering and Mining Journal, De- 
cember 1972, listed the following prices 
per short ton (unchanged from December 
1971 quotations) for kyanite, Lob, Geor- 
gia, in bags (bulk shipments $2.00 less per 
ton) : 


Per short tons 
85 meg $58 
48 mess 62 
100 mess 65 
200 mess 78 
F, ceo ios A e Nominal 
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Prices and price ranges for kyanite-group E Per short ton 
minerals quoted by Industrial Minerals Europea: 5 man NM $51-$56 
(London) , December 1972, were as follows E Indian, c.i.f. main European 
(after conversion from pounds sterling per silimanite Indian, natural, fob. "` PRR 
long ton to dollars per short ton) „ Lalcutta . 83 
Silimanite, Indian, calcined, f.o.b. 0i 


FOREIGN TRADE 


An impressively larger quantity of kyan- 
ite-group material was exported from the 
United States in 1972 (to a total of 23 
countries) than in any previous year. 
Large shipments by sea in the year's last 
quarter, especially from Savannah, Ga., 
helped to bring the total tonnage to the 
highest point in history, more than double 
the 1971 figure. The average unit value of 
1972 exports, $50 per short ton, compared 
with $65 to $70 per ton in recent years, 
hinted that a greater proportion of the 
material than in previous years may have 
been mullite derived from high-tempera- 
ture calcination of clays, rather than by 
treatment of kyanite or by synthesis from 


Kyanite-group imports in 1972 continued 
the downward slant that became evident 
in the early 1950’s and declined to less 
than one-tenth of the 1971 figure and to 
less than one-fortieth of that of a decade 
ago, virtually ceasing to be an item of con- 
sideration in the U.S. trade balance. For 
the first time in may years, India was 
listed as the sole supplier. 

Tariff regulations applicable throughout 
1972 provided for the duty-free importa- 
tion of kyanite, sillimanite, andalusite, and 
dumortierite. The duty on mullite, which 
amounted to 10% ad valorem in 1970, was 
reduced to 995 ad valorem on January 1, 
1971 and to 714% ad valorem on January 
1, 1972. 


SiO, and ALO, materials. 


Table 2.—U.S. exports and imports for consumption of kyanite and related minerals 


1970 1971 1972 
Short Value Short Value Short Value 
tons tons tons 
Exports: 

entina. -.---------------- 245 $18,375 257 320, 404 112 37,797 
Australia 715 55,642 565 45,434 857 26,468 
Belgium- Luxembourg 739 48,004 221 18,658 2,177 140,756 
Canada... ocnlos 6,765 443,911 5,698 412,310 5,708 419,689 
Colombia SS Be 661 87,791 812 9,899 
Denmark...... ` — —— 12 680 " f = 1,094 96,1838 
Err... 285 34, 240 717 80, 584 4 56,116 
Germany, Wet 2, 707 170, 246 1,502 92,571 18,292 840,785 
Italy... EEN 2,996 229,426 9,961 533,850 8,477 485,069 
Japan 2,168 167,869 2,166 180,319 25,388 1,085,628 
Mexico 2,485 164,591 1,877 128,057 1,775 18,482 
Pii s: NUI M E 2,685 187,840 6,561 262,610 
Philippines 75 5, 877 170 17,635 189 19,859 
Sout N Republic of 41 6,044 157 8,280 17 1,088 
Sweden 1.217 72, 775 2, 609 163, 405 731 42, 542 
Taiwan 309 8, 823 22 a 9 570 

Thailand.................-.- 61 3,800 10 = 
United Kingdom 2,213 122 , 757 1,461 103,652 1,446 107,996 
Venezuelas 780 46,437 583 41, 597 558 52,485 
Ou oe ee ee r 261 22 , 587 804 24, "096 266 54,094 
ell 8 24,024 1, 622, 033 81,554 2,097, 267 78,911 8,787,061 

Imports: 

LA EE 1 290 1 1,612 -— 2x 
Indil. 22 S. SS SU 1,178 55,264 1,301 60, 743 124 5,773 
South Africa, Republic of s ER 41 2,891 HY vet 
Total. ------------------ 1,179 55,554 1,943 65,246 124 5,773 
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WORLD REVIEW 


Although in most cases little or no sta- 
tistical information is available, significant 
production of kyanite-group minerals and 
materials in recent years has been reported 
in Australia, Brazil, France, India, Kenya, 
Malawi, Mozambique, Rhodesia, Republic 
of South Africa, Republic of Korea, Spain, 
Territory of South-West Africa, the United 
Kingdom, and the United States. Interest 
has been expressed in kyanite deposits in 
Canada and Norway also, but no commer- 
cial production has yet been recorded in 
those countries. The U.S.S.R. and others 
among the more industrialized countries 
doubtless either produce or consume sub- 
stantial quantities of the kyanite minerals, 
but pertinent data have not been made 
public. 

Australia.— The annual totals for Aus- 
tralian sillimanite production in the fiscal 
years ending June 30, 1969, 1970, and 1971, 
amounted to 2,137, 1,295, and 1,255 short 
tons, respectively.5 Recovery of commercial 
quantities of kyanite and a number of other 
coproduct minerals is expected to be feas- 
ible when full-scale development is reached 
at a Du Pont sponsored ilmenite—rutile 
operation at Eneabba, 150 miles north of 
Perth in Western Australia. Discovery was 
announced of a potentially valuable kyanite 
deposit, also in Western Australia, and 
plans were made to establish facilities for 
its exploitation. 

Canada.—Dumortierite was one of the 
minerals found to occur in significant 
amounts in a quartz-feldspar porphyry 
dike abutting the ore body at Canada's 
second-largest copper mine on the north 
end of Vancouver Island, British Colum- 
bia. Plans for commercializing the discov- 
ery were not mentioned.‘ 

Germany, West.—Imports by West Ger- 
many of sillimanite minerals (including 
andalusite and  kyanite amounted to 
43,000 tons in 1970 and 30,000 tons in 
1971. 

India.—Production of Indian kyanite de- 
creased from 131,171 tons in 1970 to 92,638 
tons in 1971. Production of sillimanite de- 
clined also, although less markedly, from 
5,029 tons in 1970 to 4,722 tons in 1971. 
Exports accounted for 54% and 41% of 
the 1971 kyanite and sillimanite outputs, 
respectively. The United Kingdom, West 


Germany, Italy Japan, and the Netherlands 
were the principal recipients of the ex- 
ported material. The Government of India 
announced that, as of April 1, 1972, all ex- 
ports of sillimanite will be channeled 
through the state-owned Minerals and 
Metals Trading Corp. Mines in the Khasi 
Hills district of India’s remote state of 
Assam are the world’s foremost source of 
sillimanite, which is valued for the manu- 
facture of special-purpose refractories that 
are denser and more resistant to abrasion 
and thermal shock than those based on 
synthetic mullite. High cost and limited 
supply, both occasioned by the inaccessibil- 
ity of the deposits and the expense of 
transportation (first for long distances over 
difficult roads, then by river boat down the 
Brahmaputra to Calcutta) are cited as the 
principal influences restricting utilization 
of this mineral. 

Israel.—An industrial journal published 
an article describing the installations and 
operations of Koors Industries, Hasin-Esh 
division, which manufactures mullite-type 
refractories from raw materials mined in 
Israel’s Negev Desert. The resulting prod- 
ucts are mostly consumed by the domestic 
steel, cement, chemical, and ceramic 
industries.5 

South Africa, Republic of.—Output of 
kyanite-group minerals in 1971, the last 
year for which complete data are available, 
amounted to 49,020 tons of andalusite and 
19,246 tons of sillimanite. Comparable fig- 
ures for 1970 were 46,892 tons and 23,690 
tons, respectively. Exports in 1971 ac- 
counted for 41% of the output of andalu- 
site and exceeded that of sillimanite by 
7%. Exports in 1970 amounted to 56% 
and 88% of the respective outputs. 

United Kingdom.—The Highlands and 
Islands Development Board issued a report 
cataloguing observed mineral occurrences 
on Scotland’s Isle of Skye and mainland 
Ross and Cromarty County. Kyanite was 
one of the minerals specifically listed, but 
no information was released concerning 
possibilities for commercial development. 


3 Industrial Minerals (London). Australian Pro- 
duction of Industrial Minerals. No. 64, January 
1973, p. 27. 

* Mining Magazine (London). Island Copper 
Project. V. 127, No. 4, October 1972, pp. 
344-345, 347. 

5 Svec, J. J. Israeli High Alumina Refractories 
at Home and Abroad. Brick & Clay Record, v. 
160, No. 2, February 1972, pp. 32-33. 
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TECHNOLOGY 


In its annual review of materials for ce- 
ramic processing, an industrial journal pre- 
sented informative thumb-nail studies of 
the kyanite-group minerals and their con- 
tributions to modern technology. The re- 
search program of the Bureau of Mines in- 
cluded an investigation of beneficiation 
procedures applicable to kyanite-bearing 
materials from Idaho. A patent was issued 
for a process by which kyanite or other alu- 
minosilicate ores can be treated with 
chlorine to volatilize undesired iron and ti- 
tanium, leaving residues enriched in alu- 
minum and silicon that can be smelted to 
produce alloys of these two elements.’ 

Mullite, synthesized from pure silica and 
Bayer-process alumina (at least 99% Al203) 
and then shaped into spheres, was the re- 
fractory catalyst-support base selected for a 
catalytic-cracking process for the produc- 
tion of synthetic pipeline gas. A tabula- 
tion was published listing the physical, 
mechanical, and electrical properties, maxi- 
mum recommended service temperatures, 
and practical applications of certain spe- 
cial-purpose ceramics of the refractory 
mullite type.® 

A series of articles in a British journal 
presented a wide-ranging study of modern 
refractories and of the technology of their 
production and utilization. Prominently fea- 
tured among the materials discussed were 
the kyanite-mullite group of refractories. 
Included in one of the reports was a use- 
ful world-wide listing of principal refracto- 
ries manufacturers.10 

A number of articles were published 
dealing with theoretical and experimental 
considerations of potential importance for 
the future development of kyanite-mullite 
refractories technology.11 

An article reviewed technologic criteria 
for choosing types of refractories for a 
specified application. Considerations dis- 
cussed for mullite and other applicable 
materials included thermal conductivity, 
thermal expansion, specific heat, emissivity, 
bulk density, porosity-permeability, thermal- 
shock resistance, creep, and crushing 
strength and modulus of rupture at differ- 
ent temperatures. More briefly treated were 


the topics of refractory life expectancy and 
comparative costs.12 

The installations, equipment, and meth- 
ods in use by a major producer of mullite 
refractories were subjects dealt with in a 
two-part magazine article.13 New facilities 
for the development of refractories technol- 
ogy were placed in service by a leading in- 
dustrial refractories manufacturer, Kaiser 
Refractories. The Clay-Alumina Develop- 
ment and Applications section of the new 
facility specializes in research on alumino- 
silicate materials, including mullite.14 


6 Ceramic Industry Magazine. V. 100, No. 1, 
January 1973; Andalusite, p. 39; Dumortierite, p. 
62; Kyanite, p. 74; Mullite, p. 88; Sillimanite, p. 
102; and Topaz, p. 111. 

T Hildreth, C. L. (assigned to Ethyl Corp.). 
Chloridizing Alumina-Containing Ore. U.S. Pat. 
3,704,113, Nov. 28, 1972. 

S Ceramic Age. Mullite Balls Help Produce 
SNG. V. 89, No. 1, January 1973, p. 4. 

° Materials Engineering. Mechanical and Electri- 
cal Ceramics-Fired Parts. V. 76, No. 4, September 
1972, p. 366. 

10 Industrial Minerals (London). An Introduc- 
tion to Refractories. No. 58, July 1972, pp. 9-23. 
Refractory Raw  Materials- The Pro- 
ducers Reviewed. No. 59, August 1972, pp. 9-19. 
. The UK Refractories Industry. No. 61, 
October 1972, pp. 9-31. 

Refractories in the USA. No. 62, 
Drovempes 1972, pp. 9-11, 18-14, 17, 19-23, 25, 


11 Davis, Robert F., Ilhan A. Aksay, and Joseph 
A. Pask. Decomposition of Mullite. J. Am. 
Ceram. Soc, v. 55, No. 2, February 1972, pp. 
98-101. 

Davis, Robert F., and Joseph A. Pask. Diffu- 
sion and Reaction Studies in the System Al2Os- 
SiO». J. Am. Ceram. Soc., v. 55, No. 10, October 
1972, pp. 525-531. 

MacKenzie, K. J. D. Infrared Frequency Calcu- 
lations for Ideal Mullite (3AlzOs. 2810O0z). J. Am. 
ur Soc., v. 55, No. 2, February 1972, pp. 

Mazdiyasni, K. S., and L. M. Brown. Synthesis 
and Mechanical Properties of Stoichiometric Alu- 
minum Silicate UH: J. Am. Ceram. Soc., v. 
55, No. 11, November 1972, pp. 548-552. . 

McGee, Thomas D., and C. D. Wirkus. Mulli- 
tization of Alumino-Silicate Gels. Am. Ceram. 
Soc. Bull, v. 51, No. 7, July 1972, pp. 577-581. 

Peuty, R. A., D. P. H. Hasselman, and R. M. 
Spriggs. Young's Modulus of High-Density Poly- 
crystalline Mullite. J. Am. Ceram. Soc., v. 55, 
No. 3, March 1972, pp. 169-170. 

12 Russell G. A., Jr. Selection of Refractories 
for Modern Blast Furnace Stoves. Iron and Steel 
Eng., v. 49, No. 2, February 1972, pp. 42-48. 

18 Jeffers, P.E. CE Refractories-Part 1, A Pro- 
file on Progress; Part 2, An Organization of Spe- 
cialists. Brick & Clay Record, v. 161, Nos. 1 and 
2, July and Augus 1972, pp. 31-37, 43—44; and 
17-21, respectively. . , 

14 Jeffers, P. E. Kaiser Consolidates Research in 
New $25-Million Lab. Brick & Clay Record, v. 
160, No. 3, March 1972, pp. 26-27. 
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Lead 


By J. Patrick Ryan 1 


World production and consumption of 
lead reached record levels and achieved a 
near balance in 1972. Free world mine 
production increased about 1% with most 
of the net gain coming from the United 
States and Peru. Refined lead production 
was up nearly 2% with most of the major 
producing countries contributing to the in- 
crease. Consumption of metal rose 4%, the 
largest annual increase since 1969. The 
near balance between metal production 
and consumption brought relatively stable 
world market prices, particularly in the 
London Metal Exchange (LME) quota- 
tion. The average LME cash price pub- 
lished by Metals Week in terms of U.S. 
currency increased from 11.40 cents per 
pound in January to 14.51 cents in March, 
and generally declining thereafter to 13.98 
cents in December. The average equivalent 
LME price in 1972 was 13.68 cents. The 
average U.S. producers’ price after rising 
1.6 cents to 15.60 cents in the first 5 months 
trended lower thereafter to 14.50 cents in 
December. The average domestic price of 
lead on a nationwide delivered basis in 
1972 was 15.03 cents per pound. 


The domestic lead industry again 
achieved significant gains in both mine 
production and consumption. Refinery pro- 
duction also increased continuing the ris- 
ing trend of recent years after a falloff in 
1971, which was attributed to a reduction 
in imports of crude materials for process- 
ing at domestic plants. Both mine and re- 
finery production of lead reached the high- 
est levels since 1929 with respective gains 
of about 7% over 1971 output. The 
40,360-ton net increase in domestic mine 
output was achieved as gains in Missouri 
and Colorado more than offset declines in 
Idaho and Utah. Secondary lead output of 
616,600 tons, representing about 39% of 
the market supply, was nearly 20,000 tons 
more than the 1971 output. The apparent 
domestic supply of lead consisting of pri- 


mary, secondary, and imports (table 1) 
amounted to 1.57 million tons, 104,000 tons 
more than that of 1971. 

Demand for lead in transportation uses 
continued to grow as requirements for bat- 
teries and gasoline antiknock compounds 
increased 7% and 5%, respectively. The 
quantity of lead used in battery manufac- 
ture reached a record high, and lead used 
in antiknock additives was only slightly 
below the record achieved in 1970. Lead 
used in pigments, reversing a 3-year de- 
cline, increased 10% in 1972. Of the total 
lead consumption of 1.48 million tons, bat- 
teries accounted for 49%; antiknock com- 
pounds, 19%; ammunition, 6%; pigments, 
6%; and solder, 5%. 

Stocks of refined and antimonial lead at 
primary plants increased from 52,100 tons 
at the beginning of the year to 64,500 tons 
at yearend. Consumer and secondary stocks 
declined from 125,600 tons at the begin- 
ning of the year to 118,500 tons at year- 
end. Commercial sales and transfers for 
government use, totaling about 49,800 tons, 
reduced the uncommitted government 
stockpile of lead to 1,077,600 tons at year- 
end. 

St. Joe Minerals Corp. closed its Federal 
mine in October after 50 years of continu- 
ous operation thus phasing out mining op- 
erations in the Old Lead Belt of Southeast 
Missouri. 


Legislation and Government Programs. 
—Commercial sales of surplus lead by 
General Services Administration (GSA) 
from the Government stockpile and trans- 
fers for government use totaled 49,825 tons 
in 1972 compared with only 12 tons in 
1971. The disposals were authorized under 
Public Laws 91-46 and 89-9. Public Law 
92-356 enacted on July 26 authorized 
498,000 tons for disposal; 100,000 tons was 
authorized earlier under Public Law 91-46. 


S Mining engineer, Division of Nonferrous Met- 
ais. 
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Actual drawdown of government stocks 
during 1972 was 44,738 tons, leaving a 
total of 1,085,871 tons remaining in the 
stockpile on December 31. Of the total un- 
committed inventory at yearend 547,615 
tons was in excess of the 530,000-ton objec- 
tive. 

GSA concluded contracts in May with 
primary producers for the disposal of 
575,000 tons of surplus stockpile lead. 
Under terms of the contracts producers 
were obligated to purchase metal at the 
rate of 50,000 tons per year subject to sus- 
pension during quarters when producers’ 
stocks exceed one-tenth of the preceding 
year’s shipment of primary metal. The 
long-term contracts were amended at year- 
end by reducing the point of suspension to 
one-twelfth of the preceding year’s ship- 
ments and increasing the purchase require- 
ment to 55,000 tons per year. The new 
rates were to become effective January 1, 
1973. 

A bill (H.R. 16388) to provide for an 
adequate supply of lead and zinc for con- 
sumption in the United States from do- 
mestic and foreign sources was introduced 
in August and referred to the Committee 
on Ways and Means. The bill included a 
proposal to increase tariffs on lead in im- 
ported concentrates, lead and zinc un- 
wrought and wrought metals, lead and 
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zinc waste and scrap, and manufactures of 
these metals when exceeding specified lim- 
iting quantities. The bill also provided for 
revising the quotas for lead and zinc in 
concert with changes in the annual con- 
sumption. The proposed act was designed 
to implement the Mining and Minerals 
Policy Act of 1970 by encouraging private 
enterprise. No further action was taken on 
the bill by the 92d Congress. Bills (S. 
3136, H.R. 12958) were introduced in the 
2d Session, 92d Congress to regulate the 
amounts of lead and cadmium that may 
be released from glazed ceramic or enamel 
dinnerware; other bills introduced in the 
Congress relating to the use of lead in- 
cluded the following: S. 607—which would 
reduce the amount of lead contained in 
lead-based paints for residential use and 
establish procedures to minimize hazards 
of lead-based paint in any existing hous- 
ing; H.R. 15937—which would provide 
performance standards for emission control 
devices to reduce air pollution from used 
vehicles, which could affect the use of lead 
in gasoline. The enactment of the Noise 
Control Act of 1972, which sets limits on 
noise emission, could stimulate the use of 
lead as a noise suppressing material in 
construction and other equipment. 

On February 23 the Environmental Pro- 
tection Agency (EPA) published guidelines 


Table 1.—Salient lead statistics 
(Short tons unless otherwise specified) 


1968 1969 1970 1971 1972 
United States: 
Production: 
Domestic ores, recoverable lead con- 
77/7 8 359, 156 509,013 571,767 578, 550 618,915 
Value thousands.. $94,903 3151,635 $178,609 $159,679 3186, 046 
Primary lead (refined): 
om domestic ores and base 
I)) 8 349,039 513,931 528, 086 573,022 592, 658 
From foreign ores and base bullion 118, 271 124,724 188 ,644 76,993 103,001 
Antimonial lead (primary lead content) 19,494 6,2 11,655 16,116 8,185 
ondary lead (lead content 550,879 603 ,905 597,390 596,797 616,597 
Exports of lead materials excluding scrap. . - 8,281 4,968 7,747 5,925 8,97 
Imports, general: 
Lead in ore and matte 87,836 109,252 112,406 65,998 101,514 
Lead m base bullion...............- 1,998 296 41 895 
Lead in pigs, bars, and old 344,601 285, 342 251,480 198,970 245,625 
tocks December 81 (lead content): 
At primary smelters and refineries. . _ _ 90,427 101,860 192,985 121. 660 145, 573 
At consumer plants 78, 900 126, 404 133, 502 125, 577 118,544 
Consumption of metal, primary and sec- 
/ ³˙’ꝛmmmmm y EL 1,328,790 1,389,358 1,360,552 1,481,514 1,485,254 
Price: Common lead, average, cents per 
EE 13.21 14.93 15.69 13.89 15.03 
World: 5 
Production 
LEE 8,814,992 3,566,061 3,741,546 3,771,879 3,848,582 
Smelter- u i usu %⅛ͤ K oo Sec eee 8,250,514 8,558,458 3,628,422 3,500,868 3,725,534 
Price: London, common lead, average, 
cents per pound 10.88 13.09 18.76 11.52 13.68 


1 Quotations for 1968-71 at New York and for 1972 on a nationwide, delivered basis. 
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in the Federal Register calling for a staged 
reduction in the lead content of gasoline 
and requiring that major oil companies 
provide at least one grade of unleaded ga- 
soline—actually, 0.05 gram per gallon—by 
July 1, 1974. The proposed timetable for 
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the reduction of lead in gasoline provided 
for a maximum lead content of 2 grams 
per gallon by January 1, 1974; 1.7 grams 
per gallon by January 1, 1975; 1.5 grams 
per gallon by January 1, 1976; and 1.25 
grams per gallon by January 1, 1977. 


United States percent of world production 
(refined, domestic ore) 


vd 
xe production domestic ore 


New York price 


965 970 1975 


Figure 1.—Trends in the lead industry in the United States. 
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Table 2.—Lead statistics, 1931—72 
(Short tons unless otherwise specified) 


United States 
— ͤ—. . .... Ü .'. .wmwuÜ. . ' ' '. — — ——————————————————————————— World 
Year . Refinery Price production 
Mine production Secondary Imports Exports Consump-_ (cents per (mine) 
production (primary production (refined) ! tion pound) 
sources) 

1931..... 404 ,622 442, 764 234,700 10 21,665 567 , 700 4.24 1,461,000 
1982_____ 292,968 281,941 198,300 44 23,516 416,700 8.18 1,815,000 
1933_____ 272, 677 263, 676 224, 500 109 22, 835 449, 500 3 1,304, 000 
1934. 287,339 811,236 208, 400 283 5,909 488, 000 8.86 1,447,000 
1935..... 831,108 824,560 270 ,400 1,322 6,982 538,900 4.06 1,523,000 
1936. .... 372,919 399,156 262,900 2,590 18,313 633,600 4.71 1,656,000 
1937 464, 892 467,317 275, 100 4,903 20,091 678 , 700 6.01 1,863,000 
1938..... 869,726 883,669 224,900 8,235 45,866 546,000 4.74 1,942,000 
1939_____ 418 ,979 484, 035 241, 500 7,139 74,392 667, 000 5.05 1,902,000 
1940_____ 457,392 533,179 260,346 151,548 23, 755 782,000 5.18 1,986,000 
1941..... 461,426 570,967 397,416 274,189 14,359 1,050,000 5.79 1,784,000 
1942..... 496,239 566,839 323,001 366,497 1,940 1, 043, 000 6.48 1,798,000 
1948..... 453,313 469, 612 342,094 244,510 2,008 1,118,000 6.50 1,591,000 
1944_____ 416,861 464,763 831,416 222,758 15,523 1,118,600 6.50 1,453,000 
1945. 390, 831 443, 585 363,039 227, 469 1,408 1,051,600 6.50 1,302,000 
1946_____ 835,475 838,197 392,787 115, 503 598 956, 500 8.11 1,268,000 
1947 384, 441,010 511,970 159,513 1,523 1,172,000 14.67 1,498,000 
1948_____ 890,476 406,694 500,071 247,116 1,133,895 18.04 1,571,000 
1949..... 409,908 411,338 412,188 215,240 969 957,674 15.86 1,709,000 
1950_____ 430,827 508,314 482,275 441,788 2,735 1,237,981 13.30 1,850,000 
1951..... 888,164 417,693 518,110 179,032 1,281 1,184,793 17.49 1,890,000 
1952..... 390,162 472,852 471,294 510,720 1,762 1, 130, 795 16.47 2,030, 000 
1953 342, 644 467,891 486 , 737 385 ,071 803 1,201,604 13.48 2,100,000 
1954..... 825,419 486,712 480,925 276,286 596 1,094,871 14.05 2,270,000 
1955 338,025 479,157 502,051 264,149 403 1, 212, 644 15.14 2,430, 000 
1958 352, 826 542, 308 506, 755 262, 654 4,628 1,209,717 16.01 2,490,000 
1957_____ 838,216 533 , 538 489 ,229 324,279 4,889 1,188,115 14.66 2,640,000 
1958_____ 267 ,377 410,156 401,787 368 , 452 1,359 986,387 12.11 2,590,000 
1959 255, 586 840,931 451,387 263,416 2,756 1,091,149 12.21 2,570,000 
1960..... 246, 669 382, 436 469,903 206, 033 1,967 1,021,172 11.95 2,620,000 
1961..... 261,921 449, 565 452 , 792 256 , 852 2,133 1,027,216 10.87 2,640,000 
1962 286,956 876,063 444,202 257,201 2,108 1,109,685 9.68 2,765,000 
1963_____ 253,369 894,732 493,471 227 ,027 1,088 1,163,358 11.14 2,775,267 
1964_____ 286 ,010 449 ,429 541,582 207,844 10,175 1,202, 138 18.62 2,779,182 
1965..... 301,147 418 ,249 575,819 222, 613 7,811 1,241,482 16.00 2,966, 508 
1966 — 327,368 440, 735 572,834 285,389 5,485 1,328,877 15.12 3,138,779 
1967 316,931 379, 894 553,772 863,598 6,536 1,260,516 14.00 3,159,343 
1968..... 859,156 467,310 550, 879 338,120 8,281 1,328,790 13.21 3,314,992 
1969..... 509,013 638,655 603,905 278,880 4,968 1,389,368 14.98 3,566,061 
1970..... 571,767 666,730 597,390 244,623 7,747 1,360,552 15.69 3,741,546 
1971..... 578, 550 650,015 596,797 195, 587 5,925 1,431, 514 13.89 3,771,879 
1972 618,915 695, 659 616,597 242,390 8,876 1,485,254 15.08 3,848,582 


1 1931-39 includes a small quantity of scrap. 


DOMESTIC PRODUCTION 


MINE PRODUCTION 74% of the total domestic mine production 
Domestic mine output of recoverable Of lead. The 10 leading mines produced 
lead continued its uninterrupted rise since 84%, and the 25 leading mines contributed 
1967 with an increase of about 7% in 1972 nearly 99%. 
to 618,900 tons. Monthly production St. Joe Minerals Corp. closed its Federal 
reached a maximum of 56,900 tons in Au- Mine in October and reported that its new 
gust, slightly more than the maximum Brushy Creek mine in the New Lead Belt 
achieved in 1971. Production from Mis- With a production potential of 50,000 tons 
souri mines increased 59,800 tons to of lead per year is scheduled to start mill- 
489,400 tons, representing 79% of the total ing early in 1973. Although St. Joe re- 
domestic mine output. Idaho, the second ported a 3% increase in lead concentrate 
largest producing State, provided 10%; production to 312,700 tons, output of lead 
Colorado, 5%; and Utah, 3%. and lead alloy declined 6% to 207,877 
The Buick mine of AMAX Lead Co. of tons. Operations at the company’s Hercula- 
Missouri was again the leading lead pro- neum smelter were interrupted by a 2- 
ducer with an output of 189,000 tons of week work stoppage.? | 
lead concentrate in 1972. The seven lead- ——P : . 
ing mines, all in Missouri, contributed >> 8; d" Minerals Corp. N 
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Ozark Lead Co.’s Ozark mine produced 
69,100 tons of lead in concentrates com- 
pared with 55,300 tons in 1971. The pro- 
duction gain reflected a return to full-scale 
operation following a production cCurtail- 
ment in 1971 because of a buildup of 
concentrates during the period when the 
Glover custom smelter was closed by a 
labor strike. 

Production of lead in Idaho was 5,200 
tons less than in 1971. Increased output at 
the Bunker Hill and Star mines did not 
fully offset the loss in output at the Lucky 
Friday mine. Hecla Mining Co. reported 3 
ore production of 263,595 tons at the Star- 
Morning mine, owned jointly by Hecla 
(30%) and Bunker Hill (70%), about 
17,000 tons more than in 1971. Hecla’s 
share of the 1972 silver-lead-zinc ore pro- 
duction was 79,079 tons assaying 5.33% 
lead and yielding 3,854 tons of lead. Ex- 
tensive deep level development was com- 
pleted, including deepening of No. 4 shaft 
to the 7,900-foot level and approximately 
4,150 feet of development footage. Hecla’s 
share of computed ore reserves increased 
4,000 tons to 265,000 tons at yearend. He- 
cla’s Lucky Friday mine produced 192,020 
tons of ore assaying 10.43% lead, compared 
‘with 213,390 tons assaying 11.3% lead in 
1971. Ore reserves at yearend totaled 
584,000 tons, about 32,000 tons more than 
1 year earlier. The main shaft was deep- 
ened to 30 feet below the 4,250-foot level, 
and a pilot station crosscut was completed 
at the 4,250 level. Crosscuts were com- 
pleted through the vein on the new 4,050 
level. 

Output of lead in Utah declined about 
46% in 1972. The Mayflower mine oper- 
ated by Hecla Mining Co. produced 
114,604 tons of ore yielding 3,586 tons of 
lead compared with 4,860 tons in 1971. 
The mine was closed at yearend. 

Kennecott Copper Corp. reported that 
output of lead increased at its Burgin 
mine in the Tintic District, Utah, in 1972 
owing to improved working conditions and 
the discovery of a new ore zone. The criti- 
cal shortage of skilled miners continued to 
hamper mine development and 
production. 


In Colorado lead output, continuing the 
rising trend since 1968, increased nearly 
22% in 1972. As in 1971 the production 
gain was attributed largely to increased 
output at the Leadville Unit, an Ameri- 
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can Smelting and Refining Co. (ASARCO) 
—managed joint venture with Newmont 
Mining Corp. ASARCO reported that in 


the first full year of operation of the new 


shaft, the Leadville mine produced 208,000 
tons of lead-zinc-silver ore and recovered 
7,400 tons of lead compared with 4,000 
tons in 1971.5 The mill operated somewhat 
below its capacity of 700 tons of ore per 
day during the year, but with the greater 
development of the No. 5 ore body, near 
capacity production is expected in 1973. 
Ore reserves at yearend were estimated at 
2,609,000 tons averaging 5.16% lead, 9.92% 
zinc, and 2.53 ounces of silver and 0.068 
ounce of gold per ton. Idarado Mining Co. 
mined and milled 386,500 tons of lead- 
zinc-copper ore in 1972 compared with 
391,300 tons in 1971. Ore reserves at year- 
end were estimated at 2.86 million tons av- 
eraging 3.31% lead, 4.80% zinc, 0.74% cop- 
per, and 0.03 ounce of gold and 1.75 
ounces of silver per ton.6 


SMELTER AND REFINERY PRODUCTION 


Continuing the rising trend since 1967, 
output of lead at primary refineries in- 
creased 7% in 1972. Gains were recorded 
in metal recovered from both domestic and 
foreign concentrates. Production from do- 
mestic primary sources increased 19,000 
tons, and from foreign sources the gain 
was 26,000 tons. The 696,800 tons of pri- 
mary refined lead produced in 1972 was 
the largest total output since 1929. About 
8595, of the total production was derived 
from domestic ores compared with 88% in 
1971. An additional 1,200 tons was refined 
from scrap. Antimonial lead production 
declined for the fourth consecutive year 
with only 14,000 tons of lead recovered, of 
which 6,100 tons originated from domestic 
ores, 2,100 tons from foreign ores, and 5,800 
from scrap. The antimony content in- 
creased by 1.0% to 7.0%. 

The Herculaneum, Mo., smelter of St. 
Joe Minerals Corp. produced 207,900 tons 
of lead metal and alloys, about 14,000 tons 
less than in 1971. The production decline 
resulted from a 2-week work stoppage in 
April. 

; 8. Mining Co. 1972 Annual Report. Pp. 
S * Kennecott Copper Corp. 1972 Annual Report. 
‘s ASARCO. 1972. Annual Report. P. 7. 


* Newmont Mining Corp. 1972 Annual Report. 
Pp. 8-9. 
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AMAX Lead Co. of Missouri reported 
that the smelter at Buick, Mo., jointly 
owned by AMAX and Homestake Mining 
Co., produced 133,000 tons of refined lead, 
compared with 109,000 tons in 1971. Of 
the total output 67,000 tons were for the 
account of AMAX-Homestake, and the re- 
mainder was processed on toll for other 
producers.” 

ASARCO's custom smelting and refining 
plant at Glover, Mo., operating at less 
than capacity because of market conditions, 
produced 86,400 tons of lead compared 
with 66,500 tons in 1971, a year in which 
the smelter was shut down for nearly 4 
months by a strike. Most of the concen- 
trate treated at the Glover plant came 
from the Ozark Lead Co. mine at Sweet- 
water, Mo. Concentrates from 13 other do- 
mestic mines in five States and from one 
mine in Honduras also were treated at 
Glover. The East Helena, Mont., smelter 
operated continuously during the year 
processing crude ores and concentrates 
from approximately 54 domestic mines and 
mines in Canada, Peru, and Australia. The 
El Paso lead smelter processed ores and 
concentrates from about 28 domestic mines 
in seven States and from mines in Peru, 
Canada, Honduras, Nicaragua, Australia, 
and Mexico. Refined metal output at the 
company’s Omaha refinery, which processed 
lead bullion from the East Helena and El 
Paso smelters, totaled 142,700 tons, 20,200 
tons more than in 1971 when production 
was interrupted by a 7-week labor strike. 

The Bunker Hill smelter-refinery of Gulf 
Resources & Chemical Corp. at Kellogg, 
Idaho, produced 131,000 tons of lead in all 
forms, 2% more than in 1971 and a new 
record. The corporation attributed the in- 
crease in lead production to improved op- 
erating techniques at the smelter.8 
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RAW MATERIAL SOURCE 

Domestic mines delivered 619,000 tons of 
recoverable lead in concentrates to domes- 
tic primary smelters in 1972. This 
represents 88% of the plant production of 
703,800 tons of primary refined and anti- 
monial lead compared with 87% in 1971 
and 84% in 1970. Lead recovered from im- 
ported concentrate smelted during the year 
amounted to 105,000 tons, about 24,100 
tons more than in 1971. The 7,000 tons of 
lead recovered from lead scrap processed at 
primary plants was nearly double the 1971 
total but constituted only 1% of the total 
lead from primary plants. Raw material 
stocks at the beginning of the year at pri- 
mary plants totaled 165,500 of which 
84,400 tons was in process and 1,800 tons 
was in secondary materials. Total stocks 
trended upward from a low of 163,800 tons 
at the end of January to a high of 204,000 
tons at the end of November. At yearend, 
stocks of primary materials awaiting proc- 
essing contained 92,900 tons of lead, mate- 
rial in process 101,900 tons, and secondary 
materials 2,500 tons, making a total of 
197,300 tons. 

Scrap materials consumed in 1972 totaled 
814,400 tons, nearly 30,000 tons more than 
in 1971. New scrap in the form of pur- 
chased drosses and residues from a wide 
variety of sources aggregated 158,900 tons, 
about 19% of the total input. The remain- 
der, old scrap, was predominantly battery 
scrap with small amounts of cable lead, 
type metal, solder, babbitt, and soft and 
hard lead. The scrap processed was essen- 
tially all from domestic sources. General 
imports of reclaimed scrap, mainly from 
Australia, totaled 3,200 tons (lead con- 
tent), slightly less than in 1971, but ex- 
ports of lead scrap totaling 35,200 tons 
were about double those in 1971. Stocks of 
scrap at smelters at yearend were nearly 
66,300 tons, about 7,300 tons less than at 
yearend 1971. 


CONSUMPTION AND USES 


Lead consumption in the United States 
increased nearly 4% in 1972 to a new rec- 
ord of 1.48 million tons. Monthly require- 
ments were higher than those of 1971 in 
every month except July and September. 
All major product categories required 
greater quantities of lead than in 1971. In 
the metal products category, the 46,800-ton 


(7%) increase in battery requirements 
more than offset decreases in the quantity 
of lead used in ammunition, cables, calk- 
ing, tubes, sheet lead, and other products. 
The growth in battery lead requirements 


7 AMAX. 1972 Annual Report. P. 17. 
8 Gulf Resources & Chemical Corp. 1972 An- 
nual Report. P. 23. 
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largely reflected continued increase in the 
population of both on-the-road and off- 
the-road motor vehicles using battery 
power for starting, lighting, ignition, and 
propulsion. A total of 55.5 million automo- 
tive batteries were produced in 1972, about 
43.2 million of which were required for re- 
placement and the remainder for new car 
production. The growth in antiknock re- 
quirements was resumed in 1972 after a 
5% decrease in 1971. The quantity of lead 
used in gasoline antiknock compounds in- 
creased 5% to 278,340 tons, only slightly 
less than the record consumption in 1970. 
The gain in lead antiknock additives re- 
flected continuing growth in gasoline pro- 
duction and an increase in the average 
lead content per gallon of gasoline, from 
2.59 grams per gallon in 1971 to 2.63 
grams per gallon in 1972. 

Soft refined lead represented 65% of the 
total consumption, antimonial lead 29%, 
and lead in other alloys, mainly solder and 
bearing metals, accounted for 5%. Lead in 
copper-base scrap accounted for 1% of 
consumption. 


The domestic supply of lead metal from 
all sources—production, imports for con- 
sumption, stock changes, and stockpile re- 
leases—totaled about 100,000 tons more 
than reported consumption and exports. 
The unaccounted for supply in 1972, 
amounting to about 7% of reported con- 
sumption compares with an annual average 
of approximately 64,000 tons for the 
1963—72 period. The difference in totals is 
attributed to unreported consumption and 
stock buildup, especially by small users and 
dealers that do not report to the Bureau of 
Mines. 

The compound annual growth rate in 
lead consumption during the 10-year pe- 
riod 1963-72 averaged about 2.5% owing 
largely to the increased demand from the 
transportation sector for batteries and gas- 
oline additives, which together showed an 
annual growth of 4.895 and accounted for 
approximately 6895 of the total domestic 
consumption in 1972, but only 54% in 
1963. 

Pigments and weights and ballast uses 
also showed significant growth, but lead 
consumption in most other metal products 
was less than in 1971. In 1963 the use of 
lead in various products in terms of per- 
cent of total was as follows: Batteries 59%, 
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other metal products 32%, pigments 8%, 
chemicals including antiknock compounds 
17%, and miscellaneous and other un- 
classified uses 3%. In 1972, the comparative 
percentages were as follows: Batteries 49%, 
other metal products 23%, pigments 6%, 
chemicals including antiknock compounds 
1995, and miscellaneous and other unclassi- 
fied uses 3%. 


LEAD PIGMENTS 


Lead requirements for the production of 
lead oxides and pigments totaled 450,900 
tons, about 6% more than in 1971. The 
quantity of lead used in making white 
and red lead was virtually the same as in 
1971 and constituted about 6% of the total 
lead consumed in pigments. White lead 
requirements in 1972 were little more than 
one-half those 10 years ago, whereas the 
quantity used in red lead was only slightly 
less. Litharge production and shipments 
were about the same as in 1971 but were 
substantially greater than in 1963. Most of 
the litharge shipments went to battery 
manufacturers and is included in “Other.” 
This category comprising 77% of the total 
shipments has increased from 72,400 tons 
in 1963 to 113,700 tons in 1972. Litharge 
for use in ceramic glazes amounting to 16% 
of the total shipments was slightly less than 
in 1971. 


Shipments of white lead exceeded produc- 
tion, but red lead shipments were less than 
production. In 1972, shipments of litharge 
continued to exceed production for the 
eighth consecutive year, indicating a con- 
tinued drawdown in stocks. 


Prices.—Although more frequent then in 
1971, lead pigment price changes were rel- 
atively moderate during the year. The 
price of basic carbonate white lead in car- 
load lots, freight allowed, remained vir- 
tually unchanged at 22.3 cents per pound 
during the first 6 months. In July the 
price was increased to 23.9 cents per 
pound and remained unchanged thereafter 
to yearend. The quoted price of red lead 
oxide (Pb304) in carload lots, at works, 
was advanced from 17.75 cents in January 
to a range of 18.50-18.95 cents in Feb- 
ruary, 18.95-20.45 cents in May and 20.0- 
20.45 cents in June, remaining unchanged 
to October when the price quotation was 
reduced to 19.25 cents. The price was 
reduced again in December to a range of 
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18.75-18.90 cents. The price quotation 
of commercial-grade litharge, powdered, in 
carload lots, at works, ranged between 
17.75-18.00 cents per pound and 19.25- 
19.50 cents during the year and was 18.00 
cents at yearend, the same as at the begin- 
ning of the year. 

The value of shipments of white lead, 
red lead, and litharge amounted to $61.1 
million, an average of $344 per ton com- 
pared with $57.1 million and $325 per ton, 
respectively, in 1971. 

Foreign Trade.—Exports of pigment- 
grade lead oxides total 1,866 tons valued 
at $818,400 and exports of lead oxides 
other than pigment grade amounted to 
nearly 500 tons valued at $455,600. Ship- 
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ments went to about 36 countries. Canada, 
South Vietnam, West Germany, Italy, 
Japan, and Trinidad were the leading im- 
porters of pigment-grade lead oxide, ac- 
counting for 80% of the total. Canada, 
West Germany, Japan, and Netherlands re- 
ceived nearly 85% of the nonpigment- 
grade oxide exported. 


Imports for consumption of lead pig- 
ments and compounds decreased 5% in 
quantity but increased 21% in value to 
$9.2 million. Litharge which comprised 
58% of the total imports increased 4%, 
but imports of red lead decreased 74%. 
Mexico supplied nearly all of the 15,360 
tons of litharge and 1,290 tons of red lead 
imported. 


STOCKS 


Inventories of refined and antimonial 
lead at primary smelters and refineries de- 
clined through the first 4 months as ship- 
ments exceeded production then increased 
steadily through September falling off 
again at yearend. Metal stocks totaling 
52,100 tons at the start of the year in- 
creased to 64,500 tons at yearend. Stocks of 
base bullion declined about 2,300 tons dur- 
ing the year, but ore and matte stocks in- 
creased 13,800 tons. 


Stocks of lead in all forms at consumer 
and secondary smelting plants totaled 
118,500 tons at yearend, which reflects a 
7,000-ton reduction during the year. Re- 
fined soft lead constituted 62% of the total 
compared with 65% of the total in 1971. 

Stocks of lead at producers and consum- 
ers plants totaling about 264,000 tons, rep- 
resented slightly more than 2 months’ 
domestic consumption. 


PRICES 


Although the quoted price range of 
common-grade lead on a nationwide deliv- 
ered basis was 14.0 to 14.8 cents, the pro- 
ducer price based on the weighted average 
of domestic sales as reported by Metals 
Week remained unchanged through Janu- 
ary at 14.0 cents per pound. Two price 
changes in February raised the price to 
15.5 cents, which held until mid-April 
when a split quotation of 15.5 to 16.0 
cents again developed because some pro- 
ducers raised their price. The average 
price in April and May was 15.6 cents. 
Thereafter an average price of 15.5 cents 
held until late in August when one major 
producer lowered its price 0.5 cent to 15.0 
cents and the split quotation became 15.0 
to 16.0 cents. In mid-October the quoted 
price range became 14.5 to 16.0 cents when 
one producer reduced its price 0.5 cent to 
14.5 cents. The price reduction reflected an 
increased supply situation attributed to 


gains in imports, metal inventories, and 
GSA releases. The split price quotation of 
14.5-16.0 cents per pound continued un- 
changed through December; however, vir- 
tually all sales were made at 14.5 cents. 
Hence the weighted average producers’ 
price of lead at yearend was 0.5 cent more 
than at the beginning of the year. The 
spread between the average domestic price 
of lead and the average equivalent London 
Metal Exchange (LME) spot quotation 
narrowed during the year from 2.6 cents 
in January to 1.4 cents in September and 
05 cent in December. The average 
weighted domestic price for the year was 
15.0 cents per pound. 

The LME average spot quotation 
trended upward from a low of £97.80 per 
metric ton in January to £123.79 in Sep- 
tember and to £131.39 in December. The 
equivalent price in terms of U.S. dollars 
was 11.40 cents per pound in January, 
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13.71 cents in September, and 13.98 cents 
in December; the average for the year was 
13.68 cents (using a Sterling exchange av- 
erage of 250.08 cents) compared with an 
average price of 11.52 cents in 1971. 

The relative stability in the domestic 
price of lead in 1972 was attributed largely 
to the near balance between supply and 
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demand during most of the year. Some sof- 
tening of the market developed whenever 
excess inventories developed in relation to 
metal consumption. Selling prices for lead 
were well below the price ceiling of 16.5 
cents established under U.S. price control 
regulations. 


FOREIGN TRADE 


Exports of lead materials during 1972 
aggregated 43,600 tons valued at $8.8 mil- 
lion, compared with 23,000 tons valued at 
$6.2 million in 1971. Wrought and un- 
wrought metal constituted 19% of the 
total exported; the remaining 81% was 
contained in scrap materials, most of 
which was shipped to Canada. 

Reversing the declining trend since 1967, 
general imports of lead materials increased 
31% in 1972 to a total of 348,000 tons val- 
ued at $84.5 million. Receipts of lead in 
concentrates and other crude materials 
were about 36,000 tons more than in 1971 


and metal receipts increased 46,800 tons to 
nearly 242,400 tons. The quantity of lead 
in ores and concentrates received exceeded 
the quantity entered duty paid for con- 
sumption by nearly 50,000 tons, indicating 
a buildup of lead ores in bond. Canada 
continued to be the leading supplier of 
crude lead materials with 30% of the 
total, followed by Peru, Australia, and 
Honduras. Canada also continued to be 
the leading metal supplier with 34% of 
the total followed by Peru 20%, Australia 
15%, Mexico 15%, and the United King- 
dom 5%. 


WORLD REVIEW 


In 1972 mine production of lead in 
non-Communist countries (including Yugo- 
slavia), depending on the reporting base 
and source, and scope of estimating, 
ranged from 2.89 million tons based on 
data compiled by the Bureau of Mines, 
through the International Lead and Zinc 
Study Group preliminary total of 2.82 mil- 
lion tons to the American Bureau of Metal 
Statistics (ABMS) total of 2.73 million 
tons. Bureau of Mines data, which indicate 
the basis used insofar as possible, depend 
largely on government information, as do 
those of the Study Group, although a 
somewhat different basis is used by the 
Study Group. ABMS relies largely on com- 
pany and industry association sources. The 
Bureau of Mines estimated production in 
Communist countries (excluding Yugosla- 
via) at 0.96 million tons and the world 
total at 3.85 million tons, an alltime rec- 
ord high. Smelter output of lead is re- 
ported by the Bureau of Mines as primary 
output, insofar as possible, whereas the 
Lead and Zinc Study Group reports metal 
yutput from both primary and secondary 
sources. Thus, smelter output in 1972 in 


non-Communist countries, ranged from the 
Study Group preliminary total of 3.32 mil- 
lion tons through the ABMS total of 2.95 
million tons to the Bureau of Mines total 
of 2.77 million tons. In addition the Bu- 
reau of Mines estimated 0.95 million tons 
of metal produced in Communist countries 
(excluding Yugoslavia) to provide a world 
total of 3.73 million tons of primary lead. 
The ABMS estimate for the same Commu- 
nist countries was 1.07 million tons for a 
world smelter production of 4.02 million 
tons of lead. 


The United States maintained its rank 
as the leading mine producer of lead in 
1972, accounting for approximately 16% of 
the world total, followed by the U.S.S.R., 
Australia, Canada, Peru, Yugoslavia, and 
Mexico each with production exceeding 
100,000 tons of lead in ore mined; these 
seven countries produced 67% of the world 
total. Non-Communist country lead output 
increased about 2% because production 
gains from mines in the United States, 
Peru, and Yugoslavia more than offset the 
loss in Canada. The North America area 
increase was about 3% and the 1.24 mil- 
lion tons produced represented 43% of the 
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non-Communist country total and 32% of 
the estimated world total. 


The United States also continued to be 
the leading producer of primary lead 
metal as well as secondary lead. The 
U.S.S.R. again ranked second, followed by 
Australia, Japan, Canada, Mexico, France, 
West Germany, People’s Republic of 
China, and Spain. The 10 countries each 
produced more than 100,000 tons and to- 
gether accounted for 72% of the world 
total. The North America area accounted 
for 34% of the non-Communist country 
metal output and 29% of the estimated 
world output (excluding U.S. secondary 
production). The 8% gain in non-Commu- 
nist country primary metal output came 
chiefly from increases in the United States, 
Canada, Mexico, Peru, France, Spain, Aus- 
tralia and Japan. The smelter output data 
for some countries, particularly France, 
Japan, and West Germany, includes sec: 
ondary metal. 

According to preliminary data compiled 
by the International Lead and Zinc Study 
Group (ILZSG), non-Communist country 
consumption of lead in 1972, including 
primary and secondary metal, amounted to 
3.73 million tons, about 5% more than in 
1971. Most of the increase came from Eu- 
ropean countries. ILZSG non-Communist 
country comparative statistics on metal 
production and consumption indicate a 
supply deficit of about 74,000 tons in 1972 
compared with an indicated surplus of 
nearly 16,000 tons in 1971. However, the 
indicated production deficit was not re- 
flected in producers’ stocks, which in- 
creased about 40,000 tons during the year 
to 266,000 at yearend. Consumer's stocks in 
the United States, United Kingdom, and 
Japan combined declined about 4,300 tons 
to 145,000 tons at yearend. 

Trade data for the first 9 months of 
1972 compiled by ILZSG disclosed that im- 
ports of lead bullion and refined lead into 
Socialist countries from the rest of the 
world totaled about 45,000 tons, 3,000 tons 
more than exports. 

Algeria.—Société Nationale de Recherche 
et d’Exploitation Miniére (Sonarem), the 
Algerian state mining agency, initiated an 
expansion and reconstruction program at 
the El Abed lead-zinc mine to increase 
production from 800 to 3,300 tons per day. 
The El Abed ore body is an extension of 
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the Bou Beker-Touissit ore deposit across 
the border in Morocco. Total ore reserves 
at El Abed were estimated to contain 
68,000 tons of lead and 391,000 tons of 
zinc. 

Australia.—Mine production of lead in- 
creased nearly 295 to 451,000 tons. The 
production gain was largely attributed to 
increased output at Broken Hill mines and 
at the Rosebery mine in Tasmania. 

M.I.M. Holdings Ltd. reduced produc- 
tion of silver-lead-zinc ore at its Mount Isa 
operations nearly 12% to 2.20 million tons 
and recovered about 127,800 tons of lead, 
31,000 tons less than in 1971. The average 
lead content of the ore treated was 6.9% 
compared with 7.2% in 1971. The lead 
smelter operated well below design capac- 
ity throughout the year. In June 1972 the 
company reported silver-lead-zinc primary 
ore reserves in the Mount Isa mine at 61.7 
million tons averaging 4.8 ounces silver per 
ton, 6.9% lead, and 6.3% zinc. At the Hil- 
ton mine primary silver-lead-zinc ore re- 
serves were estimated at 39.2 million tons 
averaging 5.8 ounces silver per ton, 7.7% 
lead, and 9.6% zinc.? 

Broken Hill South Ltd. treated 216,200 
tons of ore averaging 9.7% lead, 6.7 ounces 
silver per ton, and 8.595 zinc and pro- 
duced 29,000 tons of lead concentrate aver- 
aging 68.7% lead, 44.7 ounces silver per 
ton, and 4.9% zinc. In addition, the com- 
pany treated 224,100 tons of dump mate- 
rial assaying 2.8% lead, 3.2 ounces silver 
per ton, and 4.1% zinc and produced 3,230 
tons of lead and 366,100 ounces of silver in 
lead concentrate and 5,950 tons of zinc in 
zinc concentrate. The lead concentrates 
produced by the company were sold to the 
Broken Hill Associated Smelters, Pty. Ltd. 
(BHAS) at Port Pirie. In addition to cop- 
per and zinc the company’s operation at 
Cobar produced 3,660 tons of lead concen- 
trate assaying 45.7% lead from the treat- 
ment of copper-zinc ore. The company 
closed its South mine in July after 87 
years of operation. 


E.Z. Industries Ltd. (Electrolytic Zinc 
Co. of Australia Ltd.) continued to ex- 
pand production at its Rosebery mine in 
Tasmania. During fiscal year 1972 the com- 
pany milled 473,800 tons of zinc-lead-cop- 
per ore and produced about 24,000 tons of 
lead concentrate, a 54% gain in ore milled 


9 M.LM. Holdings Ltd. 1972 Annual Report. 
Pp. 5-6. 
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and a 75% gain in output of lead concen- 
trate compared with production in fiscal 
vear 1971. The expansion program to dou- 
ble production was virtually completed 
during the fiscal year. 

Lead production at the Port Pirie 
smelter operated by BHAS was 207,200 
tons, a gain of 18,700 tons over 1971 out- 
put attributable largely to uninterrupted 
operations and absence of labor strikes 
during the year. 

At the New Broken Hill Consolidated 
Ltd. (NBHC) mine at Broken Hill 1.26 
million tons of lead-zinc-silver ore averag- 
ing 7.9% lead, 13.6% zinc, and 2.0 ounces 
silver per ton was milled to produce 
124,000 tons of lead concentrate containing 
94,000 tons of lead, and 2.0 million ounces 
of silver. The gain of 7% in concentrate 
production reflected increased ore produc- 
tion due to the absence of industrial stop- 
pages during the year and slightly higher 
ore grade. At the Zinc Corp. Ltd. (ZC) 
mine the company milled 920,000 tons of 
ore averaging 10.9% lead, 10.6% zinc, and 
2.9 ounces silver per ton and produced 
126,000 tons of lead concentrate containing 
96,000 tons of lead and 2.1 million ounces 
of silver, virtually the same as in 1971. Es- 
timated fully developed ore reserves in the 
NBHC mine at yearend were 7.28 million 
tons assaying 9.1% lead, 14.0% zinc, and 
2.3 ounces silver per ton. In the ZC mine 
estimated ore reserves remained virtually 
unchanged at 6.83 million tons averaging 
11.6% lead, 9.8% zinc, and 2.5 ounces sil- 
ver per ton. 

Sulphide Corp. (Pty.) Ltd. produced 
30,200 tons of lead bullion at its Cockle 
Creek smelter, a gain of 3,400 tons over 
1971 output. The company’s output of 
zinc, sulfuric acid, and cadmium also in- 
creased in 1972. 

North Broken Hill Ltd. reported that it 
mined 563,470 tons of ore during fiscal 
1972. The ore assayed 13.0% lead, 10.0% 
zinc, and 6.8 ounces silver per ton, and 
production was 95,860 tons of lead concen- 
trate containing 70,100 tons of lead. Ore 
reserves were estimated at 5.0 million tons. 


Canada.—Canadian mine output of lead 
contained in ores and concentrates de- 
clined 3% in 1972 from the record produc- 
tion in 1971. The decrease in output was 
attributed largely to labor strikes at Com- 
inco Ltd., and Heath Steele Mines Ltd. 
Mattabi Mines Ltd. began production op- 
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erations in July, and Manitou-Barvue 
Mines Ltd., resumed production in June 
after an 8-month shutdown because of low 
metal prices. Cominco Ltd. announced the 
reopening of its H.B. mine in 1973 which 
will operate at a rate of 1,000 tons per 
day. Cominco also reported that under- 
ground development continued at the 
Cominco-Bankeno zinc-lead deposit on Lit- 
tle Cornwallis Island to confirm ore re- 
serves estimated at 24 million tons averag- 
ing 24% combined lead and zinc. Nigadoo 
River Mines Ltd. suspended operations fol- 
lowing a labor strike and Dresser Minerals, 
a division of Dresser Industries Inc., an- 
nounced the closing of its lead-zinc mining 
operations in August. 

Two Provinces, British Columbia and 
New Brunswick, and the Yukon and 
Northwest Territories together accounted 
for nearly 70% of Canada’s total mine out- 
put of lead. 

Primary lead output from refineries at 
Trail, British Columbia, operated by Com- 
inco Ltd., and at Belledune, New Bruns- 
wick, operated by Brunswick Mining & 
Smelting Corp. Ltd. increased about 12% 
to 208,600 tons. Conversion of the Belle- 
dune smelter from an Imperial Smelting 
Process (ISP) plant to a straight lead 
smelter will, when completed and addi- 
tional equipment installed in 1978, in- 
crease lead refining capacity about 82% to 
60,000 tons per year. 

Exports of lead in ores and concentrates 
declined 10% to 178,500 tons compared 
with 199,200 tons in 1971. Shipments to 
Japan increased, but shipments to other 
countries declined. Refined metal exports 
totaling 140,700 tons were about 3% more 
than in 1971. Shipments to the United 
States which accounted for 59% of the 
total increased 45%. Small increases in 
shipments to the United Kingdom and the 
Netherlands also were recorded, but ship- 
ments to other countries declined. 

Heath Steele Mines Ltd., jointly owned 
by AMAX and International Nickel Co. of 
Canada Ltd. (Inco), treated 836,000 tons 
of lead-zinc-copper ore at its New Bruns- 
wick mill and produced 22,000 tons of lead 
concentrate along with zinc and copper 
concentrate compared with 45,000 tons in 
1971. The decline in mill output was at- 
tributed to an 8-week strike and to a 
lower grade of ore. The company began an 
$11 million expansion program scheduled 
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for completion in 1975 that will increase 
mine and mill production by approxi- 
mately one-third and improve metallurgi- 
cal recoveries.10 

Anvil Mining Corp. Ltd. completed the 
third year of operation at its open pit 
mine and concentrator in 1972 and re- 
ported the sale of concentrate containing 
103,560 tons of lead plus zinc and silver. 
The company reported an increase in the 
average concentrator throughput to nearly 
8,000 tons per day with a grade of 10.8% 
combined lead and zinc. Ore reserves at 
yearend were estimated at 55 million tons 
averaging 8.86% combined lead and zinc 
with 1.1 ounces of silver per ton. 

Brunswick Mining and Smelting Corp. 
Ltd. reported that it milled 3,257,600 tons 
of lead-zinc-copper ore yielding 172,900 
tons of lead concentrate, 320,800 tons of 
zinc concentrate, and 17,600 tons of copper 
concentrate. An increase of 218,000 in tons 
treated combined with an increase in aver- 
age grade of 0.27% to 9.92% combined 
lead and zinc resulted in a record high 
output of concentrate. Preliminary conver- 
sion of the zinc-lead ISP smelter to a 
smelter treating only lead concentrate was 
made in January. Additional modifications 
in sintering and crushing and refining fa- 
cilities to increase capacity were begun in 
mid-October; operations were scheduled to 
be resumed early in 1973. Although 
smelter modification reduced operating 
time to less than 9 months, production of 
refined lead increased 13,560 tons to 35,980 
tons. Reserves of lead-zinc ore in the No. 
12 mine at yearend were estimated at 73.5 
million tons averaging about 3.8% lead, 
9.4% zinc, 0.27% copper, and 2.8 ounces of 
silver per ton.11 

ASARCO reported that production of 
lead, zinc, and silver at its Buchans mine 
in Newfoundland was almost double 1971 
output when a 21-week strike interrupted 
operations. Byproduct lead from the Ec- 
stall Mining Co. Kidd Creek mine in On- 
tario and from United Keno Hill Mines 
Ltd. mine operations in the Yukon also 
contributed to Canada's total lead output. 


Cominco Ltd., continued to operate the 
Sullivan mine in British Columbia, the 
Pine Point mine in the Northwest Territo- 
ries and the Trail smelter which treated 
company and custom lead-zinc ores. Ore 
production at the Sullivan mine was 1.92 
milion tons with a combined lead-zinc 
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grade of 10.8% compared with 1.98 million 
tons averaging 11.3% in 1971; Pine Point 
ore production was 3.81 million tons aver- 
aging 8.9% combined lead-zinc and yield- 
ing 119,000 tons of lead concentrate and 
391,000 tons of zinc concentrate, most of 
which was shipped to the Trail smelter. 
The company began work preparatory to 
reopening the H.B. lead-zinc mine near 
Trail. The mine and concentrator, which 
had been closed since 1966, was scheduled 
for production early in 1973. Lead produc- 
tion at Trail from all sources totaled 
170,000 tons compared with 163,000 tons in 
1971. Ore reserves at the Sullivan and H.B. 
mines totaled 63.0 million tons containing 
6.9 million tons combined zinc and lead; 
and Pine Point reserves totaled 41.0 mil- 
lion tons containing 3.4 million tons of 
zinc and lead.12 

Honduras.—New York and Honduras 
Rosario Mining Co. reported that it 
treated a record tonnage of ore at its El 
Mochito mine and established a record 
production of lead, zinc, and cadmium, 
and only slightly less silver than in 1971. 
The mill processed 314,000 tons averaging 


- 8.0% lead, 9.4% zinc, and 11.7 ounces of 


silver per ton and recovered lead concen- 
trates containing 19,825 tons of lead along 
with silver, gold, and zinc. Assured and 
probable ore reserves in the main mine 
area at yearend were 1.94 million tons 
grading 10.7% lead, 115% zinc, 12.3 
ounces of silver and 0.007 ounce of gold 
per ton. The 7% decrease in reserves re- 
flected the emphasis placed on deep-level 
development, including shaft sinking below 
the 1,725 level and preparation of the new 
working levels and reduced amount of de- 
velopment for new ore. Exploration and 
development of the San Juan ore body 
have increased overall ore reserves by 2.84 
million tons grading 2.7% lead, 6.9% zinc, 
0.3% copper and 2.6 ounces of silver per 
ton. Mining of this ore body is scheduled 
to begin in 1974, and further expansion of 
milling facilities is planned to accomodate 
increased ore production. 

India.—In 1972 Hindustan Zinc Ltd. 
(HZL) produced 346,500 tons of zinc-lead 
ore at its Zawar mine, and recovered 4,980 
tons of lead concentrate, a moderate in- 


19 Page 17 of work cited in footnote 

1 Brunswick Mining and Panini Corp. ur 
IW HER EPUM Re rt. 1972. Pp. 6-7. 
SCH 12 Comi Annual Report. 1972, pp 


LEAD 


crease over output in 1971. The concen- 
trate was processed at the company's 
smelter at Tundov, Bihar, and about 2,900 
tons of lead metal recovered, only 49% of 
the smelter's rated capacity compared with 
1,700 tons in 1971. Plans to expand ore 
production to 2,000 tons per day an- 
nounced in 1971 were not implemented. 

During 1972 imports of lead totaled 
43,900 tons. According to the Planning 
Commission India’s metal availability in 
1972 totaled 55,000 tons compared with es- 
timated demand of 97,500 tons indicating a 
supply shortfall of 42,500 tons. 

Ireland.—Tara Exploration and Develop- 
ment Co. Ltd. reported significant progress 
on the underground development of its 
Navan lead-zinc ore body comprising sink- 
ing an access shaft and driving a decline 
tunnel. Design of plant facilities advanced 
according to plan, and construction was 
scheduled to start late in 1973; initial pro- 
duction was scheduled to begin by mid- 
1975. The Navan ore body is currently es- 
timated to contain reserves totaling 77 
million tons averaging 2.62% lead and 
10.99% zinc. Initial plans include a vertical 
three-compartment development shaft and 
a service tunnel declined at approximately 
20%. Trackless load-haul-dump vehicles 
will be used, and primary crushing will 
take place underground. Ore will be 
hoisted from the mine through a produc- 
tion shaft from a depth of about 1,000 
feet. The concentrator will have an initial 
design capacity of 7,500 tons per day. The 
annual output when the mine is in full 
production will amount to about 466,000 
tons of concentrate containing 265,000 tons 
of zinc and lead in the approximate ratio 
of 5 to 1. The total capital cost to bring 
the mine into production is estimated at 
$85 million, representing the largest single 
capital investment by private industry in 
the Republic of Ireland.13 

Irish Base Metals Ltd. at Tynagh milled 
587,233 tons of ore, which yielded 45,200 
tons of lead, 30,800 tons of zinc, and 2,050 
tons of copper. Primary sulfide ore reserves 
at yearend were 410,000 tons, averaging 
8.0% lead, 3.4% zinc, 0.7% copper, and 3.8 
ounces of silver per ton. 


Mexico.—ASARCO Mexicana, S.A., 49% 
owned by ASARCO, reported that its 
mines and plants operated normally dur- 
ing 1972, with the exception of the Chihua- 
hua lead smelter, which continued to ex- 
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perience technical problems with its 
updraft sintering plant. The company’s 
mine development program brought favor- 
able results. Implementation of the expan- 
sion program at the Taxco unit advanced 
with the installation of new hoisting 
equipment and headframe, shaft sinking, 
and preparation of surface sites for the 
new mine and related facilities. The com- 
pany produced 75,600 tons of lead, about 
2,200 tons more than in 1971.14 


Morocco.—Lead production in 1972 in- 
creased 11,412 tons to 97,392 tons, of which 
33,600 tons came from the Zaida mine in 
its first full year of operation. Exports of 
lead rose by about 50% to 151,400 tons, 
most of which was shipped to France. New 
reserves at Touissit were estimated at 3.4 
million tons averaging about 14% lead. 
Production is expected to begin in mid- 
1974. 


Nicaragua.—Neptune Gold Mining Co., 
controlled and operated by ASARCO, 
achieved near-capacity production at its 
Vesubio lead-zinc mine during its first full 
year of operation. Output of lead in con- 
centrates was 2,200 tons compared with 600 
tons in 1971. The grade of ore mined from 
the upper levels of the mine was below 
the average that will be obtained when 
lower levels are fully developed for pro- 
duction. 


Peru.—Cerro Corp. reported that its 
Cerro-Peru operations were relatively free 
of labor strike interruptions during 1972, 
which resulted in a substantial increase in 
output of lead, zinc, and copper at its 
mines and refineries. Refined lead produc- 
tion was nearly 94,300 tons, about 19,300 
tons more than in 1971. The corporation 
operated six mines and related metallurgi- 
cal facilities—Cobriza, Cerro de Pasco, 
Yauricocha, San Cristobal, Casapalca, and 
Morococha. The Cerro de Pasco mine, pre- 
dominately a producer of lead-zinc-silver 
ore, treated 1.9 million tons partly from 
the McCune open pit and partly from un- 
derground. The Yauricocha mine treated 
approxiately 480,000 tons of copper-lead- 
silver ore at its concentrator, and the San 
Cristobal mine treated about 570,000 tons 
of copper-lead-zinc-silver ore. The Casa- 
palca and Morococha mines treated about 
600,000 and 550,000 tons of copper-lead- 


13'Tara Exploration and Development Co. Ltd. 
Annual Report. 1972. Pp. 3, 6-7, 9. 
14 Pages P and 13 of work cited in footnote 5. 
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zinc-silver ore, respectively. In 1972 about 
47% of Cerro-Peru's refined lead produc- 
tion came from purchased ores, 40% came 
from purchased ores in 1971. 
Yugoslavia.—Trepéa Corp. expansion 
and modernization of production facilities 
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at its Stari Trg mine continued during the 
year. When completed in 1975, the expan- 
sion program will increase ore production 
capacity to 440,000 tons per year and 
metal production to 184,000 tons of lead 
per year. 


TECHNOLOGY 


Most of the research and development 
effort in the lead industry continued to be 
market-oriented with emphasis on main- 
taining growth in established uses and in 
developing new applications that will offset 
a declining trend in some areas where sub- 
stitution and environmental] restrictions 
have become significant factors. Further 
progress was made in developing automo- 
tive emission control technology and 
equipment that will be effective in reducing 
lead and other exhaust pollutants in com- 
pliance with standards established under 
the Clean Air Act of 1970. 

A dual-bed catalytic device designed by 
Gould, Inc., to meet auto exhaust emission 
control standards for carbon monoxide, hy- 
drocarbons, and nitrogen oxides was un- 
dergoing tests by leading automobile and 
antiknock-additive manufacturers to deter- 
mine the catalysts effectiveness and com- 
patibility with leaded gasoline. The com- 
pany stated that the first catalyst in the 
dual-bed system not only is effective in re- 
ducing nitrogen oxides but facilitates the 
action of the second oxidation catalyst 
which removes most of the carbon monox- 
ide and hydrocarbons to meet emission 
standards. 


The National Academy of sciences 
(NAS) in a report to Congress and the 
Environmental Protection Agency stated 
that the Honda dual-carburated, stratified 
charge system, which is not sensitive to 
leaded gasoline, was the most promising of 
the five systems under evaluation by auto- 
mobile manufacturers. The Honda system 
was reported by NAS to be clearly supe- 
rior to the noble metal catalyst system. 
NAS also stated that the Honda system of- 
fers the promise of lower initial costs, 
greater durability in service, and signifi- 
cantly greater fuel economy compared 
with the catalyst system. The stratified 
charge engine achieved well over the 90% 
reduction in hydrocarbon and carbon mon- 
oxide emissions, called for in the Clean 


Air Act, after 50,000 miles of durability 
testing. Some uncertainty exists as to 
whether the same degree of emission con- 
trol achieved in smaller engine sizes could 
be mass produced for larger conventional 
engines by 1976. 

The International Lead Zinc Research 
Organization (ILZRO) continued to spon- 
sor and conduct research programs on a 
worldwide basis with emphasis in those 
areas that will have a strong impact on 
markets. The shortage and steeply rising 
price of lumber coupled with increasing 
labor costs has prompted strong efforts by 
ILZRO to produce lower cost prefabricated 
all-metal housing units in which lead and 
zinc will have major roles. The ILZRO 
house is designed to provide a basic mod- 
erately priced core unit that can be ex- 
panded as required, and will include such 
new developments as lead-plastic compos- 
ites and lead sheet for sound attenuation 
in conjunction with galvanized steel build- 
ing panels and wrought zinc roofing sys- 
tems. ILZRO in cooperation with the lead 
battery industry has augmented research 
efforts to improve and increase the 
efficiency and power density of the lead- 
acid battery as a source of electrical energy 
for general use in addition to its primary 
use in automotive vehicles, particularly in 
response to demands of environmentalists 
for a totally nonpolluting vehicle. 


A comprehensive study of battery manu- 
facturing process fundamentals, sponsored 
by ILZRO, identified the conditions for cast- 
ing calcium-lead grids in top-filled molds, 
using a reducing gas to prevent loss of cal- 
cium by oxidation. Battery manufacturers 
report that tests by auto companies indi- 
cate that maintenance-free, calcium-lead 
batteries may last 50,000 miles and they re- 
quire no water and are permanently 
sealed. They can be placed out of the way 
to make room under the hood for pollu- 
tion control devices. ILZRO participated in 
research directed to designing and con- 
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structing a prototype electric delivery truck 
powered by lead-acid batteries. Road tests 
indicated that operation of the battery- 
powered delivery vehicle under typical 
multistop, limited range and speed condi- 
tions was technically feasible. ILZRO also 
reported the development of lead-plastic 
composite materials combining light 
weight, corrosion resistance, and ease of 
forming suitable for such applications as 
fuel containers and military packaging. 

The lead and zinc industry continued to 
sponsor extensive research into the medi- 
cal, biological, and environmental aspects 
of these metals. A cooperative research 
study on the effect of airborne lead, the 
Seven-Cities Survey, was sponsored by the 
American Petroleum Institute and the En- 
vironmental Protection Agency. The data 
collected in this project disclosed that 
within the range of air-lead concentrations 
found in the major U.S. cities, airborne 
lead has no effect on the blood-lead level 
of the population. This finding was an im- 
portant factor in the decision to defer im- 
plementation of proposed restrictions on 
the use of lead in gasoline. An ILZRO- 
sponsored project to determine the possible 
role lead plays in biological processes also 
was begun. The project may provide fur- 
ther conclusive data on the human health 
aspects of lead. 

The NAS also reviewed the scientific 
knowledge on the biologic effects of lead on 
human health and welfare and issued an 
evaluation report 15 to help guide EPA de- 
cisions on establishing air-quality criteria. 
NAS concluded that the average lead con- 
tent of the air over most major cities ap- 
parently has not changed greatly over the 
last 15 years and that little change in the 
character and magnitude of the effects of 
atmospheric lead on biologic systems will 
likely occur for some years to come. The 
NAS study also found the transfer of lead 
from the atmosphere to the soil is directly 
related to the density of automobile traffic 
with heavy contamination in cities and 
major roadways and little evidence of con- 
tamination in rural areas attributable to 
lead alkyls. Similarly, the waters of streams 
and lakes have about the same concentra- 
tion of lead today as in 1940. Furthermore, 
there was no evidence to indicate that the 
amount of lead in diets of people has 
changed substantially since 1940. 


Lead Industries Association, Inc., re- 
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ported that a group of 55 electric utilities 
provided new stimulus to battery-powered 
electric vehicle production by funding a $1 
million research program to purchase 100 
on-the-road vehicles for practical testing. 
The program was sponsored by the Electric 
Vehicle Council (EVO), an affiliate of the 
Electric Energy Association, New York. 
The Battronic Corp. division of Boyerton 
Auto Body Works, Boyerton, Pa., will 
build the trucks designed as general pur- 
pose multistop work vehicles. The trucks 
will carry a 1,000-pound payload in a 140- 
cubic-foot cargo space. 

Road tests by Toyo Kogyo Co. (Mazda) 
of a battery-powered delivery truck dis- 
closed that the vehicle was capable of trav- 
eling 54 miles on one charge of its lead- 
zinc batteries and can attain a maximum 
speed of 44.5 miles per hour. 

Considerable research effort was directed 
by members of the Battery Council Inter- 
national (BCI) to develop faster charging 
methods for run-down batteries to meet re- 
quirements of electric vehicle manufactur- 
ers. The Gel electrolyte battery described 
by Gould, Inc. is safer for handling than 
conventional wet-charge and dry-charge 
batteries because the acid is gelled; it is 
maintenance-free (never needs water) and 
able to operate in any position, but its ca- 
pacity is reduced by the gelled electrolyte. 

The Bureau of Mines Metallurgy Re- 
search Center at Reno, Nev., reported sig- 
nificant progress in developing a 
hydrometallurgical process for recovering 
lead and zinc from flotation concentrates 
by dissolution with chlorine. Extractions of 
99% were obtained in preliminary tests by 
reaction with aqueous chlorine. Metal ions 
were recovered from pregnant solution by 
Selective precipitation techniques. Progress 
also was reported by the Bureau investiga- 
tors at Rolla, Mo., on developing new 
technology for the recovery of lead from 
galena, to replace the present sintering and 
blast furnace reduction with simpler, non- 
polluting metallurgy that permits the re- 
covery of elemental sulfur rather than 802. 
The new technology uses vapor phase 
techniques and hydrogen reduction; metal- 
lurgical recovery of at least 98% was 


15 National Academy of Sciences. Lead—Air- 
borne Lead in Perspective. Washington, D. C. 
1972, 330 pp. 
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achieved and metallic lead of 99.9% purity 
was produced. Other Bureau of Mines in- 
vestigations included strengthening lead-an- 
timony alloys by modified rolling tech- 
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niques, improving fatigue resistance of lead 
and lead alloys by surface coatings, and 
developing lead composites for noise con- 
trol. 


Table 8.—Mine production of recoverable lead in the United States, by State 


(Short tons) 

State 1968 1969 1970 1971 1972 
CIE w 2 22 SE n 
o ones deum ed egi ca Rid 1,704 217 285 859 1,768 
nter ³xĩð d 4,001 2,518 1,772 2,284 1,153 
Colorado oce e I pesada cele ee 19,778 21,7617 21,855 25,746 81,846 
Id.. 54, 790 65,597 61,211 66,610 61,407 
UE EEN 1,467 T91 1,582 1,288 1,885 
eee, 1, SH 895 80 us en 

entucky EE SS NS e Ss 
Metten ee a — 
% ]»0ͤ ã AA ³⁰ AA eec ci NE uU. 212,611 355,452 421,764 429, 634 489,897 
MODUMDR Lose eno red oue dees ĩͤ . eet as 1,8 ,168 9 6 2 
EE 863 1,420 864 111 1 
New Mexickoooo odo 1,363 2,368 8,550 2,971 „582 
f ³⁰¹¹ eee ae 1.396 1,686 1,280 877 1,089 
Oklahoma___.._. 8 2, sx o a 97 Ge ut 
M ³⁰ðͥi’ ce nqudes my 8 ba 22 
South Dakota EM eS we 
Elteren 45 ,205 41 ,882 45,377 88,270 20,706 
II! ³˙Ü¹w d 8,578 8,858 8,856 8,886 ,441 
Washington......._...-.......-.--.------------ 5,655 8,649 6,784 5,177 2,567 
Wisconsiũeiii iii 1,126 1,102 761 752 757 
Other States... „ 140 s xd 2 a 

I; ³ðD!˙/ ⁵³ð A 8 359,158 509,018 571,767 578,550 618,915 


W Withheld to avoid disclosing individual company confidential data; included in Other States.“ 


1 Less than 1⁄4 unit. 
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Table 5.—Mine production of recoverable lead in the United States, by month 


(Short tons) 
Month 1971 1972 Month 1971 1972 

danuarg. 45,171 48,849 August 48,171 56,866 
February.................-.. 41,875 „302 September... 51,020 50,654 
dee eebe i 56,645 October 48,717 51, 625 

|| MC 47,615 52,177 November............-..... 49,263 46,540 

A cc HOM 45,994 54,098 December 56,099 45,865 
JUNG: unco . See ese 46,101 51,153 
duly oon causes eese 45, 676 52, 646 Total... 578 , 550 618,915 


Table 6.—T wenty-five leading lead-producing mines in the United States in 1972, 
in order of output 


Rank Mine County and State . Operator Source of lead 
1 Buick Iron, Mo AM Lead Co. of Mis- Lead ore. 
2 Fletcher Reynolds, Mo St. Joe Minerals Corp Do. 
8 Magmont . Iron, Mao Cominco American, Ine Do. 
4 CC Reynolds, Moo Ozark Lead Coo Do. 
5 vinarom No. 29 Washington, Moo St. Joe Minerals Corp Do. 
6  Federal.............. St. FTAD ae MG xe WEE Do. 
7 Viburnum No. 28—— Iron, Mo----------------- ---- EE Do. 
8 Bunker Hill.......... Shoshone, Idaho........... The Bunker Hill Coo Lead-zinc ore. 
9 Lucky Friday......... ....do..................- Hecla Mining Co.......... Lead ore. 
10  Burgin............... Utah, "Utah 3 Kennecott Copper Corp. Lead-zinc ore. 
11 Viburnum No. 27. Crawford, Mo St. Joe Minerals Corp Lead ore. 
12 Star Morning Shoshone, I Idaho Hecla Mining Co Lead-zinc ore. 
18 Indian Creek No. 32... Washington, Mo St. Joe Minerals Corp Lead ore. 
14  Idarado.............. onay and San Miguel, Idarado Mining Co Copper-lead-zinc 
olo. ore. 
15 ` Leadville............. Lake, Colo American Smelting and Re- Lead-zinc and 
fining Co. lead-zinc-copper 
ores. 
16 Dayrock.. . Shoshone, Idaho........... Day Mines, Ine Lead ore. 
17 Indian Creek No. 28... Washington, Wo St. Joe Minerals Corp o. 
18  Sunnyside............ San Juan, Colo Standard Metals Corp Lead-zinc ore. 
19 Camp Bird Ouray, Colo. ............. Federal Resources Corp o. 
20 Ground Ho. Grant, N. Meg amenan Smelting and Re- Do. 
ning Co. 
21 Mavtiogwer Wasatch, Utah............ Hecla Mining Co.......... Copper-lead ore. 
22 Austinville and Wythe, V aa The New Jersey Zinc Co... Zinc ore. 
Ivanhoe. 
23 Eagle Eagle, Coloop— ...- do. l. 2 8 Do. 
24 Pend (Oreille Pend Oreille, Wash. ....... Pene ree Mines and  Lead-zinc ore. 
e 
26 Bulldog Mountain..... Mineral, Colo. ............ Homestake Mining Co Silver ore. 


Table 7.—Refined lead produced at primary refineries in the United States, 
by source material 


(Short tons) 
1968 1969 1970 1971 1972 

From primary sources: 
Domestic ores and base bullion............... 849,039 513,931 528,086 573,022 592,658 
Foreign ores and base bullion. ..............- 118,271 124,724 138,644 76,9938 103,001 
Total. ˙¹¹mmꝛ1. ˙¹ mm cedente ĩͤ K 467,310 688,685 666,730 650,015 695, 659 
From secondary sources 2,259 4,966 4,8967 1,228 1,189 
d total s u Cas. erate wes S su 469,569 648,621 671,097 651,238 696,848 


Gran 
Calculated value of primary refined lead 
thousands!.. $128,463 $190,702 $209,220 $180,574 $209,115 


1 Value based on average quoted price, New York, and excludes value of refined lead produced from scrap at 
primary refineries. 
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Table 8.—Antimonial lead produced at primary lead refineries in the United States 


Produc- 

tion 

Year 

. tons) 
TEE 28,363 
1069 «öÜ»² e u its 24, 741 

r aiena „43 

III al L LO ¿usis 19,686 
71 ⁰ Z eS 15,051 


(short 


Antimony content 


(short Quantity 


% 


Lead content by difference (short tons) 


From 


domestic 


ore 


From 


foreign 


ore 


From 
scrap 


Total 


18,495 
14,001 


Table 9.—Stocks and consumption of new and old lead scrap in the United States in 1972 


Class of consumer and 
type of scrap 


Smelters and refiners: 
Soft lese .. E 
Hard lead__ 
Cable lead....................... 
Battery-lead plates 
Mixed common babbitt........... 
Solder and tinny lead. ............ 
Type metals 
Drosses and residues 


Foundries and other manufacturers: 
Soft lead 


Battery-lead plates 
Mixed common bab bitt 


All consumers: 
Soft lead. ................-.-..-- 
Hard lead 


Battery-lead plates 
Mixed common bab bitt. 
Solder and tinny lead 
Type metals 
Drosses and residues 


em zm mm e — o em oom om — — mm 


Stocks 
Jan. 1: 


Receipts 


800,115 


23,957 
157, 508 


807,050 


(Short tons, gross weight) 


158,881 
158,881 


158,881 
158,881 


Consumption 


648,476 


655,496 


814,377 


Stocks 
Dec. 31 


2,892 
19,088 


66,245 
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Table 10.—Secondary metal recovered 1 from lead and tin scrap in the 
United States in 1972, by type of product 
(Short tons, gross weight) 


Lead Tin Antimony Other Total 
Refined pig led 150,142 P 2y on 150,142 
Remelt ledl0 „ 23,215 sc Ss = 28,215 
Total. lu tee ʒ 173,357 Se E gi 178,857 
Refined pig tin ai 2,251 =: = 2,251 
elt tin. sul suu susu .. amu S bi ES 212 Gu is 212 
Total mr ux 2,463 ae "- 2,463 
Lead and tin alloys: 
Antimonial lee 845,882 676 17,452 448 864,458 
Common babbitt 18,791 799 1,241 22 5,85 
Genuine babbitt_-_------------------------- 19 157 6 187 
Sr K 8 33, 648 5,838 684 90 40,260 
ig We.. 28 , 456 1,379 8,008 1 27,844 
Cable TT 8 11,798 ee 28 = 11,826 
Miscellaneous alloys. ....................... 626 90 9 23 748 
Dial os c 429, 220 8,939 22, 428 589 461,176 
Tin content of chemical products. ................ -- ee S 8 
f so Ge ogee 602 ,577 12,204 22,428 589 687 ,798 
1 Moat of the figures herein represent actual reported recovery of metal from scrap. 
Table 11.—Secondary lead recovered in the United States 
(Short tons) 
1968 1969 1970 1971 1972 
As metal: 
At primary plantt nnn 2,259 4,966 4,867 1,228 1,189 
At other plant 186,607 149,844 154,800 148,911 172,168 
I ds een y 138,866 154,310 159,167 150,184 178,857 
In antimonial lead 
At primary plant nnn 6,862 6,409 7,599 2,379 5,816 
At other plant“mnnnn kk... 801,701 336,066 340,759 340,383 340,066 
Total EN 308,563 342,475 348,358 342,712 845,882 
In other alloys. ss 108,450 107,120 89,865 103,951 97,858 
Grand total: 
Quantity oou ß tse oes 550, 608,905 597,390 596,797 616 ,597 
Vale thousands 1. $145,542 $180,826 $187,461 $165,790 5185, 349 


b aom for 1968-71 based on average price quotation at New York, and for 1972 on a nationwide delivered 
as e. 


Table 12.—Lead recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 


(Short tons) 
Kind of scrap 1971 1972 Form of recovery 1971 1972 
New scrap: As soft lead: 
Lead-baae 102,698 118,795 At primary plants 1,228 1,189 
Copper-baaae 3, 859 , 669 At other plants. 148,911 172,168 
Tin-base...............- 464 421 
"Total... 8 150,134 178 ,857 
Tt! Reno 107,016 118,885 
In antimonial lead 1........... 842,712 845,882 
Old scrap: In other lead alloys. ......... 88,0 725 
Battery-lead plates 333,007 347,881 In copper base alloy 15, 858 14,614 
All other lead-base........ 142,289 184,209 In tin-base alloys. ........... 40 1 
Copper-base. ............ 14,532 15,620 
Tin- base 3 T a u scene 446,663 449,240 
Total: es e 2m 489,781 497,712 Grand total. 596,797 616,697 
Grand total 596,797 616,597 


1 Includes 2,879 tons of lead recovered in antimonial lead from secondary sources at primary plants in 1971 


and 5,816 in 1972. 
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Table 18.—Lead consumption in the United States, by product 


(Short tons) 
Product 1971 1972 Product 1971 1972 
Metal products: Pigments—Continued: 
Ammunit ion 87 , 567 84,699 Pigment colors 18,916 16,264 
Bearing metals 16,285 15,915 Other 11. 773 887 
Brass and bronze 20,044 19, 805 — 
Cable covering 52, 920 45,930 TS sz 81,258 89,214 
Calking lead........... 29,998 22,483 ———————À 
Casting metals 7,281 7,189 Chemicals: 
Collapsible tubes 10,041 4,020 Gasoline antiknock 
Kol. t. 8 4,417 4,592 additives 264,240 278,840 
Pipes, traps, and bends. . 18,174 17,780 Miscellaneous chemi- 
Sheet lead. ...........- 27,607 28,667 cals_ . . 401 849 
Solder................. 70,018 71,289 ———————————— 
Storage batteries: Total... Jue 264,641 279,189 
attery grids, posts, etc. 822,286 847,226 
Battery oxides. ........ 857, 567 879,867 Miscellaneous uses: . 
Terne metall 1 409 504 Annealing 4, 068 4,829 
Type metall 20 ,812 19,944 Galvanizing.......... 1,895 1,897 
— əT Lead platin ng „ 582 688 
Total.. A 1,046,866 1,064,859 Weights and ballast____ 17,453 21,802 
Pigments: Total___ dus dures 28,498 27, 686 
White lead. ........... 4,731 2,814 Other, unclassified uses 15,751 24,826 
Red lead and litharge. . 61,838 69 ,799 == .í.— 


1 Includes lead content of leaded zine oxide and other pigments. 
2 Includes lead that went directly from scrap to fabricated products. 


Table 14.—Lead consumption in the United States, by month 


(Short tons) 
Month 1971 1972 Month 1971 1972 
dE Eeer 118,676 122,272 August 2-2. 128,174 127,868 
Februar 113, 197 128,671 September. 130, 568 125,984 
March. .------------------ 126,579 182,311 October 127 , 768 182,241 
P!!! ⁵ 120, 660 122,867 November, 121, 126 181,438 
BV eT Cr 120,104 129,012 mber_____. cc sic 117,846 120,500 
JUNG L ] TTS cix 116 ,548 126,651 — n 
V 95,773 91,439 Total 2422 1,431,514 1,485,254 


1 Includes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide 
and other pigments. 


Table 15.—Lead consumption in the United States in 1972, 
by class of product and type of material 


(Short tons) 
Lead in Lead in Lead in 
Product Soft lead antimonial alloys copper- Total 
lead base scrap 

Metal products.....................-- 175,116 81,924 66,520 14,207 887 , 767 
Storage batteriens 890,728 885,864 ER E 726, 592 
gments.--------------------------- 89,21 xx C ates 89 ,214 
Chemicals 278, 890 299 E" ET 279,189 
Miscellaneous 13,398 14,216 52 en 21,666 
Unclassified.........................- 28,09 906 828 == 24,826 
Total: usco. ¿2 sen C REED 970,438 438 , 209 67 ,400 14,207 11,485,254 


1 Includes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide 
and other pigments. 
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Table 16.—Lead consumption in the United States in 1972, by State 1 


(Short tons) 
Refined Lead in Lead in Lead in 
State soft lead antimonial alloys copper- Total 
lead base scrap 

California... eee 90,682 38,132 7,421 783 137,018 
Coloradddd SS ee 1,042 8,345 65 
Conneeti cult 10, 579 10, 079 7 1,336 22,001 
District of Columbia 14 be ds 4 
Florida cool 8 5,751 9,102 Put 14,853 
SS AAA 55, 810 20,882 480 u 76,672 
Hino ͤ V 87,616 54,148 10,735 2,095 154,694 
Iain 88 99, 403 47,502 3,454 444 150, 808 
Kansas... 11,104 10,075 174 21,402 
Kentuckk hn 6,017 12,398 ae 18,416 
LE At WEE 1,042 11,206 8,154 15,416 
Massachusetts 2,219 781 1 300 3 
Michigan 14,597 18,335 2,432 279 85,643 
Missou ii 32,082 10, 226 1,494 704 44,456 
Nebraska 8,186 1,00 1,337 1,105 6,629 
New Jerse 9 134,018 20, 600 7,449 162,773 
Nr nce oe tees 45,905 1,480 9,778 423 536 

EE 12 ,089 8,407 9,069 1,497 26,062 
Pennsylvania 61,056 41,113 4,989 2,370 109,528 
Rhode Island. ......................- 1,481 567 2a ad 2,048 
Tennessee 7,244 18,134 244 149 25,771 
Eu ART NEE 644 1,967 1,171 471 4,253 
Washingtoůo nn 15,479 568 11 Gs 16,157 
West Virginia 17,301 578 22 17,879 
Wisconsin 5,281 8,287 26 878 13,967 
Alabama and Mississippi. ............. 4,634 5,716 SS 463 10,818 
Arkansas and Oklahoma 5,742 3,304 97 E 9,148 
Hawaii and Oregon. n 4,682 8,228 = E 12,905 
Iowa and Minnesota. 4,426 15,142 1,489 e 21,057 
Louisiana and Texas.................- 211,962 87,693 2,223 391 252, 269 
Montana and Idaho. o 97 ee med ae 
New Hampshire, Maine, Vermont, 

Dees 11,583 13,834 100 130 25,647 
North and South Carolina 4,985 5,939 ie ws 10 ,924 
Utah, Nevada, Arizona 85 ae ao us 85 

CCC 970, 438 433, 209 67, 400 14,207 1,485, 254 


1 Includes lead that went directly from scrap to fabricated products and lead contained in leaded zine oxide 
and other pigments. 


Table 17.—Production and shipments of lead pigments 1 and oxides in the United States 


1971 1972 
Shipments Shipments 
Product Produc- ————————————————————— Produc- 
tion Value ? tion Value 2 
(short Quantity —— — (short Quantity — n 
tons) (short Total Average tons) (short Total Average 
tons) per ton tons) per ton 
White lead: 
Dry... .. . . 7,505 5,466 $2,348,721 $430 7,811 9,728 $4,466,278 $459 
In oil zz. 1,297 1,315 868,893 661 304 888 280 ,201 681 
Total....... 8,802 6,781 3,217,614 4'14 8,115 10,066 4,696,479 467 
Red lead 28,548 20,989 7,587,104 861 24,168 19,773 7,266,019 867 
Litharge........... 138, 271 147 „844 46,301, 521 313 139,800 147,622 49, 160, 732 333 
Black oxide 288, "082 ate zr -. 806,689 2E a M 


1 Excludes basic lead sulfate, figures withheld to avoid disclosing individual company confidential data. 
2 At plant, exclusive of container. 
3 Weight of white lead only, but value of paste. 
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Table 18.—Lead content of lead and zinc pigments 1 and lead oxides produced by 
domestic manufacturers, by source 


(Short tons) 
1971 1972 
Lead in pigments produced Lead in ents produced 
Product gr was p Total g ea a Total 
S 5 Or ‘omens 
re pigmen e pigmen 
Pig lead — Pig lead 
Domestic Foreign Domestic Foreign 

White lead. ..... -— "m 7,042 7,042 EN To 6,492 6,492 
Red lead EN ei 21,846 21,846 Se * 21, 908 21,908 
Litharge......... n -- 128,592 128,592 Ga -- 180, „014 130,014 
Black oxide a -. 270,097 270,097 "m -. 292, 492 292,492 
Leaded zinc oxide W W de W W W um w 
Total..... w W 427,077 427,077 w W 460,906 450 ,906 


W Withheld to avoid disclosing individual company confidential data. 
1 Excludes lead in basic lead sulfate. 


Table 19.—Distribution of white lead (dry and in oil) shipments,1 by industry 


(Short tons) 
Industry 1968 1969 1970 1971 1972 
17G wae oe hee Ee 6,681 5,969 4,460 4,896 6,768 
Ceramices_________ l. l... mk 86 124 67 26 84 81 
Other cu a EE 4,829 4,828 4,152 2,851 8,267 
VK d RE 11,634 10,859 8,688 6,781 10,066 


1 Excludes basic lead sulfate (figures withheld to avoid disclosing individual company confidential data). 


Table 20.—Distribution of red lead shipments, by industry 


(Short tons) 
Industry 1968 1969 1970 1971 1972 
lu s WEE 11,847 9,191 7,848 8,717 4,909 
Storage batteriss LLL LL Ll. 2- W 9,302 W W 
Other 2.25 «i “⁵!1“3. RC DT ewes 12, 464 3,684 11,596 12,272 14,864 
I. eee ĩðV2ĩ 28,811 22,177 19,444 20,989 19,778 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 


Table 21.—Distribution of litharge shipments, by industry 


(Short tons) 
Industry 1968 1969 1970 1971 1972 
Ceramielco os soto nodu ec lA etre se aL 24,128 21,570 24,578 24,387 28,188 
Insecticides__........-.---..------------------- w w w W W 
Ohr.. 8 1.849 1,603 2,016 1,413 1,262 
1C11/%ͤ»’ͤͥw—B! mdr 8 1.787 1,511 1,815 8,085 7,316 
f] cies e ⁊è a 1,986 1,794 1,668 2,081 2,162 
OUNCE c. l oe ee we AE r101, '433 „ 109, 241 e 116, 771 „ 116, 928 113,694 
Total: tona Ee 131,178 185,719 146,843 147,844 147,622 


r Revised. 
W Withheld to avoid disclosing individual company confidential data; included with “Other.” 
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Table 22.—U.S. imports for consumption of lead pigments and compounds 


1971 1972 
SE Quantity Val Quantity Val 
alue ue 
(short tons) (thousands) (shorttons) (thousands) 

„ d 1.28 $8 $216 
, ß ß 4,899 1,184 1,2 
EN AT 14,704 ,940 15,858 4,147 
Chrome yelloW...-------------------------------- 6,224 2,91 i 8,809 
Other lead pigments. ............................- 202 : 490 
Other lead compounds 633 225 5 205 

Total- EE r 27,893 7,647 26,550 9,244 

t Revised. 
Table 23.—Stocks of lead at primary smelters and refineries in the 
United States, December 31 
(Short tons) 
Stocks 1968 1969 1970 1971 1972 

Refined pig lead ʒꝛuꝛw-ᷓ—w 11,490 21,283 90,866 46,762 60,840 
Lead in antimonial lead. .......................- 8,852 4,448 6,988 ,918 8,626 
Lead in base bullion. ..........................- 11,471 12,726 11,710 18,808 11,514 
Lead in ore and matte 63,614 63 , 408 88,421 55,777 69,598 

% ³ĩ³ͥ ĩð KK 90,427 101,860 192,985 121,660 145, 578 


Table 24.— Consumer stocks of lead in the United States, December 31, by type of material 
(Short tons, lead content) 


Refined Lead in Lead in Lead in 


Year soft lead antimonial alloys copper-base Total 
lead scrap 
kr 48,93 25,009 9,184 774 78, 900 
111·-wwww y 8 67,804 49 ,649 8,506 945 126,404 
)), EEE 82,823 42 ,420 7,344 915 188 , 502 
171711 ewe ue ĩ³ĩ A 8 81,934 85,700 6,979 964 125,577 
11. y a onana 74,161 86,157 6,977 1,249 118,544 


Table 25.—Average monthly and yearly quoted prices of lead 
(Cents per pound) 


19711 1972 1 
Month U.S. London 
St. Louis New York London producer Metal 

Exchange 
January.-.--------------------------- 18.80 13.50 11.92 11.40 
FFP 18.80 18.50 12.14 14.60 18.88 
JJ ˙r ].... ec ed eei e E 18.80 18.60 12.21 15.60 14.51 
April: eee covers EE 13.80 18.50 12.28 15.57 14.82 
BY EE 18.30 18.50 12.08 15.60 14.40 
JUNG. secs mri 8 13. 50 18.70 12.11 15.50 14.10 
77 J—ĩ—ñ— 14.05 14.25 11.96 15.50 18.77 
A fc eee pee ee. 14.05 14.25 11.71 15.41 18.50 
September... 14. 05 14.25 10.88 15.00 18.71 
Chstobeg eege ees Ger 14.05 14.25 10.89 14.67 18.46 
November_.......-.----------.------ 14.05 14.25 10.04 14.50 18.48 
de or a IE = 14.19 10.47 14.50 18.98 
Average 318.66 13.89 11.52 15.08 18.68 


1 St. Louis: Metal Statistics, 1972. New York: Metal Statistics, 1972. London: Metals Week. 
2 Metals Week. Quotations for United States on a nationwide, delivered basis. 
* Eleven-month average. 
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Table 26.—U.S. exports of lead, by country 1 


1971 1972 


Quantity Val Quantity Value 
(short Ser (thousands) (short tons) (thousands) 


Destination 


Unwrought lead and lead alloys: 


Belgium-Luxembourg. .......................- 2 $1 155 $314 
BFI ue E 28 7 
an. 911 340 559 265 

Ir; y 8 10 1 
Dominican Republic 41 18 14 6 
LGE EE Be Se 56 25 
Hong Kong-.--------------------------------- SE 8 21 16 
EE 2 1 8,203 897 
TE E 17 6 5 2 
SEDAN EE 612 177 80 24 
Korea, Republic of. ..-.-....--.---.---------- 5 8 1 8 
i. ³ é ĩ A 8 83 86 838 115 
Netherlands 8 7 958 426 
Paraguay, L scu 8 m Sx 51 18 
Philippines. .-.-....- l. Q pendas d s s Ds 74 44 85 54 
EE 12 6 106 11 
SSÄ ꝰ ⅛ ˙nn x Iu eee we 221 169 a as 
Taiwan- EE 1,102 801 20 18 
gg KT, BEE 220 56 ES Kë 
United Kingdom. ...........................- 46 81 34 18 
NEIERENS Eeer 21 23 806 179 
Vietnam, South. __......-...-.-.-.-----.----- 186 56 a s 
!!˙7,³⁰ desu ence tee aces 196 117 90 61 
NK EE 8,769 1,895 6,605 2,460 

Wrought lead and lead alloys: 

Australia. ß ete See 10 9 28 86 
Belgium-Luxembourg. ....................-..- 6 7 25 24 
Canada. ul See deep tee eee betes 229 219 282 246 
Chile soc L silus pom um y 8 111 86 84 89 
Colombia —X——————— 86 44 13 8 
Dominican Republic.......................... 129 TO 89 58 
Erne TDS eren ES 19 19 87 42 
Germany, Westen 82 27 14 16 
AE 88 88 42 84 
3 EE 121 108 27 28 
urs nodo sc (8 96 162 114 180 

Korea, Republic o ft 83 20 ree 
AT Sa E ⁰ͤ⁰u0ù t E 48 102 106 
Netherlands: -.------------------------------ 433 982 801 584 
Pakistan: MC MET 8 2 (2) 1 
Philippine 66 89 20 15 
DAM EE (?) 1 16 45 
Sweden__ en cee EE EE 44 38 67 59 
KT, EE 32 80 51 62 
Türkey MEM S 2 8 12 7 
United Kingdom. ...........................- 61 81 131 99 
Venen,, 8 148 99 125 105 
GG ote EE 869 868 291 296 
S!; ⁵³ðVü ⁰ 2,156 2,494 1,771 2,040 

peta 

elgium- Luxembourg 1.131 188 198 41 

FFII u 22 ꝛ ) mt 169 20 445 
11 — cuoc ⅛;rꝛ ee r 12, 370 r 1,558 27,123 2,828 
Germany, Wes see „09 1 1. 809 200 
Italy o cunei V 74 82 11 
l ³ͤ 337 32 1.474 256 
Netherlands 7 ⁵⁵)x 88 456 51 2, 441 579 
Philippines.. ------------------------------- 218 28 3 1 
South Africa, Republic of.....--..--------.--- 53 7 " E 
y·˙⁵à ese settee eee oes ulis Bs oe 109 19 
Trinidad and Tobago T 2 101 10 
United Kingdom. nnn 429 95 220 61 
Wedel. 2 zá 1,205 180 
hy ee ee ae E EIE aa aa uiid 80 24 68 9 
WV WEE r17,091 r 2,268 35 ,238 4,264 
, 23,016 6,157 43, 609 8,764 

r Revised. 

1In addition foreign lead was rted as follows: Unwrought lead and lead alloys 1971, 8 tons 


($2, 26321 bei none. Wrought lead an ane lead alloys 1971, 28 tons ($9,224); 1972, 8 tons ($12,943); scrap 251 
tons 4 > 
3 Less than 1⁄4 unit. 
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Table 27.—U.S. imports 1 of lead, by country 
1970 1971 1972 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Ore, flue dust, and matte, (lead content): 
Argentina EE 8 $5 227 $42 $2 
e 29, 860 6,468 8,898 1,656 20,722 4,850 
Belgium-Luxembourg. ...........- le a xs "S 1 
e Ll L C S SO. S. s. 8,041 561 " e m pa 
Canada sco Ee eer 41,887 9,228 21,885 4,217 80,888 6,870 
Colombia 464 62 211 42 21 48 
vuatemala aa 18 1,075 93 zs d 
Honduras 15,054 2,539 15,121 1,543 17,790 2,548 
Mexieog. 440 101 146 27 1,181 199 
Neue Aber ENEE SEN 2s ES uM . 8,829 587 
Per 2 cones eo MCH PON A 21,337 5,117 18,393 8,579 27,820 6,021 
;ͤ; . 1.274 24 47 53 96 20 
Total. .----------------------- 112,406 24,335 65,998 11,252 101,514 20,094 
Base bullion (lead content) 
anada . _ e eg ess m sc ee doe 895 288 
Mexico 170 40 14 4 =s SS 
United Kingdom 126 93 21 12 et ae 
%///§ö§ÄO—OBõAĩù ?ͤ 296 183 41 16 895 288 
Pigs and bars 103580 content): 
Australia- a 51,705 18,902 46,044 10,107 85,638 8,677 
SE EE 680 896 1 10 2,908 822 
Burma. oclo 5 341 132 T š 18 4 
Canada o s noiiccecnsi secus 63, 753 19,107 56,821 14,015 82,816 22,284 
Dünn 140 64 28 11 843 331 
EE 1,255 857 Es 2 123 45 
Germany: 
ESC -.--------------------- Ge E SC zu 1,102 265 
West: MH 8 708 2,087 178 411 1,445 513 
. EE 88,368 10,156 29,645 6,725 85,518 8,069 
Netherlands EEN 174 1 198 7 2,292 698 
EE 52,473 16,292 36,372 9,500 49,260 18,320 
South Africa, Republic off. 12,984 4,164 13,519 4,083 , 804 2,698 
Switzerland._.......-.----------- — zs 2 SE? 7,994 2,067 
United Kingdom. ................ 2,928 1,508 3, 677 1.227 11.777 3,160 
Yugoslavia.. -------------------- 18,765 4,980 8,704 2,258 1,651 460 
Other____ AA 85 202 x m 45 
IT ³ĩðÄA 244, 623 73,397 195,587 48,620 242,390 63,445 
Reclaimed scrap, ete. (lead content): 
Australia 3,688 1,098 1,741 423 2,472 559 
Austria... 22 s geg 100 27 "s EN 
Bahamasss „„ 2 (2) 1 1 32 
f 2,075 661 889 228 356 101 
Dominican Republic Sr on St "M 42 11 
Mexico_-. ue Dre dE cece 1,056 141 642 85 282 42 
Fiir 21 TN eg z - 
United Kingdom nz m me ES 51 19 
Gi. ee kes r2 (2) r10 1 ae an 
Total sod ced sex EUSEB es 6,857 1,921 8,388 765 8,235 786 
Grand total___ 364,182 99,786 265,009 60,658 348,034 84,518 
t Revised. 


1 Data are “general imports” that is, they include lead imported for immediate consumption plus material 


entering the country under bond. 
2 Less than 1⁄4 unit. 
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Table 28.—U.S. imports for consumption 1 of lead, by country 


1970 1971 1972 
Country Quantity Value Quantity Value Quantity Value 


(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 


Argentina- -.-.------------------ 81 $5 290 $57 27 $7 
Australia 6,726 1,539 11,382 2,538 12,887 8,150 
Belgium a boa FCC = 3 ET 18 4 
Bolivia... aco RC 1,914 858 9 ORE um Se 
Canada.. ----------------------- 23 , 436 4,474 86,406 8,209 14,794 8,263 
Colombia 301 19 227 43 284 41 
Honduras 1,087 192 18,808 8,798 8,800 1,218 
Mexico 121 28 385 57 3,432 270 
Morocco. o 12 8 42 14 41 9 
Por -a ²¼d u ce 8,228 1,595 20,634 4,607 11,910 2,596 
Oh... 8 750 152 6 39 4 1 

// co eats Zab Su 42,606 8,860 88,184 19,362 51,642 10,554 


ustralia_..........-.--..-.----- 876 288 = m 
Sans Z. eee TDS = Z: 2 ER 895 238 
Mexico 175 117 14 4 Ge E 
United Kingdom. ................ 126 93 27 12 = » 

lf! A 8 1,177 448 41 16 895 238 
Pigs and pare (lead content): 
Australian 51,705 13,902 43, 045 9,512 88,637 9,272 
Belgium-Luxembourg. ...........- 680 896 153 100 2,903 822 
Bürma -ces olco d eu wer seus 841 132 2 Soe 186 
Canada... nolo ee 63,753 19,107 56,820 14,015 83,008 22,285 
Denmark k.k. 140 281 119 843 331 
Frane ccc e usa 1,255 857 ES Jc 128 45 
Germany 
East K RPM ERE 2s an 1,102 265 
West ccc ce SDS luz cose 703 2,087 178 411 1,445 518 
Niles 8 38,368 10,156 29 ,645 6,725 85,513 8,069 
Netherlands. .................... 174 150 198 75 2,292 693 
FFC ˙¹Üꝛmͥ ˙ ůãmu T 52,478 16,292 36,872 9,500 49,260 13,320 
South Africa, Republic of 12,984 4,164 13,519 4,083 8,804 2,698 
Seitzerland .-------------------- ES an = Vie 7,994 2,067 
United Kingdom. ..............-. 2,928 1,508 8,660 1,228 11,794 3,165 
Vugosla via 18,765 4,930 8,704 2,258 1,661 460 
Gr ⁵ A eek ee 354 202 Gr Set 45 


Total: EE 244 ,628 78,897 192,570 48,021 245,598 64,096 


Australia. oes oe Seco eege 352 116 976 264 990 278 
Bahamas... . .. . . sde 2 (2) 1 1 82 4 
Sn. l l. nose sss sama 1,394 495 889 228 356 101 
Dominican Republic =e 3 a S 42 11 
Meese e seconbas 1,056 141 642 85 282 42 
Netherlands Antilles. 19 4 EE Es e SS 
nl EES 84 21 35 m de hs 
Spall secs (y 8 87 11 ES Se Kë SR 
nited Kingdom 28 7 " ux 51 19 
Ole ce ak S M M NE 14 3 10 1 A Se 
WV DEE 2,981 798 2,518 579 1,753 450 
Sheets, pipe, and shot: 
Belgium- Luxembourg 45 17 20 8 25 10 
LÉI TT TEE 320 169 82 87 8 4 
Mexico a -— pa 2 1 1 
Netherlands... .................- 87 83 73 23 44 15 
United Kingdom. ................ 85 13 62 18 84 14 
Yugoslavia. ...................-- 26 9 ee: d 80 8 
I. •˙»—⅛ͥã‚ꝗ ³ cena eas 513 241 237 86 142 52 
Grand total... 291,900 83,244 283,550 68,064 300, 030 75,890 


1 Excludes imports for refining and export, classified as “imports for consumption” by the Bureau of the 


Census. 
2 Less than 1⁄4 unit. 
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Table 29.—U.S. imports for consumption of lead, by class 1 
(Thousand short tons and thousand dollars) 


Lead in ore 
fiue dust, or Lead in base Pigs and bars Reclaimed Sheets, pipe, Not 
fume, and bullion (lead (lead content) scrap, etc. and shot other- 
Year matte, n.s.p.f. content) (lead content) wise Total 
(lead content) | gece value 
——— —ö——ä—ä b ——— RC — —— (value 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 
1970____ 48 $8,360 1 $448 245 $73,897 3 $798 1 $241 $448 $83,692 
1971.... 88 19,362 (2) 16 193 48,021 8 579 (2) 86 816 68,3880 
1972____ 52 10,554 1 288 246 64,096 2 450 (2) 52 826 75,716 


1 Excludes imports for refining and export, classified as “imports for consumption" by the Bureau of the 
nsus. 
* Less than 1⁄4 unit. 


Table 30.—U.S. imports for consumption 
of miscellaneous products containing lead 


Babbitt metal, solder, white 
metal, and other combinations 
containing lead 


Year — To 
Gross Lead Value 
weight content (thou- 
(short (short sands) 
tons) tons) 
/ 1, 846 984 $4,600 
19711... su 1,497 570 4,483 


197222 1.197 464 8,854 
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Table 31.—Lead: World mine production by country 


(Short tons) 
Country ! 1970 1971 1972 » 

North America: 

Canadá. muchuy i A LE r 389,185 433, 168 418,785 

Gute 550 550 220 

Han Eee x Sez 17,598 19,805 22,844 

h ³·Ü¹mꝛ1A ⁰⁰⁰yd UE ei. T oe 194,665 172,900 178,807 

United States EE 571,767 578 , 550 618,915 
South America: 

Argentina... ß esses eee cu E ouem 89,228 44,636 43,498 

Bl; A 8 27, 995 25,491 20,895 

PCI! eee Leu Eni leute 80,400 31,296 82,628 

Ill!!! ⁵²- æ AC BOE E 885 970 690 

LEO TEE 323 226 824 

POT EH 172,809 195,712 208,833 
Europe. 

III ³ÜW⁴³UA. ee eh er ³o0-ĩ ⁊ 6,617 8, 504 0 
ii ß e Du ela 105,300 * 110,000 e 110,000 
Czechoslovakia ---------------------------------- r 7,300 6,600 ,100 
Finland: cuo e ⁵⅛i² 7½¾˙éò- mm aise a cac du M KE 5,517 5,224 4,248 
Fag.. eege 81,769 32,783 29,800 

Germany EE 11,000 5,500 6,500 
Germany, West... I... ee ée SEA re e 44,653 45,806 42,898 
SERGE 10,171 11,570 e 12,000 
Hüngary EE 1,910 1,910 1,910 
KT DEE 69 ,806 56,880 52,910 
ITI yr⁰ yd Ee 38, 801 84,833 86,988 
Norway- ccs ß ß r 3,413 3,373 3,451 
Poländ E 63,100 69,225 e 72,000 
Portugal; sse a oe ce beak shuc su u Su T u Su t 1,717 1,524 1,214 
Romania EE 42,000 42,000 42,000 
cpi DICEN 80,154 77,327 73,387 
S ⁰¹q oe ⅛⁰⅛qmqmq́ʒqꝶęgꝶ, Su pass aga r 86,324 87, 583 81,900 

S S IA Coie WS "UN RE 88 485,000 496, 000 510,000 
United Hand,, 8 4,400 ,913 e 6,390 
ATTEN 139,655 137,069 188,671 

Africa: 
Algeria... 22:2 soccer 7,200 5,200 5,500 
Congo (Brazzaville)...........-.-----------------.----- 88 83 e 17 
e EE r 88,886 85,980 97,892 
OT TEEN = 237 85 
South-West Africa, Territory of ꝝ r 82,130 81,082 58,755 
KC EE 24,838 28,016 21,958 

get Zambia (refined) ._.......--------------------.-------- 80,0938 380,500 28,500 

sia: 

Bürma&*. clc lov ³ ꝗy ⅛ ͤ y ⁵⁰( n eb us r 8,820 9,920 11,570 
China, People’s Republic ole 2 22... ...- 110,000 120,000 120,000 
DI Mp oen 2,053 1,706 e 1,808 
Indonesia EEN 220 220 220 
E: EEN 25,287 83,000 88,000 
7!ö%;»⁸ . ß w ð : Lu i Li E 70,996 11,808 69,946 
Korea; North t$... dee read 77,000 88 ,000 88,000 

orea, Republic of- ----------------------------------- 17,655 18,236 16,234 

Akita ez ul ae ewe eu wes sss iE UM Ee 
Philippines: ee 15 == z 

TT WEE 1,421 2,588 2,005 
Türkey omo ß Aeon Le Le Ua * 12,000 7,260 * 6,864 

Oceania: 
I a Qua es •mB—ꝛ r 503, 471 448,885 451,089 
New Zealand ³² l L lol eee chet cote 868 1,373 1,278 
l. tee oe Se ³ ⁰⁰ͥ⁰ſyſ pim ⁵ 8 r 8,741,546 3,771, 879 8,848,582 


e Estimate. p Preliminary. t Revised. 

1 In addition to the countries listed, Pakistan, Uganda and Arab Republic of Egypt may produce lead, but 
available information is inadequate to make reliable estimates of output levels. 

? Recoverable metal; content of lead in concentrate for exports plus lead content of domestic smelter products 
(refined lead, antimonial lead, mixed bars, and other unspecified items.) 

3 Recoverable metal. 

* Recoverable metal; content of lead in concentrate for exports plus lead content of domestic smelter products 
(refined lead, antimonial lead, and bismuth-lead bars). 

s For 1970 and 1971, data are for year ending June 30 and d baron lead production from Tsumeb Corp., 
Limited, South-West Africa Co., Limited, and South African Iron and Steel Industrial Corporation, Rosh 
Pinah mine. For 1972 only, Tsumeb Corp. data is for calendar year 1972. Tsumeb Corp. production for 6 
months ending December 1971 was 30,589 short tons. 

* Year beginning March 21 of that stated. 

7 Content of concentrate. 

8 Contained in lead-copper concentrate. 
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Table 32.—Lead: World smelter production by country 1 
(Short tons) 
Country 1970 1971 1972 » 
North America: 
Canada (refined) See r 204,630 185,582 208,620 
C ↄꝙ§äAiſ ⁰ͥ⁰⁰ðꝗʒyp y 83 99 24 
Mexico (refinedꝶꝰ 165 ,645 150,070 178,307 
United States (refined) jj 666 , 730 650,015 695,659 
South. America: 
Bolivia Ç €—————————— d ß Se oe at alae 42,000 48,000 43, 500 
B H (refined, including solder ))) 9 2 e 22 
JJ scia a Pus ua P rad rc Jogo uM s el 21,259 28,287 21,594 
F. Sage E 79 ,840 74,004 94,311 
Aurore 
111111! RE ETE 9,637 10,267 10,771 
Belgium. EE 98,549 87,413 e 99,200 
Buülgaria EP ES 108,700 e 110,000 e 110,000 
Czechoslovakia 2. `- .-------------------------------- 19,417 19,412 e 19,400 
CN 182 ,207 119,314 150,002 
Germany, Eust... r5rꝶ? m p ec moss s lu 27,000 ,0 20,900 
Germany, ³ĩ ᷣ a 8 r 124,340 108,470 112,440 
Greece (refined). -„------------------------------------ 15,72 12,91 17,747 
III ⁵ðVâdͥ au uluya I LL 790 790 T90 
TC!!! S ee 59 , 842 53,343 55,756 
Netherlands J)) sm ue S isa ee Me 19,415 26,172 24,230 
Fend; wd e 60,100 66, 400 71,980 
Forrunner 631 1,300 1,300 
5 B Lecanto Db... ⅛x—w0K. . 40, 000 40, 000 40, 000 
JJV ⁵ðddſ½õft m mmh 8 r 88,270 88,602 101,566 
Sweden (refined) -oriori V 44,8 35,500 52,470 
rr; 485, 000 490, 000 510,000 
United Kingdom: 48,246 42,58 27,615 
Yugoslavia (refined) PPP 107, „864 109, 282 96,448 
Africa: ' 
Morot EH 27,449 20,631 TE 
South- West Africa, Territory of (refined) 222. 77,304 64,888 70, 505 
„ ß Saa oi s 724, 847 21,119 27, 638 
2s Zambia (refined) JJ“ cs y EE 80,098 80,500 28,600 
ia: 
BFU ³¹w¹1 ⁵ðùLÄ 88 r 8,555 9,576 10,946 
China, People's Republic ofqgOdkg3g3... 110,000 110,000 110,000 
ß , „70 917 
II] 65Üðẽ ]ð]1¹“U ⁰ut ð 200 200 200 
Japan nne, 8 230,383 237 ,056 246,064 
Korea, North een 60,000 70,000 0,000 
Korea, Republic offfff.f 8,968 8,456 4,196 
Turkey, uum. rie ris oe ↄ d Sa Sa a ME 220 220 220 
Oceania: 
Australia (refined and bullion).......................... 888,624 356,731 883,690 
VT BEE r 9,628,422 8,500,868 8,725,534 


e Estimate. p Preliminary. t Revise 


1 Primary except as noted, or where source 9888 not differentiate. 


2 Includes recovery from secondary materials. 


3 Refined from domestic and foreign ores, excludes lead refined from imported base bullion. 
4 Includes primary lead content of antimonial lead. 


s Lead bulli 


ion from imported ores and concentrates 


* Year ended June 30 of years 1970 and 1971. Data for 1972 are for fiscal year. Production for last 6 months 


of 1971 was 36,506 short tons. 


1 Lead in lead bars plus gross weight of antimonial lead; excludes lead in solder. 


8 Year beginning March 21 of year stated. 


Didier » Google 


Lime 


By Avery H. Reed 1 


Lime output in 1972 increased 4%, to 
20.3 million tons, and set a new annual 
record. Total value was a record $341.1 
million, 10% above 1971. 

Santa Rita Mining Co. started up its 
new plant near Tucson, Ariz. The plant 
was established to service southern Arizo- 
na's copper industry with lime and fluxing 
stone. The kiln is an 11- by 275-ft rotary 
which had previously been used at a ce- 
ment plant. Capacity is 16 tons per hour. 

Inland Steel Co. announced plans to 
construct a 1,200-ton-per-day lime plant at 
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Indiana Harbor, Ind. The plant is to be a 
Kennedy Van Saun Corp. project to serve 
the company’s new basic oxygen furnace 
(BOF) steel mill at Indiana Harbor. 

Paul Lime Plant, Inc. installed a new 
10- by 300-ft rotary kiln at its plant near 
Douglas, Ariz. to supply lime to copper 
companies. 

At Woodville, Ohio, Woodville Lime & 
Chemical Co. reopened its plant, which 
had been shut down for 10 years. A new 


1 Physical scientist, Division of Nonmetallic 


Minerals. 


1965 875 


Figure I. Trends in major uses of lime. 
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Table 1.—Salient lime statistics in the United States 1 
(Thousand short tons and thousand dollars) 


1968 1969 1970 1971 1972 
Number of plant 206 201 194 187 185 
Sold or used by producers: 

Quicklime. ....... 2... 222 cc E 14,440 15,479 15,248 15,138 16,611 

Hydrated lime 2,364 2,864 3,126 3,446 2,604 

Dead-burned dolomite. ....................- 1,833 1,866 1,878 1,007 1,075 

Total RPM as Sete sie 18,637 20,209 19,747 19,591 20,290 

Il. eL eh 249,639 280,786 286,155 308,100 339,304 
Average value per ton 13.39 13.89 14.49 15.73 16.7 

Lime WEE EE 12,054 13,113 12,718 12,337 18,853 

Lime uns!!!! 8 583 7, 096 7,029 7,254 6,987 

LI e EE EE 69 51 54 66 88 

Imports for consumption 39. 78 184 202 242 248 


1 Excludes regenerated lime. Excludes Puerto Rico. 


2 Selling value, f.o.b. plant, excluding cost of containers. 


3 Bureau of the Census. 


10- by 265-ft kiln was installed. Capacity is 


330 tons per day. 


Pfizer, Inc. added a seventh kiln at their 


Gibsonburg, Ohio, plant. Capacity of the 
new kiln is 130,000 tons per year. 


DOMESTIC PRODUCTION 


Lime producers sold or used 20.3 million 
tons, compared with 19.6 million tons in 
1971. Sales of lime increased 8%, to 13.4 
million tons, and were 2% above the 1969 


record. Captive lime used by producers de- 
creased 495 below the 1971 record. Output 
of refractory dolomite increased 7%, but 
was 56% below the 1956 record. The num- 


Table 2.—Lime sold or used by producers in the United States, by State and kind 1 


(Thousand short tons and thousand dollars) 


1971 
State 
Hydrated Quicklime Total: 

Alabama 137 624 761 
Arizona 19 276 296 
Arkansas WwW W 157 
California 137 493 630 
Colorado 46 146 193 
Florida W W 159 
Hawaii 7 1 8 
Kansas 8 Sa 8 
Louisiana........ w W 960 
aryland....... W W W 
Michigan 62 1.383 1,444 
Montana 1 197 199 
Nebraska 9 19 29 
New Mexico 35 "m 85 
Gi 267 3, 740 4,007 
Oregon W W 106 
Pennsylvania 331 1,429 1,760 
Puerto Rico..... 43 1 44 
Texas 771 841 1,612 
Uran W w 172 
Virginia 63 696 759 
West Virginia WW W 197 
Wisconsin W W 246 
Wyoming 27 > 27 
Other States 2. 1,526 6,300 5,826 
Total _ 8,489 16,146 19,635 


1972 

Value Hydrated Quicklime Total : Value 
11,454 136 603 739 11,751 
4,474 w W 356 6,024 
2,313 W W 150 2, 456 
10, 846 66 542 608 13,059 
3,039 w W 187 4,070 
2,958 w w 180 8,527 
228 W W 7 266 
w P 9 9 172 
17,625 w w 908 19,614 

5 11 17 
20,549 w w 1,509 22, 753 
2,416 E? 242 242 8,003 
-- 34 34 685 
RE 28 28 W 
65, 258 243 4,171 4,418 75,569 
1,989 w 96 2,129 
30,008 380 1,511 1,891 33,802 
42 42 1,776 
24,583 609 1,021 1,631 22,181 
8,569 W W 171 4,216 
11,049 69 690 758 11,789 
8,073 w w W 

4,570 w w 263 5,009 
w sf 80 30 w 
89,814 1,095 8,795 6,064 97,279 
309,818 2,645 17,687 20,332 341,080 


W Withheld to avoid disclosing individual company confidential data; included in “Other States." 


1 Excludes regenerated lime. Includes Puerto Rico. 


? Data may not add to totals shown because of independent rounding. . NER 
? Includes Connecticut, Idaho, Illinois, Indiana, Iowa, Kentucky, Massachusetts, Minnesota, Mississippi, 
Missouri, Nevada, New Jersey, New York, North Dakota, Oklahoma, South Dakota, Tennessee, Washington, 


and States indicated by symbol W. 
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Table 3.—Lime sold or used by producers in the United States, by State and market 1 
(Thousand short tons) 


1971 1972 
State — 
Plants Sold Captive Total 2 Plants Sold Captive Total 2 

Alabama 5 W W 761 5 W W 739 
Arizona 7 180 117 296 8 222 138 356 
Arkansas 3 W W 157 3 W W 150 
California 15 239 391 630 15 223 385 608 
Colorado 11 7 186 193 11 5 182 187 
Florida 3 W W 159 3 W W 180 
Daewait .---- 2 2 7 8 2 W W 7 
Kansas 1 - 8 8 1 c 9 9 
Louisiana 4 W W 960 4 W W 908 
Maryland 2 W W W 1 17 Se 17 
Michigan 10 W W 1,444 10 W W 1,509 
Montana 4 Ge 199 199 3 SE 242 242 
Nebraska 4 By 29 29 5 34 34 
New Mexico 1 p 35 35 1 SS 28 28 
Ohio 19 2,217 1,789 4,007 19 2,525 1,888 4,413 
Oregon 3 W W 106 3 W W 96 
Pennsylvania 11 W W 1,760 11 W W 1,891 
Puerto Rico 1 48 1 44 1 42 42 
Texas. 14 858 759 1,612 15 1,061 570 1,631 
Utah_. cee we 6 W W 172 5 W w 171 
Virginia 8 W W 759 7 W W 758 
West Virginia 3 W W 197 2 W W W 
Wisconsin 6 W W 246 6 268 E 263 
Wyoming 3 n 27 2 3 "s 30 80 
Other States _ _ 42 8,839 8,706 5,826 42 9,028 8,446 6,064 

Total?.... 188 12,380 7,254 19,635 186 18,3865 6,947 20,332 


W Withheld to avoid disclosing individual company confidential data; included in “Other States” 


1 Excludes regenerated lime. Includes Puerto R 


2 Data may not add to totals shown because of independent rounding. 

3 Includes Connecticut (1 plant), Idaho (1), Illinois (5), Indiana (1), Iowa (2), Kentucky (1), Massachusetts 
(2), Minnesota (4), Mississippi (1), Missouri (4), Nevada (3), New Jersey (1), New York (3), North Dakota 
(1), Oklahoma (2), South Dakota (2), Tennessee (2), Washington (3), and States indicated by symbol W. 


Table 4.—Lime sold or used by producers in the United States, by size of plant 1 
(Thousand short tons) 


1971 


1972 


Size of plant 


Plants Quantity % of total 


Plants Quantity % of tota 


Less than 10, 00h)))ʒ 30 


10,000 to 25,000 87 
25,000 to 50, hoe 87 
50,000 to LO0.000. ...........- 26 
100,000 to 200, 000 25 
200,000 to 400, 00 —U ͤ— 26 
More than 400, Oo 7 

DOCG) ghee ts Sees 188 


1 Excludes regenerated lime. Includes Puerto Rico. 


ber of plants decreased from 188 to 186 
and the average output per plant increased 
from 104,400 tons per year to 109,800 tons, 

Six States, Ohio, Missouri, Pennsylvania, 
Texas, Michigan, and Illinois, accounted 
for 61% of the total output. 

Leading producing companies were Mar- 
blehead Lime Co. with four plants in Illi- 
nois and one each in Indiana, Michigan, 
Pennsylvania, and Missouri; Mississippi 
Lime Co. in Missouri; Allied Chemical 
Corp. in New York and Louisiana; PPG 
Industries, Inc. in Ohio and Texas; Bethle- 
hem Steel Corp. with two plants in Penn- 


188 1 35 176 1 
590 8 33 537 3 
1,404 7 31 1,087 5 
1,775 9 30 2,207 11 
3,805 19 21 8,052 15 
7,215 97 29 8,508 42 
4,708 24 7 4,765 28 
19,685 100 186 20,332 100 


sylvania and one in New York; Martin- 
Marietta Chemicals in Ohio and Alabama; 
United States Gypsum Co. with two plants 
in Texas and one each in Alabama, Ohio, 
and Louisiana; Pfizer, Inc. in Ohio, Massa- 
chusetts, California, and Connecticut; War- 
ner Co. with two plants in Pennsylvania; 
and Diamond Shamrock Chemical Co. in 
Ohio. These 10 companies, operating 30 
plants, accounted for 45% of the total 
lime production. 

The seven largest lime plants, each pro- 
ducing more than 400,000 tons per year, 
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accounted for 23% of the total production. 
There were 36 plants which produced 
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more than 200,000 tons per year and ac- 
counted for 65% of the total output. 


CONSUMPTION AND USES 


Lime was consumed in every State. For 
total lime, the leading consuming States 
were Ohio, Pennsylvania, Michigan, Texas, 
Indiana, and Illinois. These six States, 
each of which consumed more than 1 mil- 
lion tons, accounted for 58% of the total 
lime consumed. 

Leading quicklime-consuming States were 
Ohio, Pennsylvania, Michigan, Indiana, 
and Texas, each of which consumed more 


than 1 million tons. Combined, these five 
States accounted for 54% of quicklime con- 
sumption. 

Texas, Pennsylvania, Ohio, Illinois, 
Oklahoma, and Louisiana were the leading 
hydrate consuming States, each of which 
consumed more than 100,000 tons. These 
six States accounted for 54% of the hy- 
drate consumed. ` 


Table 5.—Lime sold or used by producers in the United States, by use 1 
(Thousand short tons and thousand dollars) 


ei 1971 1972 
se 
Sold Used Total? Value Sold Used Total? Value 
Agriculture 80 Se 80 1,449 137 2 187 2,711 
Construction: 
Soil stabilization_________ 832 S 832 15,982 884 NS 884 17,046 
Mason's lime 414 w 9,055 W W 411 1,924 
Finishing line 222 == 222 4,257 W W 229 4,415 
Other uses 31 eR 31 604 60 ES 60 1,157 
Total?...............- 1,499 W W 29,898 W W 1,586 30,542 
Chemical and industrial: 
tel BO 4,183 985 5,167 76,352 4,921 1,126 6,047 98,570 
Alkalies W W 3,462 52, 391 10 3,222 3,233 52, 700 
Water purification w W 1,273 19,638 1,403 22,870 
Paper and pulp. ......... W w 869 13,792 787 12,830 
Sugar refining. ........... 39 749 787 14, 625 41 718 759 12,370 
Steel, open-hearth.. ...... w W 535 7,788 665 10,840 
Steel, electric. .__-._...-.- w w 560 8,221 W W 641 10,450 
Copper ore concentration 216 269 485 6,639 264 283 548 8,923 
Sewage treatment 273 76 349 5,305 334 100 434 7,074 
Glass 347 zs 347 5,126 372 Le 372 6,064 
Aluminum and bauxite 364 5,012 W W 868 5,998 
Calcium carbide. ......... 804 233 537 7,298 W W 857 5,819 
Magnesia from sea water W W 298 4, 385 W W 316 5,151 
taae WEEN 30 - 80 576 W W 77 1.257 
Other metallurgy......... W W 92 1,354 W W 53 868 
Acid mine water w W W 49 791 
Petroleum refi ning 49 Ses 49 784 47 - 47 765 
Inseetieides . ............ 32 Ni 32 569 80 zm 80 484 
Other ore concentration 36 SÉ 36 404 w w 26 424 
Tanning..............--- 30 buc 8 588 24 ae 24 896 
Oil well drilling 12 ud 12 204 18 = 13 211 
Fertilizer.____________ ` W W W W 9 8 9 146 
Sand-lime brick 6 ac 6 96 4 s 4 10 
FFII! ed 2 exe 4 E A 62 3 e 8 53 
Rubber 2 e 2 85 W W 8 43 
Wire drawing W W W W W W 2 30 
Silica brick. gk 7 W T 104 W W 2 27 
Sulfur removal from stack 
gases W W WwW w W 1 23 
Other uaea? 22-8 4,266 W W 27,015 W W 1,261 20, 538 
So ˖ ˙»w S G 9,836 W W 258,868 W W 17,584 285,785 
Refractory dolomite- ........ 965 42 1,007 20,108 1,006 69 1,075 22,042 
Grand total 22: 12,380 7,254 19,635 309,813 13,395 6,937 20,332 341,080 


W Withheld to avoid disclosing individual company confidential data. 


1 Excludes regenerated lime. Includes Puerto Rico. 


2 Data may not add to totals shown because of independent rounding. 
? Includes magnesite, petrochemicals, chrome, magnesium metal, precipitated calcium carbonate (1972), 
coke, lithium (1972), manganese and ferromanganese, explosives (1972), plastics (1972), adhesives (1972), 


whiting (1971), and uses indicated by symbol W. 
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Table 6.—Destination of shipments of lime sold or used by producers 


in the United States in 1972, by State 1 
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(Short tons) 
State Quicklime Hydrated Total 
lime 

Alabama- d ß e TU et eee eee 809 ,118 76,339 885 , 452 
JJ T lQ ese ac seen Sun om 323,535 20,600 44,185 
KA, TEE 127,524 24,520 152,044 
Calformig. 2240.25 cul uc I he ee T sS Duss sss ceste 688 ,626 110 ,628 194,249 
COMPS EE 206 ,29 17,789 224,081 
Connecticut. 226.6 See EL eap CEU eene angue ds Gea 49,839 
Delaware- a. ! ³ ]] E 15,460 12,887 847 
District of Columbia „„ lll 2-2. SCH ,09 2,099 
Floridi -eai en eosam Oxo WU et be ta ae a aE 265,724 51,127 316,851 
%%% con cu uic DIM LAC EI ut 8 85,968 26,896 112,364 
Hawaii- eege nme / ß ees W 6,609 
III ͥ Munda tiu OE ere EEN 125,935 
Tllinois he te eae ee aaah EE 890, 882 182 ,185 1,028,017 
lll 8 1, 904 
(c ³ ⅛ éͤVAdſſdͥͥ PPS 62,388 18,461 80,849 
——— P pP y ol a es as EUR 43,872 29 ,860 18,282 
Kentucky o lu ͤ⁰⁰yd dd i EE 466 , 867 18 ,591 485 ,458 
E EE 811,893 107,552 918,945 
Maryland- .. uc y ⁊èé . ĩ%ↄ Ä UM EIS . 8 406, 934 

M l ook ct eee aetna .. .. . l... eee us W 68, 
Michigan_____ ³o¹ m y 8 1,609,982 44,114 1,654,096 
Mime ! W 139,293 
Mississippi- d e haue ui mde E 125,759 21,761 147,520 
MEBSOUIM , Sh Ee 208 ,275 
/// ²³⅛¹ ] SLE 246,499 4,866 250 , 865 
/ ³o·¹-AAͥã Sn ec ah ie ees Coe ae tte 48 ,882 14,792 58,124 
C oe Duo EE L ee eae 51,689 
J—»ÜU "cr 56,291 88,554 144,845 
Nee oe Se ee ee ee ee be eee W 81, 122 
New York ence cR dde ADDE Cu S oie ay ee a e 938,527 60,021 8,548 
North Caroling so oe ei 95,652 30,270 125 ,922 
North Dakota... W W 86,818 
Ohio; uno anis ſydgsd ¶ͥ⁰yd y Er ELE 8,488,418 166,343 3,654, 756 
e ß 101,850 16,099 17,949 
Pennsylvania. 2,015,111 246,528 2,261,634 
Rhode [sland WEE ⁵ ⁵²0u ĩð eic W W 11,976 
Sauer ]y“ ! Ee e eg 36,461 7,187 44,248 
South Da 8 w W 26,277 
ie, ddp rcc TUE 93,767 42,213 135, 980 
J17J77/öôÜù⁰³Ü¹0Aĩ ee aou d ⁵⁰y; 8 1,032,812 593,015 1,625,827 
Utahs o i d q d e or E m CEN LH u ss S sS as W W 139,955 
III ⅛³;VA ð ͤſdſͥͥ ͥ y EEN 110, 640 39,054 149,694 
Washington EE ⅛ ↄ 145,781 18, 889 164, 670 
FFF ˙ ;p ꝛĩ˙ :. ½0 hv x ete 312,381 31, 186 343,517 
J· !!! « T 88 105, 636 46, 763 152,399 

Exports: 

G!!! ee a 9,677 11,460 21,187 
MeyxIeo sz cuc ⅛ð fd é 8 W W 707 
Other countries W W 35,918 
Other States 2: ã ³ðV A ³⁰¹ A 2,825,512 514,069 415,542 
Total, Suay intu ENEE 17,686,627 2,645,308 20, 331, 935 


W Withheld to avoid disclosing individual company confidential data; included with “Other States.” 


1 Excludes regenerated lime. Includes Puerto Rico. 


2 Includes Alaska, Maine, New Hampshire, Oklahoma, Puerto Rico, Vermont, Wyoming, and destinations 


indicated by symbol W. 


Lime sold by producers was used for 
chemicals (80%), construction (11%), re- 
fractories (8%), and agriculture (1%) . 

Captive lime used by producers was 34% 
of the total, compared with 37% in 1971 
and 36% in 1970. 

Leading individual uses were basic oxy- 
gen steel furnaces, alkalies, water purifica- 
tion, and refractories, which together ac- 


counted for 58% of the total consumption, 
compared with 56% in 1971. 

Lime used in agriculture reversed the 
downward trend of recent years and ex- 
panded 72%. Lime used for refractory do- 
lomite also reversed the downward trend 
and increased 7% . Construction uses con- 
tinued to expand, increasing 2%. Lime for 
chemical and industrial use also continued 
to expand, increasing 9%. 


782 


MINERALS YEARBOOK, 1972 


PRICES 


The average value of lime sold or used 
by producers in 1972 was $16.78 per ton, 
an increase of 6% over the 1971 value of 
$15.78 per ton. 

Values for quicklime ranged from $15.76 
for agricultural lime to $16.08 for chemical 
lime, $16.90 for construction, and $20.52 


for refractory dolomite, and averaged 
$16.35 per ton. Each of these values was 
higher than in 1971. 

Values for hydrated lime ranged from 
$19.45 for construction lime to $19.66 for 
chemical lime and $21.32 for agricultural 
lime, averaging $19.60 per ton. 


FOREIGN TRADE 


Exports of lime decreased 43%, to 37,659 
tons, and were 45% below the 1968 record. 
Of the total quantity exported, Canada re- 
ceived 68%, Surinam 14%, and Mexico 
7%. The remaining 11% went to 35 coun- 
tries, listed in order as follows: Panama, 
Jamaica, British Bahamas, Haiti, Indonesia, 
West Germany, the United Kingdom, 
Japan, Belgium, British Honduras, Sweden, 
Nicaragua, Venezuela, Argentina, Ecuador, 
the Philippines, Leeward and Windward 
Islands, Denmark, Austria, Brazil, Chile, 
Honduras, Thailand, New Zealand, Colom- 


Trust Islands, India, the Republic of 
South Africa, Hungary, Italy, and Zambia. 

Imports of lime, mainly from Canada, 
increased to 248,500 tons, 3% above the 
1971 record. Small quantities were im- 
ported from the Dominican Republic 
(1,088 tons), Mexico (231 tons), France (102 
tons) , and West Germany (52 tons) . 


Table 7.—U.S. exports of lime 


Year Short SE eeng 


thousands) 


ç : sac — SOTUL. c ru testes chess 87 „391 
bia, Australia, the Netherlands Antilles, 1510 ) 88,862 1.971 
the Dominican Republic, Iceland, Pacific 1972---------------------- 37,659 1,242 

Table 8.—U.S. imports for consumption of lime 
Hydrated lime Other lime Total 

Year Value Value Value 

Short tons (thou- Short tons (thou- Short tons  (thou- 

sands) sands) sands) 
1lüü; 8 34,158 $479 167,482 $1,946 201, 590 32, 425 
/ 8 39, 807 618 202, 477 2,690 242, 284 3,308 
// ĩͤ sh ue i 37 ,468 724 210,995 8,224 248,468 8,948 

WORLD REVIEW 


Canada.—During 1972 there were 22 ac- 
tive lime plants in Canada: nine in On- 
tario, four in Quebec, four in Alberta, 
three in Manitoba, one in British Colum- 
bia, and one in New Brunswick. Of the 80 
kilns in operation, 55 were vertical, 21 
were rotary, 3 were rotary grate, and 1 was 
vibatory grate. Output in 1972 was 
1,606,000 tons. 

Companies active in Ontario were Al- 
goma Steel Corp. Ltd., Allied Chemical 
Canada Ltd., Canadian Gypsum Co. Ltd., 
Cyanamid of Canada Ltd., Chromasco 
Corp. Ltd., Domtar Chemicals Ltd., Reiss 
Lime Co. of Canada Ltd., and The Steel 
Co. of Canada Ltd. 

Active companies in Quebec were Do- 


minion Lime Ltd., Domtar Chemicals Ltd., 
Gulf Oil Canada Ltd., and Quebec Sugar 
Refinery. Dominion Lime announced plans 
for a new 100-ton-per-day kiln. 

In Alberta three companies produced 
lime, Canadian Sugar Factories Ltd., Steel 
Brothers Canada Ltd., and Summit Lime 
Works, Ltd. Steel Brothers constructed a 
second rotary kiln in 1972 which doubled 
the plant capacity. Steel Brothers Canada 
Ltd. and The Manitoba Sugar Co. Ltd. 
were active in Manitoba. Texada Lime, 
Ltd. built a calcimatic kiln in British Co- 
lumbia. Havelock Lime Works Ltd. in- 
stalled a 100-ton rotary kiln at Havelock, 
New Brunswick. 

Germany, West.—West Germany ranked 
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third in world lime production, accounting 
for 11% of the world total. Most of the 
lime was consumed in Germany. 

Israel.—Even YVesid, Ltd. announced 
plans for a 200-ton-per-day rotary kiln to 
be built at Shfeya. 
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U.S.S.R.—The U.S.S.R. was the leading 
lime producing country in the world, ac- 
counting for 22% of the world total. The 
lime was used for construction (51%) , iron 
and steel (25%), chemicals (13%), and 
sugar (11%). 


Table 9.—Quicklime and hydrated lime, including dead—burned dolomite: 
World production by country 


(Thousand short tons) 


Country 1 1970 1971 1972 p 
North America: 
añada- T. T Ce ee ] ꝗ os eee oe ee ee eee m T kusa r 1,648 1,519 1,606 
ee, ß ß D iu les 11 12 1 
Guatemala____ a e ER mre rx Max Wmduecduw E zmqcE quae 24 e 25 e 25 
Puerto did”... EE E Ee ME 41 44 42 
United States (sold or used by producers). .......................- 19,747 19,591 20,290 
South America: 
!!!!!! p ñ p p soe asua 1, 800 2,200 2,200 
Colombia e ur l us a a es 1,100 1,100 1,100 
Paraguay 2 unuy EE 23 26 26 
FCC EE 11 ell e 11 
Uruguay ee 67 58 e 55 
Europe: 
AGuSUT8 EEN 820 741 788 
lll ⁰ ³ 3,187 3,311 3,168 
Bulgaria... cu . »0oy-»;0-ͤͥꝶh;»ͤ:0 ß 8 1,086 e 1,047 e 1,047 
Czechoslovakia 2.___ oc os cco ce ee —-——-—— 2,368 ,48 e 2,590 
Denmark: 2. is hc l Su S.L ee coe 8 197 197 e 198 
Fl Ss S azu Ee 254 254 259 
Francë- antes he oh dd yt x Sapu ss 4,819 * 4,900 e 4,900 
Germany, ³ ““’. ͥͥ ͥ =d h 2, 946 3,097 e 8,200 
Germany, West... ese eR 11,812 11,641 12,081 
MUG ary oe Q ↄð / ⁵³ÄVuddſ ok te S 4 amu uum celsa a S iet 719 671 e 661 
Ireland. ²˙”Vin½!]nw ³ dd bein dydpd E 65 60 55 
J ³Ü¹w¹wm ⁵ð e 6,400 4,630 e 4,400 
Norway- EE r 105 e 105 e 105 
ac, WEE 8,875 4,142 4,456 
Ta EE 23 e 243 e 248 
Romanis. oct ³ÜðWüü uu LEE Du s s s eee ees EE Me ed 2,217 2,481 e 2,535 
SD... os —hFuGf0 0 Ea sk ewe MERC US eames r 451 e 550 e 550 
Sweden- -sec ß ß g aS eee Suasana 897 907 e 915 
Switzerland. lcu c e erue se amie RRESU rui esed urere 160 157 165 
%% nomo 28 , 700 28 ,100 24,300 
/ S. u SL ³ Add 886 1,662 1,755 1,888 
Africa: 
Algeria EECH 22 22 22 
Ethiopia (including Eritree dd „„ 20 15 19 
South Africa, Republic of (sale) r 1,189 1,205 1,816 
CE EE 6 e 
AIDS Beas ð² V mm 8 183 188 187 
Uganda- re til c 23 e 20 e 20 
f eee eaae Maec LED eee mu EE 115 e 115 * 115 
Asia: 
LA EE r 87 118 182 
India- EE 508 590 878 
Irano M CC PME E 8 1,100 1,100 1,100 
EE EE 148 198 198 
TN, EE 10,110 10,934 11,166 
Jordan: ] ¾ non E i E usu Ee = we 
Kuwsalb.. z he t x er ete ttl te 1 el sl 
Lebanon: 2 ⁵³˙Uulẽ A. eee mts 8 143 138 132 
Mongolia e___ 2... l... yy ee Danae eee 44 44 44 
Philippines. n l uu md 179 246 812 
Saudi Arabia h ⅛ðùy y e 24 e 24 
7 yaman e e ee EE 141 188 195 
Oceania: 
E EE r 281 254 259 
r ll ll on" 8 ae 4 
%%% ] ⅛ Ä ne te SZ S aes 106,668 106, 456 109, 447 
e Estimate. P Preliminary. r Revised. 


1 Lime is produced in many other countries besides those listed. Zaire, Mexico, Nicaragua, Venezuela and 
United Kingdom are among the more important countries for which official data are unavailable. 


? Includes lime for agric 
3 Excludes output by small producers. 
* Year ending June 30 of that stated. 


ture for 1970, excludes lime for agriculture for 1971 and 1972. 
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Tarmac Roadstone Holdings, Ltd. of tars, and may include unburned coal. The 


England, successfully converted a shaft-type 
lime kiln to the use of liquid butane. 

Air pollutants from a rotary lime kiln 
are dependent on the stone charged and 
the fuel used. The gaseous effluent usually 
consists of water vapor, carbon dioxide, 
and nitrogen, and may contain sulfur ox- 
ides. The particulate emissions usually in- 
clude flyash, lime dust, limestone dust and 


quantity of dust from a lime kiln may 
range up to 15% of the kiln feed. 

New environmental regulations require 
the abatement of these air pollutants or 
forced closure of the plant. Present appli- 
cations use the wet scrubber, fabric filter, 
or electric precipitator. Alternate methods, 
which will also control the gaseous emis- 
sions, are being studied. 


Magnesium 


By E. Chin 1 


Production and shipments of magnesium 
metal by The Dow Chemical Company 
were 120,823 short tons and 111,185 short 
tons, respectively, in 1972. Disposal of mag- 
nesium from the Government stockpile 
throughout the year totaled 7,737 tons. 

Currently, domestic capacity to produce 
primary magnesium metal represents 58% 
of the total world production capacity. 
With the entry of a fourth U.S. producer 
of magnesium metal, total domestic pro- 
duction capacity will be 235,000 short tons 
per year by 1975. 


Legislation and Government Programs. 
—In 1970, the Office of Emergency Prepar- 


list of strategic and critical materials, and 
the stockpile objective for magnesium was 
abolished. Under authority of Public Laws 
90-604, 91-321, and 92-113, the General 
Services Administration (GSA) continued 
the disposal of all the magnesium remain- 
ing in the national stockpile. 

In 1970, GSA sold 14,572 short tons of 
metal from the Government stockpile, 
compared with 710 tons in 1971. A total of 
7,737 short tons of magnesium was sold 
during 1972, leaving 89,926 short tons in 
the stockpile at yearend. 


i . ee um 
edness: removed. ma gn esium metal from the MED MEM scientist, Division of Nonferrous 
Table 1.—Salient magnesium statistics 
(Short tons) 

1968 1969 1970 1971 1972 
United States: 

Production: 
imary magnesium 98,875 99,887 112,006 128,485 120,828 
Secondary magnesium. ................- 15,525 18,47 12,04 4,708 15,662 
Shipments: Primar 108,671 117,695 118,693 120,217 111,185 
Exports- ---------------------------------- 19,457 27,372 85,732 24,311 17,556 
Imports for consumption. ..................- ,80 4,316 8,295 3,671 4,479 
Consumption 86,427 95,132 93 , 495 90,458 99,455 
Price per pound cents.. 85.25 35.25 35.25 86.25 87.25 
World: Primary production 212,305 221,469 242,253 255,753 255, 995 
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Figure 1.—U.S. and world production and U.S. consumption of primary magnesium. 


DOMESTIC PRODUCTION 


Production of primary magnesium metal 
by The Dow Chemical Co. at Freeport, 
Tex., was 120,823 short tons in 1972. 
American Magnesium Co. (American Mag- 
nesium) at Snyder, Tex., and NL Indus- 


tries, Inc. (NL), at Rowley, Utah, also 
produced some metal. 

In compliance with an order of the 
Texas Air Control Board, American Mag- 
nesium halted production in mid-1971 to 
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effect improvements in the effluent control 
systems at its plant. In 1972, American 
Magnesium was granted a license to use a 
U.S.S.R.-designed electrolytic cell. Soviet 
technicians visited the electrolytic plant at 
Snyder, Tex., to assist American Magne- 
sium's personnel with the operation of the 
cell, which is reportedly the largest in the 
Western World. Late in the year, the re- 
duction plant was operated intermittently 
and some magnesium metal was produced. 

Late in 1972, NL initiated operational 
startup of its magnesium reduction plant, 
located on the southwestern shore of the 
Great Salt Lake, near Rowley and Grants- 
ville, Tooele County, Utah. NL’s electroly- 
tic plant has a rated annual capacity of 
45,000 tons per year of magnesium metal 
and 70,000 tons of chlorine. Electrical 
power for NL’s project was supplied by 
the Utah Power and Light Co. 

NL’s process uses a modified electrolytic 
cell of the I. G. Farben design and a closed 
metal circulation system. Raw material 
source is the brine from the Great Salt 
Lake which contains approximately 0.7% 
magnesium, about five times more than sea 
water. The lake brines are pumped into 
precipitation ponds where solar evapora- 
tion increases the concentration of the 
magnesium chloride from 2.5% to 30%. 
From there it is pumped into holding 
tanks for storage as raw material feed. The 
storage tanks hold more than a 1-year sup- 
ply of magnesium chloride for cell feed. 

Early in 1972, Great Salt Lake Minerals 
and Chemicals Corp. (GSL) received 
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$2.975 million from Dow in cancellation 
payments for the $3 million magnesium 
chloride facility GSL built at Ogden, Utah. 
The facility was to supply magnesium 
chloride for Dow's proposed magnesium 
plant at Dallesport, Oreg. In 1971, Dow in- 
definitely delayed the construction of the 
Dallesport magnesium chloride reduction 
facility. 

The Aluminum Company of America 
(Alcoa) acquired a license from France's 
Péchiney Ugine Kuhlmann to use the 
Magnetherm process for the production of 
magnesium metal. The magnesium plant, 
to be situated at Addy, Wash., will use do- 
lomitic limestone deposits in the area for 
the metal production. The Magnetherm 
process involves the reduction of calcined 
dolomite by ferrosilicon at temperatures in 
excess of 1,5009 C. Northwest Alloys, Inc., 
a newly formed Alcoa subsidiary, will 
begin construction of the facility in April 
1973 with startup targeted for March 1975. 
Initial capacity will be 24,000 tons per year 
of magnesium and an ultimate capacity of 
40,000 tons per year. The $50 million facil- 
ity will have a work force of 200 to 250 
persons, and will be increased to 300 to 
400 persons as capacity is brought up to 
40,000 tons per year. The Bonneville 
Power Administration will supply electric- 
ity beginning in October 1974 to the 240- 
acre Addy site located 50 miles northwest 
of Spokane. The magnesium and byprod- 
uct silicon, two important alloying agents 
for aluminum, will be used internally by 
Alcoa. 
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Table 2.—Magnesium recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 
(Short tons) 
1968 1969 1970 1971 : 1972 » 
Kind of scrap: 
New scrap: 
Magnesium- base 7,006 4,767 4,564 6,722 6,816 
Aluminum-base. ......................- 5,050 5,712 4,698 4,838 5,646 
CCCCCCCCCCCCCCCCCCCC 5222 12,056 10,479 9,262 11,560 12,462 
Old scrap: 
Magnesium-base. ...................... 2,113 1,700 1,518 1,719 1,656 
Aluminum-base.......................- 1,356 1,291 1,262 1,424 1,544 
g 8,469 2,991 2,780 8,143 8,200 
Grand totaaaallllllll[lil 15,525 13,470 12,042 14,703 15,662 
Form of recovery: 

Magnesium alloy ingot 2,502 8,281 2,006 8,905 8,612 
Magnesium alloy castings (gross weight) 1 1 18 14 9 
Magnesium alloy shapes. 82 149 189 500 275 
Aluminum alloy 9,900 8,878 7,088 7,428 8,790 
Zinc and other alloy 1 1 2 17 16 
Chemical and other dissipative uses 64 65 80 478 581 
Cathodic protection 2,944 1,623 2,642 2,366 2,379 

77. ⁵ĩð—]ö. ese eee. 15,525 13,470 12,042 14,703 15,662 

Revised. p Preliminary. 


1 Figures include secondary magnesium content of both secondary and primary magnesium alloy ingot. 


CONSUMPTION AND USES 


Consumption of magnesium im the 
United States reversed the 1971 decline 
and rose to almost 100,000 short tons. 
Magnesium metal is consumed in two 
broad categories: Structural products such 
as castings and wrought products, and dis- 
tributive or sacrificial applications where 
advantage is taken of the metal’s chemical 
properties. At present, about one-third of 
consumption is for structural applications 
while sacrificial uses account for the re- 
maining two-thirds of magnesium con- 
sumption. 


A wide-ranging series of applications for 
magnesium were noted in 1972. Archery 
bow handles, baseball bats, bowling pins, 
pack frames, snowmobile parts, and staple 
nailers were among the promising new 
uses for magnesium die castings. À ytt- 
rium-zinc-magnesium base alloy, developed 
by the Frankford Arsenal, was being used 
and tested for various helicopter parts. An 
aluminum-magnesium-steel shield will cap 
the Centaur booster and Viking spacecraft 
scheduled to be launched for Mars in 
1976. 

The use of magnesium and aluminum in 
U.S. automobiles is expected to increase 
sharply in the next 5 years, due to the ne- 


cessity of minimizing the weight of cars. 
The target for weight reduction per car is 
about 300 pounds, approximately the 
weight of mandatory safety and emission 
control equipment. Some new car models 
to be introduced in the fall of 1973 will 
feature magnesium fender extensions as 
well as decorative items. 


The Melmag racing car wheel, designed 
by Magnesium Elektron, Ltd., won the 
1972 Design Award of the International 
Magnesium Association. The one-piece, 
magnesium die-cast deck of the Satellite 
lawnmower, produced for the Parkton 
Corp. by Paramount Die Casting, Inc. was 
awarded first prize in the current produc- 
tion category in the First International 
Magnesium Die Casting Competition. 

In sacrificial applications, the area of 
magnesium growth was expected to be in 
such uses as the desulfurization of steel 
and in anodes for the cathodic protection 
of buried pipelines and storage tanks. 
Magnesium dry cell batteries for walkie- 
talkies are a new application for wrought 
metal, and magnesium continued to be 
used in water-activated and sea water-acti- 
vated reserve cell batteries. Retail sales of 
dry-cell batteries, excluding those for mili- 
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tary applications, were expected to reach 
$400 million in 1973, and the market was 
estimated to be growing at more than 10% 
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per year. The alkaline-magnesium cell 
market, the fastest growing segment, was 
expected to reach $60 million. 


Table 3.—Consumption of primary magnesium in the United States, by use 


(Short tons) 
1968 1969 1970 1971 * 1972 » 
For structural products: 
Cas spe: 
EDEN NUN ZD Susa a LN LION 7,837 7,484 9,002 7,477 8, 600 
Permanent mold. 2 eee 607 404 260 779 955 
ONG EE 8,740 2,562 1,795 1,148 768 
Wrought Dro products: 
BR UE 8 11,280 13,110 12,250 5,481 8, 045 
Sbeet and plate... 2- md eus d 1) 1 4,447 5,992 
Other (includes forgings) )) 1 (1) 0 2,782 1,877 
LOU jon u AA 22,964 23,560 28,247 22,109 25,787 
For pav or sacrificial purposes 
oys: 
NIE . ee eee ee ce ee oe 84,484 87,875 86,548 87,885 40,568 
Sor 8 (2) (2) (2) 1,576 1,568 
vA p MER ͤ coe 52 85 26 28 
e (3) (2) 2) 175 . 988 
Cathodic protection (anodes)...............- 5,714 6,087 5, 778 7,050 6,428 
ei VE EN RE (3) (3) ,885 8,960 9,782 
Nodular iron 2,480 2,974 4,720 4,185 684 
S ( LLLI d Ka 5,64 8,410 (3) 
Scavenger and deoxidizer...................- (2 (2) (2) 68 827 
Reducing agent for titanium, zirconium, 
hafnium, uranium, and beryllium 09 7,963 6,300 5,587 6,089 
GJ ͤ— 14,524 18,319 2,841 27 8,816 
gy, WEE 68,463 71,572 70,248 68,849 78,718 
Grand total........................- 86,427 95,182 98,495 90,458 99,455 
z Revised. p Preliminary. 
1 Included with “Extrusions.” 
2 Included with “Other.” 


PRICES 


During 1972, the quoted base price for 
primary magnesium pig and ingot in 
10,000-pound lots, 99.8% magnesium, f.o.b. 
plant, was 37.25 and 38.00 cents per 
pound, respectively. This compares with 
corresponding prices of 36.25 and 37.00 
cents per pound, respectively, during 1971. 

Depending upon the state of preserva- 


tion of the metal available from the na- 
tional stockpile, GSA accepted bids for pri- 
mary magnesium ranging from 28.25 to 
34.75 cents per pound, f.o.b. storage loca- 
tions. The average price of metal sold by 
GSA during the year was 32.45 cents per 
pound. 


STOCKS 


Producer and consumer stocks of pri- 
mary magnesium totaled 22,011 tons as of 
December 31, 1972. Yearend stocks of pri- 
mary magnesium alloy ingot were 986 


short tons. Stocks a year earlier were 
13,021 short tons of primary metal and 
1,727 short tons of alloy ingot. 
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Table 4.—Stocks and consumption of new and old magnesium scrap in the United States 


in 1972 
(Short tons) 
Consumption 
Item Stocks Receipts Stocks 
Jan. 17 New Old Total Dec. 81 
Scrap Scrap 
Cast scraD.. < sou snc cec oe Renee 153 1,899 644 1,197 1,841 211 
Solid wrought scrap !_..__.....------- 786 4,969 4,588 er? 4,588 1,117 
Total- EH 889 6,868 5,282 1,197 6,429 1,828 


r Revised. 
1 Includes borings, turnings, drosses, ete. 


FOREIGN TRADE 


As in prior years, the United States con- 
tinued to be a net exporter of magnesium 
metal in 1972. However, U.S. exports of 
magnesium metal in all forms, declined 
from 24,311 short tons, valued at $15.7 
million in 1971, to 17,556 tons, valued at 
$11.7 million in 1972. For the past decade, 
West Germany was the largest single ex- 
port destination for U.S. metal. However, 
in 1972 U.S. exports to West Germany de- 
clined sharply, totaling only 859 tons. 

Imports by Brazil, Canada, and Japan 
accounted for 31, 20, and 7%, respectively, 
of the total U.S. magnesium metal ex- 
ported. Shipments to France, Italy, Mexico, 
Switzerland, the United Kingdom, and 
West Germany collectively totaled 4,157 
tons or 24% of total exports. The remain- 
ing 3,113 tons were exported to some 20 
countries. 


Total U.S. imports for consumption of 
magnesium were 4,479 short tons, valued 
at $2.6 million in 1972, compared to 3,671 
tons, valued at $2.3 million in 1971. Can- 
ada, the largest of U.S. sources in 1972, 
contributed 1,618 tons of the total metal 
imported. Receipts from West Germany 
and the Netherlands were, respectively, 
1,101 and 513 tons. The remainder of U.S. 
imports, 1,247 tons, was contributed by 15 
other nations. 


The duty on unwrought magnesium, 
other than alloys was 20% ad valorem, 
and on unwrought magnesium alloy (mag- 
nesium content) was 8 cents per pound 
plus 4% ad valorem. The duty on wrought 
magnesium metal was 6.5 cents per pound 
plus 3.5% ad valorem. 
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Figure 2.—U.S. imports and exports of magnesium. 
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Tables 5.—U.S. exports of magnesium, by class and country 


1971 1972 
Waste and PIMAT metals, 555 Waste and Primary metals, Semifabri- 
scrap lloys forms, n.e.c., scrap alloys cated forms 
including n. e. e., includ- 
powder wder 
Daimi eee EE ege 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- tity (thou- tity (thou- tity (thou- 
(short sands) (short sands) 8 sands) ae sands) ur sands) (short sands) 
tons) tons) ns) tons) ns) tons) 
Angola........ ae La sa JS 60 377 oe ae 2 $2 Sc a 
Argentina Re = 502 $374 1 6 e 8 313 232 oe Z 
Australia = PE 455 294 46 106 a uos 312 168 45 $74 
Austria Se Gr 48 29 z u we == 22 12 5 10 
Belgium- 

Luxembourg. oo zs 225 135 8 9 33 $11 135 18 1 
Braz il. = 6,692 3,787 2 6 i -- 5,439 3,360 8 10 
Canada....... 22 $94 2,002 1,225 207 291 27 80 3,258 1,907 289 897 
Colombia » Se E 1 9 5 12 SS e 
Egypt........ a ee 4 a= RE id hx 34 24 E = 

cee = ES 36 25 17 88 Ë Zei 482 247 17 48 
Germany, 

West. ET -. 9,857 5,742 187 817 Ss n 801 506 58 154 
Ghana 25 de 1 2 EN 38 225 148 1 
India 1 1 8 7 i Res ES E 288 169 Se Se 
Indonesia..... zi a = e PES ie = 2a 7 8 oe = 

ael___ ` eu nos 6 4 85 54 2 SN 21 15 40 57 
Italy........- 1 1 673 411 51 43 m S 425 258 16 87 
Japan 17 11 218 119 248 485 21 7 1,000 591 254 480 
Malaysia 2 E ES E xd = 2 14 et ot 
Mexico M = 910 705 32 41 11 15 988 609 5 10 
Netherlands... e = 282 155 34 104 E e? 885 228 21 36 
New Zealand.. - E 15 9 = n S de 45 26 ah se 
Norway Sa Se 106 60 1 1 S " 95 56 v mS 
Pakistan...... 2e ^ m: RE eg ET = = - 24 15 -_- e 
South Africa 

Republie o. 112 63 2 P ans ux 190 118 1 1 

pain = i 467 256 4 6 ER ds 886 219 2 8 
Sweden SE -- s we 33 98 wis S “= 17 27 
Switzerland e is 65 48 1 1 = 2% 721 444 10 
Taiwan sa ES 66 48 T = = = 129 70 (1) 1 
United 

Kingdom.... T. oe 850 195 17 46 32 E 711 410 16 86 
Venezuela ex s 148 113 82 83 2 8 189 126 18 15 
Other......... ue fu 50 85 7 15 () (i) 92 70 8 37 


Total... 41 107 23,298 18,848 972 1,787 94 116 106,642 10,132 820 1,454 
1 Less than 1⁄4 unit. 


Table 6.—U.S. exports and imports for consumption of magnesium 


Exports 
sz Waste and scrap Metals and alloys in crude form Semifabricated forms, n.e.c. 
ear —  —- 
Quantity Value Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 
1970. 42 330 34,143 $20,090 1,547 $2,422 
1971.... 41 107 23,298 13,848 972 1,787 
1972. ... 94 116 16,642 10,132 820 1,454 
Imports 
Waste and scrap Metal Alloys Powder, sheets, tubing, 
(magnesium content) ribbons, wire and other 
orms 
(magnesium content) 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) (short 50 (thousands) 
1970.... 1,682 $651 1,816 $915 122 $300 225 $637 
1971.... 2,142 718 1,300 920 99 286 130 397 


1972.... 3,042 1,040 1,256 950 168 464 18 108 
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WORLD REVIEW 


World production of magnesium metal 
in 1972, excluding two U.S. producers, was 
255,995 short tons, an increase of 242 tons 
over world production in 1971. The 
United States produced 47% of the world 


U.S.S.R. 23%, and Norway 16%. The re- 
maining 14% was by Canada, People's Re- 
public of China, France, Italy, and Japan. 

World producers of magnesium with an- 
nual capacities, processes, and plant loca- 


magnesium output, followed by the tions are as follows: 
Country Company Capacity Process Plant location 
(short tons) 
Canada Chromasco Corporation Limited.. 12, 000 Silicothermi e Haley, Ontario. 
China, People's 
Republic of.. NA .. 5,000 ioo ; Ying-kou, Liaoning. 
eB oce Lc Société Générale du Magnésium 9,000 ....do............- Marignac. 
Péchiney Ugine Kuhlmann S.A. 
(10 percent). 
Société des Produits Azotés 
(SPA) (30 percent). 
Italy........- etá Italiana per il Magnesio e 7,700 ....do............. Bolzano 
mote di Magnesio 
Japan wa Magnesium Company 7,700 EEN Koyama. 
UBE Industries, Ltd ........... 8.600 —...d0. —8 Yamaguchi. 
Norway Heroya Electrokemiske Fabrikker 47, 000 I. G. Farbenindustrie. Heroya. 
A/S subsidiary of Norsk Hydro- 
Elektrisk A/S 
U.S.S.R....... CCT 50,000 Electrolytic......... NA. 
United States.. American Magnesium Coo 80,000 ....do............- Snyder, Tex. 
The Dow Chemical Coo 120,000 Dow cells ort, Tex 
NL Industries, Ine 45,000 Electrolytic......... Rowley, Utah. 


NA Not avallable. 


Australia.—A research group at the Uni- 
versity of Tasmania was investigating the 
feasibility of constructing a sea water mag- 
nesium facility in Australia. The main 
purpose of the study was to determine if 
all of Australia’s magnesium requirements 
could be satisfied by a sea water magne- 
sium plant. 

India.—The Central Electrochemical Re- 
search Institute at Karaikudi started pro- 
duction from its magnesium pilot plant 
rated at 550 pounds of metal per day. A 
10,000-ampere cell with a monthly capacity 
of 1.7 short tons was commissioned. The 
project was jointly sponsored by the Coun- 


cil of Scientific and Industrial Research 
and the Tamil Nadu Government. A 
larger scale plant with an annual capacity 
of 660 short tons employing the same proc- 
ess was scheduled for construction. The 
cost of production was estimated to be ap- 
proximately equivalent to the price of im- 
ported magnesium. 

The large reserves of magnesite at Salem 
and the considerable tonnages of sea bit- 
terns to be produced at Tuticorin en- 
couraged the Tamil Nadu Government 
to finance the project. The Research Insti- 
tute developed a spray drier with a rated 
capacity to produce 155 pounds per hour 


Table 7.—Magnesium: World production by country 


(Short tons) 
Country 1 1970 1971 1972 » 

Candida. hn ete ⅛ͤ m E S 10,353 7,234 5,844 
China, People’s Republic of 1,100 1,100 1,100 
yi. Me Mt C 0 D RE 5,088 7,954 e 7,700 
EE EE 8,356 8,496 e 8,800 
DADAM WEE 11,895 10, 685 12,004 
Norway «90w2d ĩx é èé Ä y 38,959 39,799 40,224 
USS EE 55,000 67,000 0,000 
United Stateg- geeiert ee ⁵ð ͤ 112,007 128,485  :120,828 

Totál.255 l. m / ³ ↄ A EE r 242,253 255, 753 255, 995 

e Estimate. P Preliminary. r Revised. 


1 The United Kingdom, listed among producers in previous editions, has been deleted because it was deter- 


mined that the material credited to the 
* Excludes two U.S. producers. 


nited Kingdom subsequent to 1966 is entirely remelt alloy. 
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of partially anhydrous magnesium chloride 
from magnesium chloride solution. The 
metal production process involves the elec- 
trolysis of anhydrous magnesium chloride 
in a fused salt bath at 700° C. 

Japan.—Mitsubishi Chemical Industries 
Co., Ltd., abandoned its plans to build a 
small electrolytic magnesium plant in 
Japan. The original plans had called for 
an electrolytic plant with an initial capac- 
ity of 5,000 tons per year of magnesium. 

Netherlands. —Shell Minerals Nether- 
lands NV (Shell) announced that it de- 
cided to postpone indefinitely its mag- 
nesium chloride project in the Friesland 
province of the country. Shell stated 
that it had suitable processing technology 
for magnesium, but that it was still too 
costly. Also, world prices for light metals, 
especially for aluminum, were depressed 
and that there was no prospect of a recov- 
ery in the near future. 

The Netherlands Economics Ministry in 
The Hague said that Shell would not be 
given the production license it applied for 
114 years ago in view of the company's de- 
cision to shelve the project. The award 
had been delayed a number of times due 
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to local opposition on environment-protec- 
tion and pollution grounds. 


The Economics Ministry added that, in 
view of the importance of the project for 
the economic development of the northern 
provinces of the Netherlands, it intended 
to set up an independent group to study 
other possibilities for exploiting the mag- 
nesium in the short term. Shell agreed to 
place the necessary technical information 
at the group’s disposal. 


Norway.—The Magnesium Division of 
Norsk Hydro A/S created a special 20-man 
technical staff to engage in technical mar- 
keting and to develop new applications for 
magnesium. The technical staff reported 
potential in the fields of alloying, electro- 
plating, pressure die casting magnesium, 
and organic synthesis. 

U.S.S.R.—The estimated production of 
Magnesium metal in 1972 was 60,000 short 
tons, a 3,000-ton increase over 1971 pro- 
duction. According to the Soviet weekly 
ECOTASS, Russian magnesium exports 
reached 19,900 tons in 1972, a 34% in- 
crease compared with the 14,800 tons 
shipped in 1971. 


TECHNOLOGY 


The research laboratories of Alcoa devel- 
oped a process whereby the magnesium 
content of aluminum scrap is reduced 
from about 0.5% to 0.1%.2 Conventional 
methods to reduce the magnesium content 
of scrap produced chloride fumes. Alcoa’s 
Fumeless Demagging Process, a pollution- 
free process, reportedly lowers operating 
costs and produces 99% pure magnesium 
chloride, a salable byproduct. The process 
involves the reaction of magnesium and 
chlorine by multiple-stage gas-liquid con- 
tacting in a closed reactor-settler tank, 
eliminating wet or dry scrubbers and dust 
filters. The operating costs are approxi- 
mately one-third of those for chlorine flux- 
ing and scrubbing systems. The capital 
cost is estimated at $75,000 for a system to 
remove magnesium from 24 million 
pounds per year of alloy scrap. The proc- 
ess is currently being installed at Alcoa's 
Davenport, Iowa, smelter where it will be 
used for in-plant wrought alloy scrap. 


To prevent molten magnesium from ox- 
idizing on contact with air, the molten 
metal is presently covered with a mixture 
of fine potassium and magnesium chloride 
powder. The Magnesium Research Center 
at Battelle Memorial Institute announced a 
$160,000 research program on the fluxless 
melting of magnesium which may possibly 
reduce the cost of casting magnesium by 4 
cents per pound. Data from laboratory ex- 
periments as well as from commercial op- 
erations indicate that sulfur hexafluoride 
(SFe) was a practical oxidation inhibitor 
for molten magnesium.3 The optimum 
concentration of SFg in air for most 
efficient protection of molten magnesium is 
1/10% or less. 

Research by Bureau of Mines investiga- 
tors showed that yields of vanadium in ex- 
cess of 98% can be achieved by reducing 


* Chemical Week. New Process That Solves 
Aluminum Can Recycling Problems. V. 111, No. 8, 
Aug. 23, 1972, p. 24. 

3 Hanawalt, y. D. Practical Protective Atmos- 
pheres for Molten Magnesium. Metals Engineering 
Quarterly, November 1972 


vanadium dichloride with magnesium.“ 
The resultant vanadium metal product has 
a purity greater than 99.8%. The high ef- 
ficiencies in the individual process steps in- 
dicated that vanadium produced with mag- 
nesium as the reductant has an excellent 
potential from an economic standpoint. 

Other investigations by the Bureau of 
Mines demonstrated that nitrogen was an 
effective medium for quenching magnesium 
vapor produced in the  carbothermic 
process.5 Contrary to prior belief, the for- 
mation of magnesium nitride was not a 
major problem. For the carbothermic proc- 
ess to be cost competitive with the electro- 
lytic process, large volumes of the quench- 
ing agent must be available at low cost. 
Nitrogen is available in abundant supply, 
and as a byproduct of oxygen production 
in steel and other metallurgical plants, 
should be relatively inexpensive. 

According to the American Cast Iron 
Pipe Company (Acipco), Birmingham, 
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Ala., magnesium-impregnated coke (Mag- 
Coke) is an effective desulfurizing agent 
for steel.6 Acipco estimated that 1 pound 
of Mag-Coke would remove 0.018% of sul- 
fur per ton of iron; the removal of 0.01% 
of sulfur per ton of iron would cost 25 to 
30 cents. Spokesmen for several steel pro- 
ducers confirmed experimenting with Mag- 
Coke. Republic Steel Corp. reported that 
the use of Mag-Coke was beyond the re- 
search stage and was being used in regular 
iron production at its Warren, Ohio, and 
Gadsden, Ala., facilities. 


4 Campbell, T. T., J. L. Schaller, and F. E. 
Block. Preparation of High-Purity Vanadium by 
Magnesium Reduction of Vanadium Dichloride. 
Metallurgical Trans., v. 4, No. 1, January 1978, 
pp. 237-241. 

5 Dean, K. C., V. E. Edlund, and A. G. Law- 
rence. Quenching Carbothermic Magnesium With 
Nitrogen. Light Metal Age, v. 30, Nos. 5—6, June 
1972, pp. 21-23. 

6 American Metal Market. Steelmakers Confirm 
Magnesium Used as Sulfur Removing Agent. V. 
79, No. 113, June 16, 1972, p. 4. 
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World production of magnesite in 1972, 
excluding production in the United States, 
was estimated to be 9,764,474 short tons, 
a decrease of 2% from world production in 
1971. Magnesite production in Austria, 
Czechoslovakia, North Korea, People’s Re- 
public of China, and the U.S.S.R. accounted 
for 71% of the total world output. The 
increase in the world production capacity 
for recovering magnesia from sea water, 
however, continued to exert competitive 
pressure on producers of magnesite. 


Compounds 
Chin 1 


Refractory magnesia and caustic-calcined 
and specified magnesias sold or used by 
domestic producers in 1972 were 9% above 
that sold or used in 1971. The value of 
domestic shipments of magnesias rose 10% 
to $76,187,000. 

U.S. imports for consumption of proc- 
essed magnesite were 133,734 tons; imports 
from Greece accounted for 58% of the 1972 
total. Exports of magnesite and magnesia 
were 61,196 tons in 1972, and as in the 
1970-71 period were primarily to Canada. 


Table 1.—Salient magnesium compounds statistics 
(Thousand short tons and thousand dollars) 


United States: 
Caustic-calcined and specified magnesias:! 
Shipments: 

Quanti 


Refractory KIERCH 777 d 
Sold and na naea by producers: 
ty 


Dead-burned d dolomite: 
Sold and used by producers: 
Quanti 


World: Crude magnesite production: 
Quantity ²˙¹ẽ³oꝛAA ¹ m ͤ».t. ² m Settee 


1968 1969 1970 1971 1972 

I 119 125 122 127 128 
$17,958 319,876 $19,301 $18,621 $15,856 
$2,301 $2,687 $3,200 $2,840 $3,977 
$758 $983 $702 $736 $675 
661 737 802 627 696 
$44,535 351,843 360,338 350, 359 $60,881 
$4,706 $4,978 $9,138 $5,897 $5,908 
$6,179 $5,918 $71,857 $9,219 $9,300 
1,838 1,866 1,973 1,020 1,125 
$81,627 833,580 $25,740 $19,128 $21,097 
11,781 10,627 9,763 9,975 9,764 


1 Excludes caustic-calcined Aun kaspa used in production of refractory magnesia. 
on 


2 Caustic-calcined magnesia 


DOMESTIC PRODUCTION 


In 1972, 909,428 short tons of magnesium 
hydroxide was produced from sea water and 
well brines. Output was by Barcroft Co., 
The Dow Chemical Company, Kaiser Alu- 
minum & Chemical Corp. Merck & Co., 
Inc., and Michigan Chemical Corp. Most 
of the magnesium hydroxide was used 
in the production of magnesia for basic 


refractories. Producers of refractory mag- 
nesia were Basic Inc., Basic Magnesia, Inc., 
Corchem, Inc., A. P. Green Refractories, 
Co.  Harbison-Walker Refractories Co., 
Kaiser Aluminum & Chemical Corp., Mar- 
tin- Marietta Chemicals (formerly Stand- 


1 Physical Division of Nonferrous 


Metals. 


scientist, 
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ard Lime and Refractories Co.), and North- 
west Magnesite Co. Total production of 
refractory magnesia in 1972 was 575,707 
tons. 

During the year, 189, 889 tons of caustic- 
calcined magnesia was produced by Basic 
Inc., Basic Magnesia, Inc., The Dow Chem- 
ical Company, Kaiser Aluminum & Chemi- 
cal Corp., Martin-Marietta Chemicals, and 
Michigan Chemical Corp. Six companies 
produced 11,091 tons of specified magnesias. 

Magnesium chloride was produced by 
American Magnesium Co., J. T. Baker 
Chemical Co., The Dow Chemical Co., FMC 
Corp., Great Salt Lake Minerals & Chemi- 
cals Corp., Kaiser Aluminum & Chemical 
Corp., Mallinckrodt Chemical Works, and 
NL Industries, Inc. Most of the magnesium 
chloride production was used for magnes- 
ium metal cell feed. 

Production of magnesium sulfate was 
reported by four companies. Producers of 
other magnesium compounds were J. T. 
Baker Chemical Co., Mallinckrodt Chemi- 
cal Works, Merck & Co., Inc., and Waverly 
Chemical Co., Inc. 
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Basic Magnesia, Inc., completed an ex- 
pansion program at its sea water magnesia 
plant in Port St. Joe, Fla., with the installa- 
tion of special material processing equip- 
ment, increased bagging capacity, and new 
bulk loading facilities for both trucks and 
railroad cars. Improvements were also made 
in the reaction system controls, which were 
designed to yield more uniform and higher 
quality oxides. 


Table 2.—Dead-burned dolomite sold or 
used by producers in the United States 


(Thousand short tons and thousand dollars) 


Sales of domestic product 
Year Ge 


Quantity Value 
198388 2 G SSL oud 1,883 81,627 
1889; 1,866 83 , 580 
1970- eee AA 1,878 25,740 
CN O EE 1,020 19,128 
1919... 8 1,125 21,097 


Domestic producers of magnesium com- 
pounds by raw material source, location, 
and annual capacity are listed as follows: 


Raw material source and producing company 


Lake brines: 


Great Salt Lake Minerals & Chemicals Corp 
NL Industries, Ine 


Well brines: 


American Magnesium Co...................... 
The Dow Chemical Co 


Martin M 


Michigan Chemical Cord 
Morton Chemical Co. .......................- 


Sea water: 
Basic M 


esa, Ine. cu co ERE oes 8 
Barcroft Co. ß 
Corchem, Ine 

he Dow Chemical Coo 
FMC Corp. EE 
Kaiser Aluminum & Chemical Cord 
Merck & Co., Ine 
Northwest Magnesite Coo 


Capacity 

Location Ce 

equivalent) 

—— Gabbs, Nev................-- 150,000 
DA Ogden, Utah.................. 100,000 
ORC Rowley, Utah................- 75,000 
eade Snyder, Tex................-- 50,000 
S u n, Min 250,000 
Mug Manistee, Mich............... 100,000 
HS St. Louis, Mich 25,000 
Kx Min Manistee, Mich. .............- 5,000 
RN Port St. Joe, Fla.............. 100,000 
HOST Lewes, mter hdd EE ,000 
er Pascagoula, Mises 40,000 
NS raha SCH eX. p 250,000 
NEM Chula Vista, Cali 5,000 
5 Moss Landing, Cali 150,000 
Meu South San Francisco, Cali 5,000 
8 Cape May, N. .............. 100,000 
ETIN 8 1,410,000 


CONSUMPTION AND USES 


In 1972, 696,102 tons of magnesia was 
used in the production of basic refractories, 
compared with 626,513 tons in 1971. Con- 
sumption of caustic-calcined magnesia for 
uses other than the production of refractory 
magnesia included chemical processing, ani- 
mal feed, pulp and paper, rayon, and 
sugar. Specified magnesias were used pri- 
marily in electrical, medicinal, and rubber 
applications. 


Olivine was consumed as a molding sand 
in various foundries and as a metallurgical 
flux in the smelting of steel. 

Magnesium chloride was used as an anti- 
freeze agent and in the processing of 
molasses. Magnesium carbonate was con- 
sumed in the production of cosmetics and 
pharmaceuticals. 
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Table 3.—Magnesium compounds shipped and used in the United States 


Shipped and used 
Year and product Plants Quantity Value 
(short tons) (thousands) 
1971 
Caustic-calcined 1 and specified (U. S. P. and technical) magnesias. ........ 12 r 126,722 r $318,621 
Refractory magnesia ?____.._._..-.-----------~----------------------- 9 r 626,518 r 50,859 
Magnesium hydroxide (100 percent Mg(OH):) !__--...----------------- 9 71,366 r 2,080 
Magnesium chloride ._...----------------------------------------- 8 575,674 r 85,744 
Precipitated magnesium carbonate 15 n s Ree S G S nes 6 5,510 r1,251 
Caustic-calcined ! and specified (U.S. P. and technical) magnesias 11 128,260 $15,856 
Refractory magnesia ).. 8 696,102 60,881 
Magnesium hydroxide (100 percent Mg(OH):) !._.-.-.----------------- 10 66,671 2,454 
Magnesium chloride ZU H 9 559, 709 86,202 
Precipitated magnesium carbonate !__..._..-.--.-.---.--.------------ 5 5,074 1,476 


r Revised. 

1 Excludes material produced as an intermediate step in the manufacture of other magnesium compounds. 

2 Includes both single-burned and double-burned. 

Production for 1971, 827,486; 1972, 951,220; includes magnesium chloride used in the production of 
magnesium metal. 


Table 4.—Domestic shipments of caustic-calcined and specified magnesias, by use 


(Short tons) 
Use 1971 1972 
Agriculture, nutrition, and pharmaceuticals: 
Animal feed and fertilizer... .........-.----------------------------------- 18,406 28,498 
n,, , e ß 6,319 W 
Sugar, candy, and winemakinunun :•nn «44k «44» ů⁰b 3, 186 4,582 
TOG WEE 21,911 28,080 
Construction materials: 
Insulation and wallboard_-_.........-.--.---------------------------------- WwW w 
Oxychloride and oxysulfate cemennnt᷑t᷑rtrt lll ll ll Lll «««½ Ll sell. 13,248 17,315 
Total EEN 13,248 17,915 
Chem cd ene manufacturing, and metallurgical: 
3323! ⁵ĩð2 ⁵ðâ ae a stk ls asa sta ĩðͤ 8 25,878 83,881 
Electrical heating rods. EE 10 2,864 
Kee 
Pulp. and DADOP.. eo ee ice ee ote LC LE D ee seins C E wile 14,612 15,812 
EE 15,167 
Ru bor 835d) ³AAAͥͥõ dee T 7,411 
Uranium processing „„ͤ „ ́ũ?ẽm 
Water treatment___._..... « ę ——I—᷑7̃ Rz cnc £e 1.428 W 
Total... hn ek Sta cu OR ic Ee qao ian ee Sa chat 62 , 508 72,712 
Unspecified Vegan SE NS 28,055 10,208 
Grand (otal EE 126 , 722 128 , 260 


W Withheld to avoid disclosing individual company confidential data; included with “Total.” 
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Figure 1.—Consumption and shipments of magnesia in the United States. 


PRICES 


Prices for magnesia, calcined, technical, 
heavy, 85% and 90% (bags, carlot, f.o.b. 
Luning, Nev.) were quoted during the year 
at $50 and $60 per short ton, respectively 
according to the Chemical Marketing Re- 
porter. Magnesia, technical, synthetic rub- 
ber-grade, neoprene-grade, light, was quoted 
with no change from the 1971 price at 
$0.24 per pound (bags, carlot, freight- 
equalized). 

Prices throughout the year for mag- 
nesium carbonate, technical (bags, carlot, 


freight-equalized), remained the same as in 
1971 at $0.16 per pound; for truckload 
quantities prices remained at $0.18 to $0.185 
per pound. During the year the price for 
magnesium hydroxide, NF, powder (drums, 
carlot, and truckload, works) ranged from 
$0.21 to $0.295 per pound. Magnesium 
chloride, hydrous, 99%, flakes, bags, carlot, 
works, was quoted at $72.80 per ton. The 
price for magnesium lauryl sulfate, tanks, 
freight-allowed, remained the same as in 
1971 at $0.175 per pound. 


FOREIGN TRADE 


Exports of dead-burned magnesite and pared with 53,448 tons in 1971. Exports to 


magnesia in 1972 totaled 54,159 tons com- 


Canada in 1972 were 51,694 tons, 21% 
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higher than in 1971. However, shipments 
to Mexico, Peru, and Spain in 1972 were 
substantially lower than those of 1971. 

Exports of magnesite, including crude, 
caustic-calcined, lump or ground, decreased 
slightly from exports in 1971. Deliveries to 
West Germany, Canada, Italy, the United 
Kingdom, and Australia accounted for over 
50% of the exports in this class. 

Imports for consumption of lump or 
ground caustic-calcined magnesia decreased 
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Imports of unspecified magnesium chlo- 
ride, magnesium sulfate, and magnesium 
salts and compounds decreased substan- 
tially in 1972 compared to imports in these 
classes in 1971. Imports of precipitated mag- 
nesium carbonate and magnesium oxide 
increased slightly over those in 1971. 

The tariff on various magnesium com- 
pounds was as follows: 


10% in 1972 to 10,376 tons. Imports in this Hem ma 23 
class were principally from India and Magnesite 
Turke Crude - per ton.. $3.15 $2.62 
l I Caustic-caleined....do. .. $6.80 $5.25 
Imports of dead-burned and grain mag- Magnesium carbonate: 
nesia and periclase containing a maximum . per pound. 0.26 0.25 
of 4% lime increased 10% to 127,776 tons Not precipitated-% 
: valorem. .............- 5% 4% 
in 1972. Imports for the same class of ma- Magnesium chloride: 
terial but containing over 4% lime de- Anhydrous Se ë 5 
° ce M ° . 
creased from 13,146 tons in 1971 to 5,958 Other- oo.. o 25 21 
tons in 1972. Total imports of magnesite Mason oxide: dis i i 
increased 4% over those in 1971 to 133,734 Magnesium ite Ae KEE : 
tons. Epsom salts........ do- 225 187 


Table 5.—U.S. exports of magnesite and magnesia, by country 


Magnesite and magnesia, 


Magnesite, n.e.c., including crude 


dead-burned e lump or ground 
Destination 1971 1972 1971 1972 

Quantity Value Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- (short  (thou- 

tons) sands) tons) sands) tons) sands) tons) sands) 
Argentina. 330 349 774 3115 80 834 113 $51 
Australia Qs ss ZS — s s ai 120 68 20 9 450 254 442 287 
Belgium- Luxembourg ee Sie ES Se 107 44 87 86 
Brazil... 2 1 6 52 24 122 57 
Canada 40, 586 4,040 51,694 5,064 898 860 1,105 486 
! A 97 97 32 22 121 32 75 23 
Colombia uc Së e = 12 6 19 10 

Costa Ria Ke SS Si Ee 262 27 1 (1) 

Denmark = SO = 5 84 19 28 17 
El Salvador 5 1 5 1 550 55 ES uf 
en.. EP Be 6 4 89 85 181 100 
France... e koto 62 9 50 5 274 108 342 209 
Germany, West 157 81 180 98 890 445 1,269 598 
Honduras................. 56 8 nc MA So 25 25 4 
tee, ett S De Ws ans 27 14 29 15 
Italy... os ce Scat elc Se ee oc 18 15 592 258 701 332 
Pl ee Sate 44 27 55 89 47 18 26 14 
Mexico 5, 679 569 7 4 102 19 78 22 
Netherlands s 50 7 48 17 264 87 182 72 
New Zealand.............. 36 23 32 21 116 67 125 81 
FPV 1,667 154 Pà GE 5 2 12 6 
Philippines 3 1 27 7 105 83 5 8 
South Africa, Republic of 81 52 104 75 814 174 200 94 
Spain... ²˙m ud 2,482 224 1 (1) 281 82 151 63 
Sweden 76 42 72 50 310 212 362 262 
Switzerland...............- ae e 16 8 62 22 51 20 
Taiwan Ge 2 Së m M Lu 168 52 
U.S.S.R27....... erc Sc Ge SE "E m == 54 42 
United Kingdom 718 897 566 821 755 818 634 297 
Venezuela._____ 805 82 50 7 66 14 154 20 
YVugosla va a be = Zei 11 T 80 53 
Other s o eene 88 9 94 20 179 80 216 101 
Total..............- 53,448 5,897 54,159 5,908 7,050 2,840 7,037 8,877 


1 Less than 1⁄4 unit. 


752 MINERALS YEARBOOK, 1972 


Table 6.—U.S. imports for consumption of crude 1 and processed magnesite, by country 


1971 1972 
Country ; 


Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Lump or ground caustic-calcined magnesia: 


CJ! ³¹¹¹1ꝛ¹1A ⁰ AA 498 352 281 $27 

mer p 561 24 520 19 
Belgium - Luxembourg 6 1 SES 

EE 426 917 
l; ³⁰¹¹mw¹mAAAA ĩͤ UT d dne Seu ys 7,848 458 6,711 878 
Netherlands.. ee 177 15 22 

ew dle: ee sss ct 162 17 
II! ³A1üÜ¹̃ 1, 840 135 1,775 149 

II ͥ ͥ ͥ ͤdWW——00T000W00 c memes 11,518 736 10,376 675 


Dead-burned and grain magnesia and clase: 
Not containing lime or not over 4%, lime: 


JC AA 60 5 964 96 
((h11ſm. 6,761 448 8,829 526 
Canada, ³⅛ 8 149 12 
V, WUNE x aes ce = 
33. lee 76, 267 6,392 76,921 5,360 
IC ⁵²˙Ü ĩͤ d ĩ ed ecc 26,616 1,967 24, , 004 
(SC EEN Se Š (3) 
c Zl SSL a suene 6,009 862 5,484 864 
rr ³˙¹ümAAAAAA ĩͤ v ee uis E 8 a 
IR WEE ko Ge 5,616 46 
United Kingdom. ........................ 17 86 5,556 466 
een, ß ee ews ain =< 11 
NEES 115,879 9,219 127,776 9,800 
F— —— . Fx AT — -J— —IA — — 1 
Contai over 4% lime: 
rues JJ) ³ĩðKK d 2,408 188 2,717 168 
Canada... 88 FCC 2,417 165 8,208 280 
Spain EE 8 2,927 161 GE Gs 
Mosse 5,394 341 88 2 
KN DEE 18,146 795 5,958 895 
Grand total... . 129 ,025 10,014 188 , 784 9,696 


1 Crude magnesite 1971, 7 S.T. ($308); 1972, none. 
2 Less than Le unit. 


Table 7.—U.S. imports for consumption of magnesium compounds 


Oxide or Magnesium Magnesium Magnesium Magnesium Magnesium 

calcined carbonate chloride chloride sulfate (epsom salts and 

magnesia (precipitated) (anhydrous) (other) salts and compounds 
kieserite) n. a. p.f.! 


Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
ti ti tit ti ti 


ort (thou- host (thou- (abort (thou- dii (thou- (short (thou- (ahoxt (thou- 
tons) sands) tons) sands tons) sands) tons) sands) tons) sands) tons) sands) 


1970.. 6521 $200 808 $192 € T 824 $26 84,989 $617 à 3,608 $327 
1971.. 628 222 188 60 26 $2 485 15 45,597 654 2,889 804 
1972.. 690 256 189 78 22 1 250 8 21,538 978 2,662 895 


1 Not specifically provided for; includes magnesium silicofluoride or fluosilicate and calcined magnesia. 
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Figure 2.—Value of U.S. exports and imports of magnesia. 
WORLD REVIEW 


Germany, West.—Magnesital-Feuerfest 
G.m.b.H. initiated construction of its $10 
million refractory plant at Oberhausen in 
the Duisburg area of the Ruhr District. 
Magnesital-Feuerfest is a joint venture of 
Dresser Industries, Inc., and Martin & 
Pagenstecher G.m.b.H., a West German re- 
fractories producer. The plant is being 
built in two phases. The first phase, which 
calls for the manufacture of high-alumina 
specialty refractories, is expected to be 
completed in early 1973. The second phase, 
for the manufacture of high-quality mag- 
nesia refractories used primarily in basic 
oxygen steelmaking processes, is scheduled 
to be completed and in operation by De- 
cember 1973. 

Greece.—Société Financière de Grèce 
(Scalistiri), the largest producer of magne- 
site in Greece, completed construction of a 
new loading jetty at Mantoudi, Northern 
Euboea. With the new jetty, magnesite can 


be loaded at a rate of 1,000 tons per hour. 
Other additions such as new silos and a 
belt conveyor were planned by mid-1973. 
India.—Almora Magnesite Ltd. was in- 
stalling a magnesite processing plant near 
Almora, Uttar Pradesh. Expected com- 
pletion date for the construction was the 
fall of 1973. The plant was expected to 
produce 100,000 tons of dead-burned magne- 
site per year. Almora was owned 51% by 
the UP State Industrial Corp. and 49% 
by Belpahar Refractories Ltd. 
Italy.—Compagnia Generale de Magnesio 
S.p.A. continued the construction of its 
60,000 ton per year sea water magnesia 
plant near Syracuse, Sicily. Construction 
of the plant began in August 1971, and at 
the end of 1972 was nearing completion. 
Initial production of chemical and refrac- 
tory magnesia was scheduled for late 1973. 
High-purity limestone deposits are avail- 
able at the site and will probably permit 
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an increase of the magnesium oxide con- 
tent of the magnesia produced at the plant 
to over 98%. 

Netherlands.—Shell Internationale Petro- 
leum Maatschaapij installed a high-pressure 
water heater at its magnesium salt recovery 
pilot plant on the Friesian coast. Although 
fitted with an air atomizing burner for 
use with oil, the dual fuel heater was fired 
on natural gas and can handle a water 
flow of 66,000 pounds per hour. 

Tanzania.—The National Development 
Corp. (NDC) of the Tanzanian Govern- 
ment planned to invest between $280,000 
and $344,000 to revive and expand magne- 
site mining near Samé. This mine was 
formerly operated by the Tanganyika Mag- 
nesite Mines, Ltd. The NDC expected to 
establish a 24,000-ton-per-year magnesite 
plant by 1974 and to continue operations 
for 15 to 20 years on the basis of reserves 
which have been estimated to be between 
1 million and 4 million tons. 

United Kingdom.—Steetley Co., Ltd., com- 
missioned a new plant at its Hartlepool 
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works for the production of chemical-grade 
magnesia. The new plant included a gas- 
fired, multiple-hearth furnace equipped 
with special burners designed by Steetley’s 
Central Research Laboratories. The design 
and instrumentation of the furnace re- 
portedly allowed close control of burning 
conditions, which permitted a high degree 
of flexibility in achieving precise physical 
and chemical specifications, tailored to meet 
customer requirements. 

Yugoslavia.—The state-owned refractory 
materials producing complex, Magnohrom, 
announced a $30 million expansion and 
modernization program of its mining and 
manufacturing plants at Kraljevo. The 
expansion program, to be completed by 
1975, was expected to increase the present 
production of 100,000 tons of magnesite 
brick to 160,000 tons per year, and to in- 
crease the production of refractory mate- 
rials for the steel industry from 4,000 tons 
to 40,000 tons per year. Plans for the 
country's first magnesium metal produc- 
ing facilities were included in the project. 


Table 8.—Magnesite: World production by country 1 


(Short tons) 
Country 1970 1971 1972 » 
North America: United States w w w 
South America: 
FI!!! EE, 260 ,000 296, 000 e 800,000 
Mexico. 22 2225205 y 6 udi E r 7, 635 14,350 e 15,000 
Europe: 
f PECTUS 1,778,992 1,715,700 1,575,660 
Czechoslovakia. .......... LLL LLL LLL LLL LLL 2c 22 L 2222222 r 695,768 r 682,288 e 680,000 
PeeC@; LP — 2 s 882 , 438 995 , 064 e 990,000 
Poland KEE 55,000 55,000 55,000 
Illi TP—————€ r 245,208 e 250,000 e 250,000 
USS SiR S hee i i a a E 1,569,000 71,600,000 1,650,000 
6 ˙- . y sense Gens r 564,221 543, 126 465, 000 
Africa: 
// ͥ ³·¹ % ͤmums v... us ku E Y 4 244 250 
Rhodesia, South eer Le Lnd 20,000 22, 000 22, 000 
South Africa, Republic offkklléé „ 92 ,874 86,711 75,830 
Sudane cod T 8 110 e 110 e 110 
i VU, TEE r 761 1,103 e 1,100 
ia: 
Cauna, People’s Republic of e......-...-.----.--.-----.---- 1,100,000 1,100,000 1,100,000 
))) EE 884,664 829,800 801,000 
Dana EE 22,000 23,000 e 28,000 
Forer; ⁵ð he red Us 1,800,000 1,900,000 1,900,000 
Pakilah ona rsa y cr Lese ins r 51 239 824 
Ill ͤͥ⁰K0èo 818,946 839,306 * 840,000 
Oceania: 
JJ EE 24,759 19,943 e 19,000 
ET REN 534 1,154 e 1,200 
„„ dd usc Das E LL 9,768,422 9,975,138 9,764,474 
e Estimate. p Preliminary. z Revised. 


v Withheld to avoid disclosing individual company confidential data. 


1 Figures presented are crude salable m 


esite. In addition to the countries listed, Bulgaria, Canada, and 


Colombia | produce magnesite, but output is not reported, and available information is inadequate to make 


reliable estimates of output levels. 
2 Year beginning March 21 of that stated. 
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World sea water magnesia production are as follows: 
facilities by company and annual capacity 
Ca 

Country Location Company (hort tons 
Canada........... Aguathuna, Newfoundland...... Lun a Lid. ike ess 80,000 
Ireland. .......... Dungarvan, Waterford Pfizer Chemical Corp. ............. 75,000 
Israel JJ ͤ (-K ei Dead Sea Works, Ltd___ 50,000 
Italy... --------- Syracuse, Sicily... ............ Compagnis Generale de Magnesio 60,000 
Sant'Antioco, Sardinia. ......... Sardamag S. p. ...... 120,000 
Og. L ( Hokuriku Seien K. KK... 85,000 
Japan............. Navetsu uu Nihon Kasui Kako . . 120,000 
Minamata, Onohama, Toyama... Shin-Nihon Chemical Industries Co.. 170,000 
Ube, 3 amaguebi Ke E Ube Chemical Industries Co., Ltd... 420 ,000 
Mexico Ciudad Madero, Tampico- ...... Quimica del Mar SA 50,000 
Norway Heroya, Oslo Fjord. ...........- N 47 Hydro-Elektrisk Kvaelstof 80, 000 
))ö§; - mkꝛ ð-v ³ĩ³ĩ2A as 111 asas: 100,000 
United Kingdom... Hartlepool County, Durham Steetley, Lt ldd 250, 000 
United States (o ET 660,000 
duo EE 2,220,000 


NA Not available. 
1 Under construction. 


2 Sea water production facilities appear in tabulation shown in “Domestic Production" section of this chapter. 


TECHNOLOGY 


The Philadelphia Electric Company is 
installing a prototype system to absorb 
sulfur dioxide from flue gas with mag- 
nesium oxide.? The system will be in oper- 
ation in late 1973 and will be the first of 
its kind installed on a coal-fired unit. The 
total cost of the facilities will be approxi- 
mately $15 million. 

The Potomac Electric Power Company 
planned to install a prototype system also 
to absorb sulfur dioxide from flue gas with 
magnesium oxide using a process developed 
by Chemical Construction Company and 
Basic Chemicals of Cleveland.3 This plant 
will not probably be in operation before 
1975. 'The approximate cost of the facilities 
will be about $6 million. 

New methods to beneficiate domestic oli- 
vine for foundry sand applications were 
investigated. A disadvantage of calcining 
olivine in conventional rotary kiln or fluid- 
type calciners is partial oxidation of ferrous 
oxide, which is undesirable in foundry 
sands. A laboratory tube-type furnace, mak- 
ing use of the free-flowing properties of 
olivine sand, was designed for continuous 
calcining. Utilizing this technique, high- 
quality foundry sand could be produced 
from olivine by calcining under nonoxi- 
dizing conditions. 


A report on the refractory magnesia in- 
dustry in Canada was published by the 
Mines Branch of the Department of Energy, 
Mines, and Resources.5 The review included 
information on the occurrence of magnesite, 
current commercial exploitation of mag- 
nesite, and sea water magnesia in Canada. 
An article was published summarizing the 
development work leading to the analysis of 
periclase products by atomic absorption. 
Test results showed that agreement between 
atomic absorption and wet chemical me- 
thods for calcium oxide, silica, iron and 
alumina were good. It was concluded that 
atomic absorption methods were suitable 
for quality control analyses of periclase 
grain containing greater than 9595 MgO. 


2 Assessment of the State-of-Technology of Air 
Pollution Control Equipment and of the Impact 
of Clean Air Regulations on the Adequacy of 
Electric Power Supply of North America Bulk 
Power Systems. National Electric Reliability Coun- 
cil, Appendix G, October 1972. . 

3 Gas Scrubber for Pepco. The Washington Daily 
News. No. 51, Jan. 5, 1972, p. 22. . 

4 Bedeker, Immo H. Beneficiation of Olivine for 
Foundry Sand by Calcining. Minerals Resear 
Laboratory, Report No. MRL-2, North Carolina 
State Univ., August 1972. 17 pp. mE 

5 Palfreyman, M. Refractory-Grade Magnesia in 
Canada. Tech. Bull, TB 163, November 1972. 

€ Werner, Glen E. Analysis of Periclase by 
Atomic Absorption (AA). Prize Winning Papers 
in the 1972 Award Contest for the Best Papers 
on any Phase of Refractories. April 13-14, 1972, 
pp. 21-30; available from The Refractories Insti- 
tute, 3154 One Oliver Plaza, Pittsburgh, Pa. 15222. 
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Manganese 


By Gilbert L. DeHuff? 


There was no actual production of man- 
ganese ore, concentrate, or nodules, con- 
taining 35% or more manganese, in the 
United States in 1972, but a small quantity 
of manganese nodules continued to be 
shipped from stocks. Imports of mana- 
ganese ferroalloys and metal were at a 


high rate, and domestic producers contin- 
ued to be faced with the problems of pol- 
lution control and adequate availability of 
power. Plans were underway for substan- 
tial new capacity for production of 
electrolytic manganese metal in the Re- 
public of South Africa. 


Table 1.—Salient manganese statistics in the United States 


(Short tons) 
1968 1969 1970 1971 1972 
Manganese ore (86% or more Mn): 
uction (shipments): 
Metallurgical................ 10,536 5,630 4,787 142 578 
att 842 we a eis A 
!! 8 11,878 5,630 4,787 142 578 
Imports general 1,827,626 1,959, 661 1,785,055 1,914,264 1,620,252 
Consumption 2,228,412 2,181,888 2,863,987 2,155,454 2,881,459 
Manganiferous ore (595 to 85% Mn): 
Production (shipments) ............. 244,590 430, 637 868 , 802 198,334 147,161 
Ferromanganese: 
Production 879, 962 852, 019 885,463 759, 896 800, 728 
Ert oases 3, 710 1,769 21,747 4,526 6,842 
Imports for consumption. ......... 203, ,212 807,891 290,946 242,77 348, '539 
Consumption 1. 016, 559 1,071,042 1, 000, 611 899, 011 967, 968 


Legislation and Government Programs.— 
Under the provisions of the Strategic and 
Critical Materials Stock Piling Act, as 
amended (Public Law 520, 79th Congress) 
the Office of Emergency Preparedness rede- 
termined the following manganese items to 
be strategic and critical: Natural battery 
manganese ore, battery-grade synthetic 
manganese dioxide, type À chemical-grade 
manganese ore, type B chemical-grade 
manganese ore, metallurgical manganese 
ore, high-carbon ferromanganese, medium- 
carbon ferromanganese, low-carbon ferro- 
manganese, silicomanganese, and electroly- 
tic manganese metal. 

Sales of surplus metallurgical ore in 
calendar year 1972 totaled 1,248,744 short 
dry tons. These sales were on a negotiated 
basis with deliveries limited. Sales of sur- 
plus synthetic manganese dioxide in the 


calendar year were 1,278 short dry tons, all 
on a competitive sealed-bid basis. No ac- 
ceptable bids were received in response to 
a General Services Administration (GSA) 
offering of surplus natural battery-grade 
ore, or to its offerings of surplus chemical- 
grade ore, types A or B. 

Manganese stockpile inventory changes 
in the calendar year consisted of the fol- 
lowing:Metallurgical ore, stockpile grade, 
decreased 490,705 short tons to 7,672,536 
tons; metallurgical ore,  non-stockpile 
grade, decreased 2,800 tons to 1,389,771 
tons; synthetic dioxide decreased 2,619 tons 
to 17,019 tons; and stockpile-grade natural 
battery ore decreased 45 tons to 253,451 
tons. 


1 Supervisory physical scientist, Division of Fer- 
rous Metals. 
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DOMESTIC PRODUCTION 


Except for a small quantity of metal- 
lurgical oxide nodules shipped from stocks 
by The Anaconda Company, and made 
several years ago from Montana carbonate 
ore, there was neither production nor ship- 
ment of manganese ore, concentrates, or 
nodules in the United States in 1972. 

Ferruginous manganese ores or concen- 


were produced and shipped from New 
Mexico, and shipments continued from the 
Cuyuna Range of Minnesota. Manganifer- 
ous iron ore containing 5% to 10% man- 
ganese was neither produced nor shipped 
in either 1972 or 1971. Manganiferous zinc 
residuum continued to be produced from 
New Jersey zinc ores. 


trates containing 10% to 35% manganese 


Table 2.—Manganese and manganiferous ore shipped lin the United States, by State 


(Short tons) 
1971 1972 
Type and State — —— Tt 
Gross weight Manganese Gross weight Manganese 
content content 
Manganese ore (85% or more Mn, natural): Montana. . 142 75 578 805 
Total- tee r lD hehe os oe pusa 142 75 578 805 
Manganiferous ore: 
Ferruginous manganese ore (10% to 35% Mn, 
natural): 
Minnesota... 169,732 23,005 119,324 15,081 
New Mexic ooo zz 28,490 8,504 27,887 8,646 
Lë TN, s sul secale ( 8 112 87 is >: 
NC WEE 198,384 26,546 147,161 18,727 
Manganiferous iron ore (5% to 10% Mn, natural) ad SS 2 e 
Total manganiferous ore 198,384 26,546 147,161 18,727 
Value manganese and manganiferous ore $1,468,000 e $1,040,000 s 


1 Shipments are used as the measure of manganese production for compiling U.S. mineral production value. 
They are taken at the point at which the material is considered to be in marketable form for the consumer. 
Besides direct shipping ore, they include, without duplication, concentrate and nodules made from domestic 
ores. 


CONSUMPTION, USES, AND STOCKS 


In the production of raw steel (ingots, 
continous- or pressure-cast blooms, billets, 
slabs, etc., and including steel castings) , 
consumption of manganese as ferroalloys, 
metal, and direct-charged ore was 12.6 
pounds per short ton of raw steel pro- 
duced. Of this total, 11.0 pounds was fer- 
romanganese; 1.2 pounds, silicomanganese; 
0.05 pound, spiegeleisen; 0.25 pound, man- 
ganese metal; and 0.1 pound, manganese 
ore. The comparable 1971 total, on the 
same basis, was 18.0 pounds with ferro- 
manganese at 11.2, silicomanganese at 1.3, 
spiegeleisen at 0.05, metal at 0.25, and ore 
at 0.2. It should perhaps be observed that, 
in addition to the above consumption of 
manganese in 1972, there was consumed 
per short ton of raw steel produced ap- 
proximately 1.2 pounds of manganese con- 
tained in manganese ore used in making 
pig iron. In 1971, the quantity was ap- 
proximately 1.0 pound. This increase in 


the use of manganese ore (containing 
more than 35% manganese) as blast fur- 
nace feed has been apparent since 1969. 

Manganese  ferroalloy producers pro- 
ceeded with their air and water pollution 
control programs, completion of which will 
tend to aggravate already existing prob- 
lems of adequate power supply. 

Electrolytic Manganese and Manganese 
Metal.—All of the manganese metal pro- 
duced in the United States was electrolytic 
manganese metal, and it is certain that 
virtually all of that imported was electro- 
lytic metal. Virtually all of the metal con- 
sumed was electrolytic metal, but it is pos- 
sible that some low-carbon ferromanganese, 
and possibly some manganese-aluminum 
additives, may have been erroneously re- 
ported by consumers as manganese metal. 
Production of electrolytic metal in 1972 
was 23,200 short tons, compared with 
20,475 tons in 1971, and was by the same 
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Table 3.—Consumption and industry stocks of manganese ore 1 in the United States 
(Short tons) 
Consumption Stocks 
ec. 81, 
1971 1972 1972 
By use: 
Manganese alloys and metal... 1,887,688 1,925,715 1,382, 747 
Pig iron and EE 187,251 211,157 181,580 
Dry cells, chemicals and miscellaneous 180,520 194,587 280,460 
jl —————————— n set esac 2,155,454 2,881,459 1,794,787 
By origin: 
Domestic: % ⁰˙0m: m ĩ 28,816 89,628 11,846 
„ T 2,127,188 2,291, 881 1,782,941 
Total: z. (——— Á——————— 2,155,454 2,881,459 1,794, 787 


1 Containing 85 percent or more manganese (natural). 


Table 4.—Consumption, by end use, and ind 


stocks of manganese ferroalloys 


and metal in the United States, in 1972 
(Short tons, gross weight) 


Ferromanganese 
Silico- Spiegel- Manganese 
End use High Medium manganese eisen metal 1 
carbon and low 
carbon 
Steel, 
Ze z a umapa E 8 659,872 99,424 71,067 9,871 7,078 
Seainles and heat resistin g „197 5,292 8,371 = , 488 
Full alloy- ` 2 ees oe he 16,729 26,496 26,682 1,141 1,216 
High-etrength low-alloy___........--.------- , 445 254 6, 544 141 375 
) L SE dq gas dee 826 204 817 a8 8 
Tool 2J)Jͤö;70w.:ñ 1,175 222 27 Ee 676 
F Eeer 16,231 1,986 3,660 8,461 28 
Superalloys. ......... 22 sss ss s t a s ss 220 90 w es 838 
Alloys (excludes alloy steels and superalloys) ) 4,608 1,180 2,998 4 12,685 
Miscellaneous and unspecified... ................- 989 1,028 4,692 2 1,067 
DIEI oie ete ee ee e 828,792 144,176 124,253 19,620 29,949 
Stocks December 81________ . Lc . ..- 868,214 86,292 54,024 18,217 6,704 


W Sens to avoid disclosing individual company confidential data; included in “Miscellaneous and 


1 Bri ce all electrolytic. 


three companies: Foote Mineral Co., New 
Johnsonville, Tenn.; Kerr-McGee Chemical 
Corp. Hamilton, (Aberdeen), Miss; and 
Union Carbide Corp., Marietta, Ohio. 
Ferromanganese.—Bethlehem Steel Co. 
and U.S. Steel Corp. continued to be the 
only domestic ferromanganese producers 
using blast furnaces: Bethlehem at Johns- 
town, Pa.; U.S. Steel in the Pittsburgh dis- 
trict at Clairton and McKeesport, Pa. Elec- 
tric furnaces were used to produce 
ferromanganese by the same 6 companies 
in the same 10 plants as in 1971: Airco Al- 
loys and Carbide Div., Airco, Inc., Calvert 
City, Ky., and Theodore (Mobile), A 
Chromium Mining & Smelting Corp., 
Woodstock (Memphis), Tenn.; Ohio Fer- 
ro-Alloys Corp., Philo, Ohio; Roane Elec- 
tric Furnace Division of Woodward Corp., 
a Division of Mead Corp., Rockwood, 
Tenn; Tenn-Tex Alloy Corporation of 


Houston, Houston, Tex.; and Union Carbide 
Corp., Ferroalloys Div., Alloy, W. Va., Ash- 
tabula and Marietta, Ohio, and Portland, 
Oreg. Fused salt electrolysis continued to be 
used by Chemetals Division, Diamond Sham- 
rock Chemical Co., Kingwood, W. Va., to 
make low-carbon ferromanganese sold under 
the trade name of Massive Manganese. U.S. 
shipments of ferromanganese totaled 
727,000 short tons, compared with 800,000 
tons in 1971. 

Silicomanganese.—Production of silico- 
manganese in the United States was 153,000 
short tons, compared with 165,000 tons in 
1971. Shipments from  furnaces totaled 
146,000 tons, compared with 144,000 tons 
in 1971. In 1972, 7 companies utilized 11 
plants to make silicomanganese: Airco Al- 
loys and Carbide Div., Airco, Inc., Calvert 
City, Ky., and Theodore (Mobile) , Ala.; 
Chromium Mining & Smelting Corp., 
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Woodstock (Memphis), Tenn.; Interlake Inc., 
Beverly, Ohio; Ohio Ferro-Alloys Corp., 
Philo, Ohio; Roane Electric Furnace Divi- 
sion of Woodward Corp., a Division of 
Mead Corp., Rockwood, Tenn.; Tenn-Tex 
Alloy Corporation of Houston, Houston, 
Tex.; and Union Carbide Corp., Alloy, W. 
Va., Ashtabula and Marietta, Ohio, and 
Portland, Oreg. Consumption of silicoman- 
ganese was 12.8% that of ferromanganese, 
compared with 13.7% in 1971. This contin- 
ues a steady drop from the recorded high of 
18.5% in 1965. Because much of the use of 
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silicomanganese has been for blocking (im- 
mediate stoppage of oxidizing action) the 
open-hearth heat, and blocking is not 
practiced with the basic oxygen furnace 
(BOF), this decrease in the ratio of sili- 
comanganese consumption to ferroman- 
ganese consumption can probably be at- 
tributed in large part to the steadily 
increasing displacement of the open-hearth 
by the BOF. 

Spiegeleisen.—The New Jersey Zinc Co. 
continued to produce spiegeleisen solely by 
electric furnaces at Palmerton, Pa. 


Table 5.—Ferromanganese produced in the United States and manganese ore 1 
consumed in its manufacture 


Ferromanganese produced 


Manganese ore ! consumed 


(short tons) 
Year Gross weight Manganese content Gross weight 2 Per ton of 
(short tons) ——————————— ferroman- 
Percent Short tons Foreign Domestic ganese? 

made 
1968 232220 ³˙»¹˙iA 879, 962 78.0 686,370 2,018,860 15,207 2.8 
I; AA 852,019 77.3 658,837 1,992,671 8,064 2.8 
1970. .- u dE NEN ES 885,463 78.5 | 655,436 2,098,210 1,216 2.4 
J »A 759, 896 78.6 597,205 1, 820, 408 7,033 2.4 
Li ; 8 800, 728 78.3 627,858 1,896,483 25,620 2.8 


1 Containing 35% or more manganese (natural). 


2 Includes ore used in producing silicomanganese and metal. 


s Includes ore used in producing silicomanganese. 


Table 6.—Manganese ore used in producing 
ferromanganese, silicomanganese, and 
manganese metal in the United States 

in 1972, by source of ore 


Gross weight Mn content, 


Source (short tons) natural (%) 
Domestic II. 25, 620 49 
Foreign: 

Africa. ............ 823,315 48 
Australia 123, 926 48 
Brazil............- 643,341 49 
India 148, 029 
exico - 76,814 88 
S. S. R. Ii 12, 528 50 
Other or unidentified _ _ _ _ 69,085 de 
Total............ 1,922,108 48 


1From U.S. Government surplus stockpile dis- 
posals, except for possibly a small tonnage of domestic 
ore. 


Pig Iron.—A total of 434,000 short tons 
of manganese-bearing ores containing over 
5% manganese (natural) was consumed in 
the production of pig iron (or its equiva- 
lent hot metal). Domestic sources supplied 
244,000 tons, of which 219,000 tons was 
manganiferous iron ore containing 5% to 
10% manganese, 25,000 tons was ferrugi- 
nous manganese ore containing 10% to 
35% manganese, and 900 tons contained 


more than 35% manganese. Foreign sources 
supplied 190,000 tons, of which 5,000 tons 
was manganiferous iron ore, and 185,000 
tons contained more than 35% manganese. 

Battery and Miscellaneous Industries.— 
The ore reported in table 3 includes that 
consumed in making synthetic manganese 
dioxide by either electrolytic or chemical 
means, but it does not include consump- 
tion of the synthetic dioxide. Although 
some synthetic dioxide is used for chemical 
purposes, most of it is used in the manu- 
facture of dry cell batteries, particularly 
for the manganese-alkaline battery, pre- 
mium or heavy-duty Leclanché cells, and 
as a blend with natural ore in the ordi- 
nary Leclanché (manganese dioxide-am- 
monium chloride-zinc) cell. 

The domestic ore and much of the for- 
eign ore used for chemical and miscel- 
laneous purposes did not meet national 
stockpile specification P-81-R for chemical- 
grade ore. 

In October, C-E Minerals, a division of 
Combustion Engineering, Inc. closed its 
Lynchburg, Va., manganese ore grinding 
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plant. The product was used largely for 
the manufacture of face brick. The equip- 
ment was transferred to the Camden, N.J., 
plant where similar operations continued 
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to be conducted. The company’s Browns- 
ville, Tex., and Wilmington, Del., plants 
also continued to grind imported man- 
ganese ores for the same purpose. 


PRICES 


Manganese Ore.—All manganese ore 
prices are negotiated, dependent in part on 
the characteristics and quantity of ore of- 
fered, delivery terms, and fluctuating ocean 
shipping rates. In March, the American 
Metal Market dropped its price quotation 
for manganese ore containing 46% to 48% 
manganese from 59 to 63 cents, nominal, 
to 58 to 61 cents, nominal, per long ton 
unit, c.i.f. eastern seaboard and Gulf ports. 
The quotation for ore containing 48% to 
50% manganese was lowered at the same 
time from 63 to 68 cents, nominal, to 61 
to 64 cents, nominal, same basis. Both of 
the new quotations were maintained for 
the remainder of the year. 

Manganese Alloys—The domestic pro- 
ducer price for standard high-carbon ferro- 
manganese having a minimum manganese 
content of 78% remained at $190 per long 


ton, f. o. b. producer plant or shipping 
point. Contract sales in quantity appar- 
ently were at lower prices to be competi- 
tive with imported alloy. Metals Week 
continued to quote the 74% to 76% man- 
ganese grade of imported standard high- 
carbon ferromanganese at $176 to $178 per 
long ton of alloy, delivered in Pittsburgh 
or Chicago, until April. Stating that few 
consumers continue to use that grade, the 
paper changed the quotation then to $178 
to $180 for standard alloy containing 78% 
manganese. 

Manganese Metal.—The price of stand- 
ard electrolytic manganese metal again re- 
mained unchanged for another full year at 
33.25 cents per pound, Lob, producer 
plant, for shipments of 30,000 pounds or 


more. 


FOREIGN TRADE 


Exports of ferromanganese were 6,842 
short tons valued at $1,511,864, compared 
with 4,526 tons valued at $1,204,819 in 
1971. Of the 1972 total, Canada took 2,956 
tons; Sweden, 2,392 tons; Mexico, 1,322 
tons; Colombia, 65 tons; France, 51 tons; 
and small quantities went to each of nine 
other countries. Exports classified as “man- 
ganese and manganese alloys, wrought or 
unwrought, and waste and scrap” totaled 
1,504 tons valued at $1,020,743 in 1972, 
and 1,203 tons valued at $911,785 in 1971. 
This classification includes electrolytic 
manganese metal and manganese-copper al- 
loys, but it does not include ferroman- 
ganese. Exports of ore and concentrate con- 
taining more than 10% manganese totaled 
25,108 short tons at a value of $3,137,104, 
compared with 55,413 tons at $2,683,070 in 
1971. The 1972 exports were believed to 
consist almost entirely of imported man- 
ganese dioxide ore exported after grinding, 
blending, or otherwise classifying. 


The average grade of imported man- - 


ganese ore was 49% manganese in both 
1972 and 1971. More than half of the total 


continued to come from Gabon and Brazil. 
There were no imports of manganiferous 
ores containing more than 10% but less 
than 35% manganese. 


Ferromanganese imports for consumption 
were the highest on record. However, a 
good portion of the 1972 total came from 
foreign companies in which United States 
producers or consumers have substantial 
interest. Silicomanganese imports for con- 
sumption totaled 38,674 short tons contain- 
ing 25,901 tons of manganese. Sources and 
tonnage (gross weight) were as follows: Nor- 
way, 26,801; Mexico, 4,364; Spain, 2,536; Yu- 
goslavia, 2,162; Japan, 1,653; Sweden, 551; 
France, 336; and West Germany, 271. Im- 
ports for consumption classified as un- 
wrought manganese metal, except alloys, 
and waste and scrap of such metal, totaled 
4,121 short tons, compared with 2,870 tons 
in 1971. Of the 1972 quantity, 2,375 tons 
came from Japan, 1,689 tons from the Re- 
public of South Africa, 105 tons from the 
Netherlands, and 2 tons from Canada. A 
small quantity, 5 pounds having a value of 
$117 per pound, came from Switzerland. 
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Imports for consumption classified as gium- Luxembourg, 218 tons (16.0 cents); 
"manganese compounds, other" totaled the Republic of South Africa, 5 tons (6.7 
7,987 short tons in 1972, compared with cents); and West Germany, 2 tons (82 
2,942 tons in 1971. The sources, gross cents). The imports from Japan and Bel- 
weights, and values per pound in 1972  gium-Luxembourg appear to have con- 
were as follows: Japan, 4,126 tons (17.5  sisted largely, if not entirely, of synthetic 
cents); Morocco, 3,307 tons (1.7 cents); manganese dioxide. 
the United Kingdom, 279 (6.9 cents) ; Bel- 


Table 7.—U.S. imports 1 of manganese ore (3596 or more Mn), by country 


1971 1972 
Country Gross Mn Value Gross Mn Value 
weight content (thou- weight content (thou- 
(short tons) (short tons) sands) (short tons) (short tons) sands) 
Angola 2____ uec ze Eer Ee e 56,721 27,608 $982 85,570 17,160 $1,244 
Australia 107, 598 52, 630 2,629 82, 587 40, 261 1,575 
Brazil- joris ce ei dee 701,772 334, 851 14, 852 3 404,972 192, 827 8,217 
e TEE 18,495 8,547 595 11 (4) 
Congo (Brazzaville) ___.-------- oe ze 38,521 16,76 
Gabon LLL Lll ee 597,102 305, 589 13, 409 473,142 236, 821 10, 669 
G» AA ee eee 78,271 87,815 2,040 46,940 22,062 1,287 
ET TEE 2,900 1,288 43 25,598 12, 400 620 
Mexick oo 27,291 12, 986 492 70,655 82,781 1,808 
Morocco- Eege 24,460 12,780 1,205 26,309 18,936 1,277 
Singapore 193 106 11 -— ae = 
South Africa, Republic off 185 , 636 87,358 3, 705 142, 354 65,742 2, 715 
Tur . ĩ 8,064 3,790 220 an "M M 
1111 ⁵²ͤ e set AL E 105,766 52,884 2,001 7278,598 141, 990 4, 894 
Il!!! Ee 1,914,264 988,122 42,184 31,620,252 792, 695 84,315 


1 Quantities for general imports and imports for consumption were identical. 

6 3 or all of the ore reported to have come from Angola in 1971 and 1972 is believed to have originated in 
abon. 

3 It appears that up to 225,000 additional tons (gross weight) may have come from Brazil in 1972. 

* Less than 34 unit. 

5 Actually from Gabon. 

* In addition, in 1971, some imports reported as Angola may have originated in Gabon. In addition, in 1972 
Gabon imports reported as Congo (Brazzaville) were approximately 35,000 tons (gross weight), Gabon imports 
reported as Zaire were approximately 130,000 tons (gross weight), and some or all of the imports reported as 
Angola probably originated in Gabon. 

? In 1972, actual imports originating in Zaire were approximately 150,000 tons (gross weight) ; see footnote 6. 


Table 8.—U.S. imports for consumption of ferromanganese, by country 


1971 1972 
Gross Mn Value Gross Mn Value 
Country weight content (thou- weight content (thou- 
(short (short sands) (Short (short sands) 
tons) tons) tons) tons) 
Belgium-Luxembourg................- 1,456 1,136 $198 9,911 7,775 $1,172 
C1111 ³ÜW.iͥA m eee " xe Ee 6,079 : 
/G ˙ AAA 570 460 118 597 460 1 
FTC ³˙¹wmi·˙·- 92,821 71,481 10,944 100, 084 78,882 14, 067 
Germany, West 1,552 1,829 599 
Indiis f 82,717 24,463 8,769 13,098 9,950 1,516 
e 166 
Pl T 2,757 2,183 488 29,050 28,179 5,874 
i 14, 523 11,683 2,888 25,624 20,181 3,145 
Rhodesia.....................--...-- Bé 1,504 1,210 171 
South Africa, Republic of 90,078 70,892 12,089 152,441 120,617 20,866 
PM M DV 8 5,469 4,640 1, ; ; , 
United Kingdom... .................- Ze -- a (2) (1) 
Tugosla van. 683 547 158 e ns 
// ĩð i ⁵ĩð d 242,778 189, 260 32,392 348,539 274,717 49, 846 


1 Less than 1⁄4 unit. 
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Tariffs.—The Rate 1 duty on manganese 
ore, applicable to most nations, continued 
to be suspended throughout the year. If 
effective, it would have been 0.12 cent per 
pound of contained manganese, the last of 


the five annual GATT (General Agreement ` 


on Tariffs and Trade) reductions effected 
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by Presidential Proclamation 3822 of De- 
cember 16, 1967. Ore from the U.S.S.R., 
the People's Republic of China, and certain 
other specified Communist countries, con- 
tinued to be subject to the statutory rate of 
1 cent per pound of contained manganese. 


WORLD REVIEW 


Interest in the prospects for exploitation 
of deepsea manganese nodules continued to 
develop rapidly in spite of the uncertainties 
of the legal problems of ownership, mining 
rights, etc. Many firms and Governments 
were active, either directly or indirectly. 
Particularly active were West German and 
Japanese interests in association with a vari- 
ety of firms of U.S. and other nationalities. 
Deepsea Ventures, Inc., Hughes Tool Co., 
and Kennecott Copper Co. proceeded on 
their own and were reported to be well ad- 
vanced with their plans. In probably all 
cases, manganese has been abandoned as 


the prime objective in favor of one or 
more of the associated nickel, cobalt, or cop- 
per, the manganese being relegated to by- 
product status to assist in the costs, or in 
some cases to waste. International Nickel 
and Société Le Nickel were both active, 
either on their own or as part of a con- 
sortium. The question of the environmental 
effects of deepsea mining received attention 
with some inconclusive indications that it 
could be beneficial. The legal aspects were 
under study by the United Nations as well 
as elsewhere. 


Table 9.—Manganese ore: World production by country 1 


(Short tons) 
Country % 1970 1971 1972 » 
Mne 
North America: 
Mexico h 35+ 301, 988 294,198 825,867 
United States 35+ 4,787 142 578 
South America: 
Argentina. 26-40 34,847 15,181 e 15,500 
Bolivia 28 o conu ee bee v ie 28 98 785 103 
ü ⅛Ä0w S NEE 38-50 2,071,020 2,868,000 2,127,000 
111öÄ1¹tðA otc et tee a oe aaa 41-47 29,457 26,211 17,781 
Colombia: uos y mere thu de N 511 496 
Parú -socor a AAA a te 27-88 2,119 8,601 12,152 
Europe: 

n ee Sas ĩðͤ K a e 80+ 86,000 45,000 e 45,000 
Ët 50 7,264 6,754 e 6,600 
Hungary. l l S L usus Beach eee eue 30 — 186,028 184,100 * 184,000 
II ³ 3 80 — 55, 216 83,785 28,260 
Portugal... -.-------------------------- cro 87—44 6,091 5,218 5,895 
d EE 80+ 11,770 19,929 14,046 

SSR Sum eee s aw le ea NA 7,641,000 8,067,000 8,598,000 
Nun i 80+ 16,298 17,762 16,90 

Africa: 
le os ee ³ði d ⁵ 80+ r 26,353 25,858 26,676 
Bo Lo ee eaedem ese Ro E see ee 80+ r 53,269 89,246 757 
Egypt, Arab Republic k NA r 4,886 4,716 e 4,800 

dE 50-58 1,602,052 2,057,488 2,134, 800 
Ghana. ee gece u gm g Š 48 r 446,840 659,800 549,324 
Ivory Coassete ee 82-47 25,419 En sz 
Morocc ooo 58 123, 878 111, 846 105, 896 
South Africa, Republic off 80+ 2,958,609 3,567,666 8,606,205 
S ³ðVAy y ee tt an 86—44 279 e 1,800 e 1,800 
J77/7//ö§——Ü%j G ⁵ęy ⁊ꝛ é 42+ 882,446 426,594 407,288 

Asia: 

11! ee ee ee EE NA 121 123 808 
China, People’s Republic o[ſ q 80+ 1,100,000 1,100,000 1,100,000 
India’ — al 0 ;. mm 88 NA 1,819,936 2,029,000 1, 790, 000 
Indonesia. _. eee 56 11,946 18,181 8,309 
Iran EE 42 r10,081 5,50 e 5,500. 
TEE 28—45 298 , 099 314, 164 287,424 
Korea, Republic of (South) ...................- 854- 8,749 2,4 2,20 


See footnotes at end of table. 
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Table 9.—Manganese ore: World production by country 1—Continued 
(Short tons) 


Country Me 1970 1971 1972 v 
n 8 

Asia—Continued 
Pakistan... NA 18 100 140 
Philippines 52 5, 645 5, 658 2, 746 
I ³oV¹¹.¹. ³ð 8 46—50 26,810 15, 412 21,883 
Türkey EE 85+ r 15,789 14, 222 16,620 

Oceania: 
f 333 aN ec Aan K 8 46 r 827,561 1, 157, 703 1,330,795 
7j sa PASE S uo d EE 80—50 27 , 054 8,440 ae 
New Hebrides ee EET 489-4 16,926 16; 537 81,137 
Total: p s ER Gs r20,086,545 28,169,672 22,882,290 
e Estimate. p Preliminary. r Re 


Revised. 

1 In addition to the countries listed, Cuba and South-West Africa also produce manganese ore but information 
is inadequate to make reliable estimate of output levels. Low grade ore not included in the table has been re- 

rted as follows in short tons: Czechoslovakia (about 17% Mn)“ 1970—95, 000; 1971 —53, 000; 1972—e 44,000; 

mania (about 22% Mn) about 140,000 in each year; Republic of South ‘Africa ( 15-30% Mn, in addition to 
material listed in table) 1970—412, 264; 1971—200,220; 1972—112,058. 

Weieen on the basis of reported contained manganese. 

xports. 
4 iter unreported. Source: The National Economy of the U.S.S.R., Central Statistical Administration, 


Mosc 
6 Of total 1972 output, 42.4% graded from 85% to 54% Mn. (Comparable 1970 and 1971 production break- 


down not available; export figures give 48% and 88% respectively.) 
$ Iranian calendar year beginning March 21, of year stated; all figures apparently are mine run ore. 


Angola.—No manganiferous iron ore was 
produced in 1972. Reported manganese ore 
production for 1971 was from the mines of 
Companhia do Manganés de Angola. Ex- 
ports have been chiefly to Japan but totaled 
only 12,400 short tons in 1971 compared 
with 22,600 tons in 1970. 

Argentina.—Decree 8203, published in 
November 1972, restricts manganese ore 
imports, establishes guidelines for the sale 
of manganese ore in Argentina, and fixes 
the prices to be charged. The purpose is 
to assure a market for all domestically pro- 
duced manganese ore, which has had to 
compete since 1970 with Brazilian ore 
under LAFTA (Latin American Free 
Trade Association) accords. Because most 
Argentine mines are small, operate with 
little benefit of technology, and generally 
mine ore of poor quality, the costs are 
high. The decree gives the Ministry of In- 
dustry and Mining a year to prepare final 
plans for the installation of a concentration 
plant. Manganese ore produced in 1971 av- 
eraged 26.58% manganese. Total exports of 
rhodochrosite in 1971 were 103 short tons, 
valued at $172,000. The United States re- 
ceived 15 tons. Imports of manganese ore 
in 1971 totaled 25,000 tons. 

Bolivia.—The small quantity of man- 
ganese ore produced (exported) in 1971 
averaged 28% manganese. 

Botswana.—Shipping reports submitted 
to the Botswana Geological Survey for 1971 
showed that the manganese ore from the 


Lobatse South mine of Marble Lime & As- 
sociated Industries Ltd. averaged approxi- 
mately 46% manganese dioxide, whereas 
that from the Kanye mine of Anglo Amer- 
ican Corp. of South Africa Ltd. ranged 
from 45% to 68% manganese dioxide. 
Production for that year from the Kanye 
mine was about three times that from 
Lobatse South. The latter is located on the 
Transvaal border and is an extension of 
an operation on the Transvaal side of the 
border. It apparently operates sporadically 
on a small scale. The Kanye mine closed 
early in 1972; high transportation costs 
from mine to railhead at Lobatse were a 
factor in the closing. The manganese-pro- 
ducing areas of Botswana are heavily 
faulted and production has varied widely 
in grade. 

Brazil.—The new pellet plant of Indus- 
tria e Comércio de Minérios S.A. (ICOMI) 
at the Amazon River port of Santana, 
Amapá Territory, produced its first pellets 
in May, but actual commercial operation 
was delayed by the problems normally at- 
tendant upon breaking-in a new plant. De- 
sign capacity is 235,000 short tons per year 
of pellets containing approximately 60% 
manganese. The complementary concentra- 
tor being built at the mine at Serra do 
Navio, designed to handle 200 short tons 
of ore per hour, underwent its first trial 
tests in December 1971. 

Mine-run manganese ore produced in 


1972 at Serra do Navio (ICOMI) totaled 
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1,968,000 short tons. Washed ore produc- 
tion was 1,514,000 tons averaging approxi- 
mately 4895 manganese plus 91,000 tons of 
washed fines averaging 35% manganese 
and sent to the new concentrator. Urucum 
production was 18,000 tons averaging 
46.26% manganese, and the output of the 
Meridional mine in Minas Gerais was 
97,000 tons averaging 37.91% manganese. 
Manganese ore exports from Brazil in 
1971 totaled 1,980,000 short tons, distrib- 
uted as follows: United States, 771,000; 
Norway, 319,000; Canada, 146,000; West 
Germany, 128,000; Netherlands, 113,000; 
France, 109,000; Japan, 93,000; United 
Kingdom, 81,000; Italy, 79,000; Argentina, 
45,000; Hungary, 24,000; Spain, 23,000; Yu- 
goslavia, 23,000; Czechoslovakia, 21,000; 
and Mexico, 5,000. 
Chile.—Manganese ore produced in both 
1972 and 1971 averaged 41.6% managanese. 
France.—Near the end of 1972, Ste. des 
Aciéries de Paris et d’Outreau, a producer 
of ferromanganese in which U.S. Steel 
Corp. has a 27% interest, completed con- 
struction of an additional blast furnace. 
This wil result in increased ferroman- 
ganese production after completion of sup- 
porting facilities in early 1973. 
Gabon.—Expansion completed in late 
1972 brought annual production capacity 
to 2.3 million short tons of manganese ore. 
Shipments in 1972 were 2.0 million short 
tons. In addition to the metallurgical ore 
produced in the year, having a manganese 
content of 50% to 52%, there were 38,000 
short tons of battery- and chemical-grade 
ore produced containing 83% to 85% man- 
ganese dioxide. 


Ghana.—The Government announced its 
intention to reorganize all the country's 
operating mining companies; the Govern- 
ment would obtain 55% equity in each. 
African Manganese Co., a wholly owned 
subsidiary of Union Carbide Corp., is the 


only operating manganese mine in Ghana. 


Greece.—Exports of pyrolusite concen- 
trates in 1971, apparently battery-grade, to- 
taled 5,200 short tons, of which 2,900 tons 
went to West Germany and 1,500 tons 
went to France, leaving the small remain- 
der for other countries. Concentrates pro- 
duced had a manganese content of 4997, to 
50%. 

India.—Ferromanganese continued to be 
produced in the same seven plants. Pro- 
duction in 1972 was 179,000 short tons 
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with installed annual capacity of 215,000 
tons. Domestic consumption was approxi- 
mately 89,000 tons, and exports totaled 
62,000 tons. Distribution of the exports was 
similar to that of 1971, with the United 
States taking 33,000 tons; Sweden, 16,000 
tons; Romania, 6,800 tons; Egypt, 5,200 
tons; New Zealand, 900 tons; and Iran, 20 
tons. Japan’s omission in 1972 was the only 
significant change. 


Of the 1,790,000 short tons of man- 
ganese ore reported as production for 1972, 
1,032,000 tons or 57.6% was ferruginous 
manganese ore containing less than 35% 
manganese, 724,000 tons or 40.5% was clas- 
sified as Second Grade manganese ore con- 
taining 35% to 48% manganese, 30,000 
tons or 1.7% was First Grade manganese 
ore containing more than 48% manganese, 
and 3,600 tons or 0.2% was peroxide man- 
ganese ore having a maximum manganese 
dioxide content of 86%. Exports totaled 
895,000 tons divided as follows: Ferrugi- 
nous, 596,000 tons (Japan, 580,000; Czecho- 
slovakia, 16,000); First Grade, 26,000 tons 
(United States, 17,000; Belgium, 9,000) ; 
Second Grade, 270,000 tons (Japan, 
131,000; Czechoslovakia, 51,000; Bulgaria, 
32,000; Belgium, 26,000; France, 15,000; 
Taiwan, 8,200; South Korea, 6,600) ; Perox- 
ide, 2,525 tons (Japan, 2,500; United King- 
dom, 25). Domestic consumption of man- 
ganese ore totaled 870,000 tons, of which 
424,000 tons was for ferromanganese pro- 
duction, 435,000 tons for iron and steel, 
and 10,000 tons for dry cell manufacture, 
leaving 1,000 tons for other uses. Imports 
of manganese ore and concentrate totaled 
5,800 tons, all of which was battery grade. 
Ghana supplied 4,100 tons; the United 
Kingdom, 1,500 tons; the Netherlands, 180 
tons; and Greece, 5 tons. 


Of a total of 370 registered manganese 
mines, 20 are in the public sector. From 310 
to 315 of the registered mines may be ex- 
pected to be active in an average year. 
Many of the private sector mines are small 
open pit operations producing less than 
1,000 tons per year. Only Manganese Ore 
(India) Limited, a public sector company, 
can negotiate its own export contracts. 
Others must sell directly to the Govern- 
ment sales agency, Minerals and Metals 
Trading Corp. (MMTC), for rupees. The 
corporation then exports the ore under 
terms of trade agreements. 


Indonesia.—For the last several years, all 
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manganese ore produced has been of 
chemical grade, marketed in Japan and the 
Netherlands. Ore produced in 1972 had a 
reported manganese dioxide content of 
90%. Production is by the Regional Gov- 
ernment Enterprise in West Java. 

Italy.—Reported average grade of man- 
ganese ore produced in 1972 was 25% 
manganese, the same as that for 1971. The 
sharp drop in production of manganese 
ore in 1971 was largely the result of re- 
duced output of the Gambatesa (Genova) 
mine of Soc. Italsider at Varese Ligure in 
Genoa Province. Italy apparently has only 
one other manganese mine, the Cano 
Becco mine of Soc. Guiseppe Ucchedda at 
Carloforte in Cagliari Province. Its average 
annual production in the 1964—66 period 
was 100 tons of pyrolusite ore, averaging 
30% manganese in 1966. Italy imported 
320,000 short tons of manganese ore in 
1971. The Republic of South Africa sup- 
plied 136,000 tons; Brazil, 78,000 tons; 
India, 38,000 tons; and Gabon, 20,000 tons. 

Japan.—Capacity to produce electrolytic 
manganese metal was reported to be 17,200 
short tons per year; Tekkosha Co. ac- 
counted for 1$,200 tons, and Chuo Denko 
(Central Electric) accounted for 4,000 tons. 
Domestic demand was forecast at approxi- 
mately 6,000 to 7,000 tons per year.? 
Tekkosha was planning a new plant to 
produce 500 to 1,000 tons per year. Be- 
cause at least half of the output would be 
for export, serious consideration was being 
given to a foreign site.? 

Hanshin Yosetsu Co. suspended produc- 
tion of synthetic manganese dioxide at the 
end of July, thereby dropping Japan's an- 
nual supply capacity to 43,600 short tons 
from 48,300 tons. Demand for domestic 
consumption and export was expected to 
be 44,000 to 45,000 tons in 1973. In antici- 
pation of a supply shortage after 1974, 
Mitsui Mining and Smelting Co., Tekkosha 
Co., and other producers planned to start 
installing additional equipment and other- 
wise expand their plants in the first half 
of 1973.4 Domestic demand in 1971 was 
14,000 tons.5 

Japan's production of dioxide ore or 
concentrate in 1972 was 850 short tons av- 
eraging 72.1% manganese dioxide; in 1971, 
it was 1,300 tons averaging 62.6% man- 
ganese dioxide. The grade of the metal- 
lurgical concentrate produced averaged 
27.9% manganese in both years. Produc- 
tion of ferromanganese was 610,000 short 
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tons in 1972 and 588,000 tons in 1971; sili- 
comanganese, 378,000 tons in 1972 and 
358,000 tons in 1971; electrolytic man- 
ganese metal, 8,456 tons in 1972 and 10,875 
in 1971; and synthetic manganese dioxide, 
43,440 in 1972 and 46,510 in 1971. 

Malaysia.—There was 31,000 short tons 
of ferruginous manganese ore produced in 
1972, compared with 29,000 tons in 1971. 

Morocco.—All manganese ore produced 
in 1972 was chemical-grade concentrate av- 
eraging 84% manganese dioxide. 

New Hebrides.—Manganese ore exports, 
reported as production in 1971, were all 
concentrates averaging 44.4% manganese. 

Peru.—Production of manganese ore in 
1972 averaged 27.8% manganese, compared 
with 29.9% in 1971. 

Portugal.—The manganese ore produced 
in 1972 averaged 37% manganese; in 1971, 
it averaged 38%. In addition, approxi- 
mately 50,000 short tons of manganiferous 
iron ore was produced each year; analyzing 
42.4% iron and 7.8% manganese in 1972, 
and 42.6% iron and 7.7% manganese in 
1971. 

South Africa, Republic of.—Production 
of the various grades of metallurgical ore 
in 1972 was as follows, in short tons: $0 
to 40% manganese, 2,362,000; 40% to 45%, 
192,000; 45% to 48%, 128,000; and over 
48%, 820,000. Local sales were, respectively, 
452,000, 152,000, 56,000, and 187,000 tons. 
Of the chemical ore produced 95,000 tons 
contained 35% to 65% manganese dioxide, 
and 8,800 tons contained 65% to 75% 
manganese dioxide. Local sales were 90,000 
and 5,800 tons, respectively. Production of 
ferruginous manganese ore, containing 15% 
to 30% manganese and 20% to 35% iron, 
totaled 112,000 tons. Exports were 215,000 
tons and there were no local sales. Total 
exports of metallurgical ore were 2,486,000 
tons. 

By increasing cell and ancillary capacity, 
Electrolytic Metal Corp. (Pty) Ltd. 
(EMCOR), subsidiary of General Mining 
and Finance Corp. Ltd., planned a further 
increase in production of electrolytic man- 
ganese metal to 19,300 short tons, to be 
achieved as early as July 1973. All of EM- 
COR's production is marketed by A. John- 


17% (London). No. 5723, Aug. 8, 
» p. 12. 

3 Metal Bulletin (London). No. 5738, Oct. 3, 
1972, p. 15. 
4 Japan Metal Bulletin (Tokyo). Sept. 9, 1972, 


p. 5. 
5 Metal Bulletin (London). No. 5698, May 9, 
1972, p. 18. 
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son and Co., Stockholm, Sweden, one of 
EMCOR’s shareholders. Delta Metal Co. 
Ltd., a United Kingdom producer of cop- 
per alloy mill products, formed Delta 
Manganese (Pty) Ltd. to build and oper- 
ate an electrolytic manganese metal plant 
at Nelspruit, eastern Transvaal. Production 
was scheduled to begin by the end of 1973 
with an initial rated annual capacity of 
17,600 short tons. The ultimate capacity of 
close to 31,000 tons was expected to be 
reached within about 4 years after the 
commencement of operations. Metallurgical 
ore is to be the raw material, and virtually 
all of the product will be exported. 
Spain.—The manganese ore produced in 
1972 had an average manganese content of 
31.0%. | 
Surinam.—Several manganese deposits of 
possible economic interest were discovered 
in the period from 1955 to 1966. Of these 
the Lada Soela deposits on the Upper Ta- 
panahony River are probably the most im- 
portant. The laterite cap and surrounding 
float in the most promising part of these 
deposits was estimated to constitute a re- 
serve of approximately 550,000 short tons 
averaging 40% manganese and 8% iron. 
This float is associated with 1.4 million 
tons of nodular laterite containing 15% 
manganese and 20% iron. Float and nodu- 
lar laterite at Maripa Hill, Suriname 
River, was estimated at more than 1 mil- 
lion tons averaging 25% to 30% man- 
ganese. Reserves of Apoema Soela, Marow- 
Une River, were estimated at 300,000 to 
500,000 tons of ore averaging 30% man- 
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ganese, and those of Plet Ridge, Upper 
Saramacca River, 100,000 to 150,000 tons 
containing about 35% manganese. Gondites 
(manganese quartzites) and lateritic man- 
ganese occurrences are widespread.“ 


Thailand.—Battery-grade ore (75% man- 
ganese dioxide) production in 1972 was 
6,000 short tons; chemical-grade ore (mini- 
mum 75% manganese dioxide) production 
amounted to 26 tons. Exports of battery- 
grade were 1,100 tons in 1972 and 150 tons 
in 1971. Metallurgical ore exported in 1972 
was 2,500 tons, compared with 9,000 tons 
in 1971. 


United Kingdom.—All of the United 
Kingdom output of ferromanganese is by 
the Cleveland No. 5 blast furnace at the 
South Teesside Works of British Steel 
Corp. and the Cleveland No. 4 furnace. 
The total amounts to 4,000 to 5,000 tons 
per week. 7 


Zaire.—Société Minière de Kisenge 
(SMK) continued to mine ore containing 
40% to 42% manganese from two open 
pits at Kisenge near the Angola border. 
Crushing, blending, and washing upgraded 
the ore to a shipping product containing 
50% manganese for railing to the Angolan 
port of Lobito. Production in 1972 con- 
sisted of 313,000 short tons of ore contain- 
ing 50% manganese, and 87,000 tons of 
fines that develop in the process and con- 
tain 46% to 48% manganese. These are 
also exported. Exports in 1972 included 
7,700 tons of battery or chemical grade 
containing 80% manganese dioxide. 


TECHNOLOGY 


In an evaluation of the sulfatization-re- 
duction process, a variation of the high- 
temperature differential sulfatization proc- 
ess developed at its Twin Cities Metallurgy 
Research Center for the recovery of 
manganese from low-grade Cuyuna Range 
(Minnesota) manganiferous iron ore, the 
Bureau of Mines estimated an operating 
cost of $211 per short ton of contained 
manganese to produce pellets containing 
approximately 90% MnsO4. This was based 
upon a manganiferous iron ore feed con- 
taining 4.8% manganese and 33.4% iron 
for a plant with a productive capacity of 
100 tons of contained manganese per day. 
The operating cost for a plant capable of 
producing 1,000 tons of contained man- 


ganese per day was estimated to be $158. 
These costs have the benefit of a credit for 
byproduct iron ore pellets. In the case of 
the 100-ton plant, this amounts to $120.50. 
In the process the ore is reacted with sul- 
fur dioxide in shaft furnaces at tempera- 
tures between 1,100° and 1,560° F. In this 
temperature range the manganese is sulfa- 
tized but the iron is not. The resulting 
mixture of manganese sulfate and iron 
oxide is cooled and fed to a reduction fur- 
nace where the iron oxide is reduced to 


6 Geological and Mining Service, Ministry of 
Development. 30 Years, Geological and Mining 
Service of Suriname, 1973. Paramaribo, Surinam, 
December 1972, p. 21. 

7 Iron and Steel (London). V. 45, No. 5, Octo- 
ber 1972, p. 469. 
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magnetite by the use of a reformed natu- 
ral gas. The manganese is then leached 
out with water, and manganese sulfate 
crystals are recovered from the solution by 
evaporation. After pelletizing, these crystals 
are calcined to the final Mn3O, product. 
Magnetic separation recovers the magnetite 
from the leach residue. This is pelletized 
and calcined to obtain the iron 
byproduct.8 

A single-stage cocurrent leaching and 
thickening system® for extracting man- 
ganese from umber using simulated steel- 
mill sulfuric acid “pickle liquors” was 
found to be versatile and technically feasi- 
ble, and to be simpler to operate and con- 
trol than a three-stage countercurrent sys- 
tem reported earlier.10 The work was at 
small pilot plant scale using umber from 
Cartersville, Ga., which analyzed 4.4% 
manganese and 42.0% iron. The use of a 
centrifuge in place of thickeners offered an 
advantage with respect to space, and com- 
pared favorably otherwise except that costs 
would be higher. 

The geologic environments, and modes 
of origin, of three fairly common man- 
ganese oxide minerals—manganite, haus- 
mannite, and braunite—were studied after 
positive identification by X-ray and spec- 
trographic analysis of pure specimens. Be- 
fore development of these analytical meth- 
ods, identity was dependent on the 
procurement of good crystals or good 
chemical analysis of unadulterated speci- 
mens. As a result, many old reports of oc- 
currences are suspect. From the present 
study, it was concluded that manganite is 
not as widespread as had been supposed, 
and that it is for the most part of hypo- 
gene origin; that is, deposited by warm or 
hot waters rising from depth. In many 
places, however, small quantities of man- 
ganite have been formed by surficial alter- 
ation of minerals such as rhodochrosite, 
rhodonite, or the sulfide, alabandite. Haus- 
mannite was concluded to be most often, 
if not always, of hypogene origin, formed 
either in epigenetic veins or by hydrother- 
mal alteration of manganese carbonate or 
oxide minerals. Braunite was, like mangan- 
ite, either of hypogene origin deposited 
from solutions rising from depth or of su- 
pergene origin from descending surface wa- 
ters. It was noted to be the dominant 
oxide in deposits that had undergone in- 
tense metamorphism, as in the case of cer- 
tain Indian deposits.11 
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With the objective of utilizing New 
Brunswick’s manganiferous shale, occurring 
near Woodstock and containing approxi- 
mately 10% manganese, and the province's 
refractory base metal sulfide ores contain- 
ing much massive pyrite, a process has 
been developed by W. J. Wark, Woodstock, 
N.B., that would result in recovery of 
manganese, copper, and lead metals, and a 
chemical-grade zinc sulfide. The shale is 
ground to 200 mesh and blended with the 
sulfide tailings, or comparably ground sul- 
fide ore, in proper proportion for heating 
at low temperature to achieve an exchange 
of sulfur between the pyrite and the man- 
ganese. Manganese, copper, lead, and zinc 
sulfates are formed, with iron discarded as 
insoluble ferric oxide. Manganese metal 
produced electrolytically, besides being one 
of the final products, is used to reduce the 
copper and lead, and elemental sulfur is 
discharged.12 

Researchers at the Bell Laboratories, 
Murray Hill, N.J., found that crushed sin- 
gle crystals of rare-earth oxides of man- 
ganese, and also those of cobalt, compared 
favorably with commercial platinum cata- 
lysts in oxidizing carbon monoxide for its 
control in automobile exhausts.18 The 
work suggested that these lead-bearing 
manganites might have certain advantages, 
including that of cost and the fact that 
they are not poisoned by lead. However, 
more work is deemed necessary before 
commercial possibilities can be 
evaluated.14 At about the same time, Ja- 
pan’s Mitsui Mining and Smelting Co. was 


8 Henn, J. J., R. A. Clifton, and F. A. Peters. 
Evaluation of the Sulfatization-Reduction Process 
for Recovering Manganese and Iron Oxide Pel- 
lets. BuMines RI 7652, 1972, 27 pp. 

9 LeVan, H. P. Extraction of Manganese From 
Georgia Umber Ores by a Sulfuric Acid-Ferrous 
Sulfate Process (In Two Parts). 2. Cocurrent Ex- 
traction and Centrifuge Tests. BuMines RI 7695, 
1972, 19 pp. 

10 LeVan, H. P., E. G. Davis, and F. E. Bran- 
tley. Extraction of Manganese From Georgia 
Umber Ore by a Sulfuric Acid-Ferrous Sulfate 
Process (In Two Parts). 1. Countercurrent-De- 
cantation Extraction and Agglomeration of 
Tipus Residue Tests. BuMines RI 6692, 1965, 

pp. 

11 Hewett, D. F. Manganite, Hausmannite, 
Braunite: Features, Modes of Origin. Econ. Geol., 
v. 67, No. 1, January-February 1972, pp. 83-102. 

12 Northern Miner (Toronto). V. 58, No. 5, 
Apr. 20, 1972, p. 10. 

13 Voorhoeve, R. J. H., J. P. Remeika, P. E. 
Freeland, and B. T. Matthias. Rare-Earth Oxides 
of Manganese and Cobalt Rival Platinum for the 
Treatment of Carbon Monoxide in Auto Exhaust. 
Sci., v. 177, No. 4046, July 28, 1972, pp. 
853-354. 

14 Ruth, John P. Wider Probe of Low-Cost Ox- 
ides as Catalysts in Exhaust Control. Am. Metal 
Market, v. 79, No. 142, Aug. 1, 1972, p. 1. 
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reported to be almost ready to market its 
newly developed manganese catalytic after- 
burner in Japan at a rate of 5,000 units 
per month, and at a lower price than that 
for the platinum converter. It was reported 
that it would reduce nitrogen oxide and 
hydrocarbon emissions to some extent, as 
well as those of carbon monoxide.15 

A discussion of the present status of un- 
dersea mining and exploration reported 
the continuing interest in the metalliferous 
muds of the Red Sea and the manganese 
nodules of the deep ocean floors. Process 
development work at the University of 
California at Berkeley has indicated that 
nickel, copper, and cobalt might be differ- 
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entially leached from sea-floor manganese 
nodules at favorable costs, After crushing 
to approximately minus 20 mesh, most of 
the copper is leached with sulfuric acid at 
pH 2 and a temperature of approximately 
25° C, followed by leaching most of the 
nickel from the remaining material at the 
same pH and a temperature of 50° C. It 
was reported that very little manganese or 
iron are dissolved.16 


15 Am. Metal Market. V. 79, No. 148, Aug. 14, 
1972, p. 13. Metals Week. V. 48, No. 35, Aug. 
28, 1972, p. 1. 

16 Mero, J. L. Recent Concepts in Undersea 
Mining. Min. Cong. J., v. 58, No. 5, May 1972, 
pp. 43-48, 54. 
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Mercury 


By V. Anthony Cammarota, Jr. 1 


Primary mercury production of 7,286 
flasks 2 in 1972, valued at $1.6 million, was 
the lowest since 1951. Only 21 mines were 
active during the year, compared with 56 
mines in 1971, when 17,883 flasks were 
produced. By yearend a few mines re- 
mained, most of which were intermittent 
producers. 

Secondary production of 12,651 flasks was 
down from the 1971 level. Some of the 
mercury came from a closed mercury-cell 
chlor-alkali plant and releases by the Gen- 
eral Services Administration (GSA). 

The consumption of 52,907 flasks in 1972 
was slightly higher than in 1971. Increases 
were registered for agriculture, dental 
preparations, and industrial and control 
instruments, but the use in electrical appa- 
ratus declined. 

Consumers worked off inventory as prices 
continued their decline to a low of $145 
per flask in April. At the same time pro- 
ducers stockpiled metal. As prices re- 
covered in the second half to finish the 
year at $285 per flask, producers took ad- 
vantage of the rally to sell metal and con- 
sumers increased stocks. 

Exports were down sharply. Imports 

were up slightly from 1971, with Algeria 
becoming a significant supplier. World 
production of mercury in 1972 decreased 
695 from that of 1971. Spain increased pro- 
duction, whereas Canada, Italy, Mexico, 
and Yugoslavia showed declines. 
, The West German Government and a 
team of British and Australian divers both 
claimed ownership of an undisclosed quan- 
tity of mercury recovered from a U-boat 
sunk off the Malaysian coast during World 
War II. German U-boats are believed to 
have used mercury as ballast. 

Legislation and Government Programs.— 
—Government financial assistance on a 
participatory basis was available for mer- 
cury exploration projects through the 
Office of Minerals Exploration, U.S. Geo- 


logical Survey, to the extent of 7597, of the 
acceptable costs. No contracts were exe- 
cuted during 1972. 

In July, GSA resumed its sale of surplus 
mercury on a sealed bid basis at the rate 
of 500 flasks per month. In August 450 
flasks were sold at an average price of 
$225.77 per flask, but in September 49 
flasks were sold for an average of $269.44 
per flask. Total releases for the year of 512 
flasks included 13 flasks transferred to the 
National Aeronautics and Space Administra- 
tion. 

As of December 31, 1972, total strategic 
stockpile accumulations from all programs 
stood at 200,105 flasks. 

In March, the Environmental Protection 
Agency (EPA), under terms of the Federal 
Insecticide, Fungicide and Rodenticide Act, 
canceled all biocidal uses of mercury, and 
in addition suspended the registrations for 
alkyl compounds and nonalkyl uses on rice 
seed, in laundry products, and in marine 
antifouling paint. The suspension order 
immediately halted all interstate shipment 
of the products. Under a cancellation 
order, sale and interstate commerce are 
permitted while an appeal is filed by man- 
ufacturers and a final decision is reached 
by a special scientific panel. 


Pursuant to the Federal Food, Drug, and 
Cosmetic Act, the Food and Drug Adminis- 
tration proposed removing mercury from 
cosmetics other than those used around the 
eye. 

The goal of the Federal Water Pollution 
Control Act of 1972, as amended, is to 


1 physical scientist, Division of Nonferrous Met- 
als. 


2 Flask as used throughout this chapter refers 
to the 76- pound flask. “n: 

3 Federal Register. Certain Products Containing 
Mercury, Cancellation of Registration. V. 37, No. 
61, Mar. 29, 1972, pp. 6419-6420. . 

* Federal Register. Use of Mery in Cosmetics 
Including Use as Skin-Bleaching Agent in Cos- 
metic Preparations Also Regarded as Drugs. V 
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Table 1.—Salient mercury statistics 


1968 1969 1970 1971 1972 
United States: 
Producing mines... 87 109 19 56 21 
Production flasks.. 28, 874 29, 640 27, 296 17,883 7,286 
Paule thousands.. $15,464 $14,969 $11,130 $5,229 $1,590 
Exports.. 1.2222 5 0c . .......-- flasks _ 1,496 507 4,653 7,282 400 
Reex ports «„ do 108 108 50 aa 568 
Imports: 
For consumption do.... 23,246 81,924 21,972 28,449 28,834 
6̃Aͥf 8 do.... 28,956 30, 848 21,672 29, 750 29,179 
Stocks Dec. 31......................- do 22,907 22, 692 16, 554 16, 862 15, 708 
Consumption do.... 75, 422 77,372 61,503 52 , 257 52,907 
w Vr ew York, average per ask... $535.56 3505.04 $407.77 $292.41 $218.28 
orld: 
Production flasks.. 259,694 289,267 284,014 298, 552 279, 508 
Price: London, average per flask............ $546.80 $586.41 $411.45 3282.46 $208 .01 
Table 2.—Mercury statistics, 1925-72 
(Flasks) 
Production 
— €——————— U.S. Imports Exports, Consump- Average 
United States Govern- or including tion š price per 
Year — — World? ment consump- reexports flask, 
Primary Secondary ! releases tion New York 
1925.5 2s es 9,053 -- 108,844 MS 20,580 201 29,432 $84.24 
19222 8 7,641 -- 115,969 8 25, 634 114 83,061 93.18 
192 8 11,128 SH 149,905 Se 19,941 (4) 80,900 118.16 
1928... 2c 17,870 -- 149, 083 22 14,562 (4) 32,300 123.51 
11200 A e 28,682 -- 162,699 E" 14,917 (4) 88,500 122. 16 
1930. 21,553 -- 108, 985 Ge 8,725 (4) 25,200 115.01 
HE eee 24,947 Se 99,069 a 549 4,984 0,512 87.85 
1982: ( 12,622 E a 8,886 214 16,294 57.98 
19398... u 9,669 Z5 59,828 i 20,315 (4) 29,700 59.23 
1984. 15, 445 NN 76,989 x 10,192 8 25,400 78.87 
1986...........- 17,518 "- 100,261 EN 7,815 4) 25,200 71.99 
9398... wa Se 16,569 — 128,878 gët 18,088 263 34,400 79.92 
1981... ius 16,508 -- 188,186 = 18,917 454 85,000 90.18 
19388989 17,991 -- 149,958 EP 2,362 713 19,600 75.47 
19399... 18,683 -- 140,050 zh 8,499 1,208 20,900 108 
1940 — 387,777 -- 206,881 See 171 9,617 26,800 176.87 
1941... . —ͤ -- 265,994 HE 7,740 2,590 44,800 185.02 
1942............ 50,846 — 260,892 dee 88,941 7,806 49,700 196.85 
1048... 51,929 -- 228,288 ES 47,805 15,237 54,500 195.21 
1944... 0 87,688 -- 164,788 NA 19,558 876 42, 900 118.86 
1945... e 80,7 -- 121,180 NA 68,617 2,781 62,429 184.89 
1948. 25,848 4,000 148,846 i: 13,894 8,264 81,552 98.24 
19477 23,2 3. 155, 562 EN 13,008 8,979 85,581 88.74 
1948______ 8 14,388 2,170 94,682 2 381,951 1,447 46,253 76.49 
19499. 9,980 1,885 120, 786 -- 108,141 1,405 89,857 79.46 
198800 4,585 2,000 143,2 Së 56,080 1,388 49,215 81.26 
1951............ 7,298 2,000 146,667 ER 47,860 916 210.13 
19885333 12, 547 2,500 150, 499 we 71,855 659 42,556 199.10 
1958. 14,337 2,800 159,719 ins 88,393 19462 52,259 193.08 
1954. 18, 6,100 179,297 Sr 64,957 2,926 42,796 264.39 
19855 18, 955 10,080 185,116 Së 20,354 718 57,185 290.35 
198588 l 24,177 5,850 221,022 BE 47,816 8,105 269.92 
1951-55 8 34,625 5,800 289,525 SR 42,005 5,194 52,889 246.98 
1958_______.__ ` 88,067 5,400 246,160 ETE 80,196 1,254 52,617 229.06 
1889 uc 31,256 ,950 228,527 VS 80,141 1,198 54,895 221.48 
19880 2222. 38,223 5,350 241,801 c 19,488 674 51,167 210.76 
1961 31,662 8,360 239, 610 — 12,326 465 55,763 197.61 
1962_____... 8 26,277 : 244,692 Ge 81,552 481 65,301 191.21 
1963............ 19,117 6,520 239, 652 4, 000 42, 872 227 189. 45 
1964. 1 7,519 255,188 17,000 41, 153 384 81,354 314.79 
1965. ........... 19,582 14,906 267,873 81,764 16,238 8,037 78,560 570.75 
1966_.______._....- 22,008 58 264,994 1,865 81,364 71,509 441.72 
1967 8 28 , 784 10,696 232,078 11,464 24,348 8,102 69,517 489.36 
1968... oss 28,874 10,570 259,694 23,810 23,246 7,599 75 535.56 
1989 —-ẽ˙8 29, 640 10,578 289,267 3,077 81,924 615 77,372 505.04 
1910............ 21,296 71,948 284,014 703 21,972 4,708 61, 508 407.77 
I 17,888 10,899 298, 552 5,767 28,449 7,282 52,257 292.41 
II 7,286 12,139 279,508 512 28,884 968 52, 907 218.28 


NA Not available. 

1 Excludes Government releases. 

2 Primary mercury only, including United States. 

š Apparent consumption 1925-26, 1981, 1982, 1936-39; estimated by Bureau of Mines 1927-30; 1933-35; 
actual consumption 1940-72. 

4 Not separately classified. 


` 
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eliminate all pollutant discharges by 1985. 
Title 3, Section 301, states that by July 
1977 effluent limitations will be developed 
requiring best practicable control currently 
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available, and by July 1983 best available 
technology economically achievable will be 
required. Chlor-alkali plants using the 
mercury cell would be affected by this law. 


DOMESTIC PRODUCTION 


The largest producer, New Idria Mining 
and Chemical Co., closed its New Idria 
mine in San Benito County, Calif., in May, 
but retained the mine on a standby basis 
for the balance of the year. Other large 
producing mines that closed during the 
year included the Corona, Gibraltar, and 
Mt. Jackson in California, and the Idaho- 
Almaden in Idaho. A total of 21 mines re- 
ported production, down from 56 in 1971. 
By yearend less than six remained active. 
In the first quarter production was about 
3,200 flasks, but as mines closed or cur- 
tailed production, it fell to about 600 
flasks in the fourth quarter. 


Low prices and slackened demand were 
cited as reasons for the closures. Some ex- 
ploration and development work was con- 
ducted by several small operators. The 
number of mines reporting outputs of 
1,000 flasks or more decreased from six in 
1971 to one in 1972. Properties producing 
500 to 999 flasks decreased from six to 
four, and properties producing 100 to 499 
flasks decreased from nine to seven. Of the 
total production of 7,286 flasks, 69% came 
from producers of 500 flasks or more and 
26% from producers of 100 to 499 flasks. 
The remaining 5% came from other pro- 
ducers. Principal mines in 1972 were as 
follows: 


State County Mine 
PROPERTIES PRODUCING 1,000 FLASKS OR MORE 
California N seb hte mmh ee UOS Knoxville. 
PROPERTIES PRODUCING 500 TO 999 FLASKS 
California San Luis Obispo. ................ Buena Vista. 
DOcif2cosleceu5s Sonoma Culver-Baer 
Do- lux San Benito New Idria 
Nevada............. Pershing Bird 
s PROPERTIES PRODUCING 100 TO 499 FLASKS 
Alaska Kuskokwim River Region White Mountain. 
California arin_______ . eet le Chileno Valley. 
Doe Sos Santa Glass Guadalupe. 
Do cocco ODO ce ⁵ĩÄͤ D ndi 2 Manhattan-One Shot. 
Do icc Sonoma- --.--------------------- Mt. Jackson. 
Do... or ez Santa Clara. New Almaden. 
Idaho..............- Washington Idaho-Almaden. 


Although there were 25 fewer mines in 
California in 1972 than in 1971, the State 
increased its share of total mercury pro- 
duction from 75% to 79%. A significant 
amount of mercury metal was produced at 
the Buena Vista mine from ore that was 
stockpiled during the past several years. 
The Knoxville mine, which had been 
closed for several years, produced a sub- 
stantial quantity of metal from stockpiled 
ore and ore mined in 1972. The Santa 
Clara Quicksilver Co., which operated the 
New Almaden mine under lease from New 
Idria Mining, treated ore from under- 
ground workings and old mine dumps. 

Nevada, with only three mines operating 
compared with eight in 1971, produced 


11% of the total mercury. Near Lovelock, 
Pershing County, the Golden Cycle Tech- 
nology Corp. produced cinnabar concen- 
trate from the Pershing mine for export to 


the Republic of Korea and Taiwan, and 
also recovered a small amount of metallic 


mercury. The Carlin Gold Mining Co., 
which recovered mercury as a byproduct 
from its gold mine in Eureka County, was 
the only continuous producer of mercury 
in Nevada. 

The Idaho-Almaden mine in Idaho, 
which accounted for 2% of the total U.S. 
production, closed in February. The White 
Mountain mine in Alaska shipped most of 
its cinnabar concentrate to Oregon for re- 
torting, but exported a small quantity to 
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Figure 1.—Trends in production, consumption, and price of mercury. 
Table 3.—Mercury produced in the United States, by State 
Year and State Producing Flasks Value ? 
mines ! (thousands) 
1971 
r ³ x r 39 : 13,489 r $3,944 
PRT SECH 1 1,057 309 
EE TEE oP te ae ee oe Sa se 8 1,589 465 
Alaska, Arkansas, New York, Oregon, Texas......................- 8 1,748 511 
T u. L ⅛ ² :ũũBrʃ7'tit mm ¿untu a u Sms Ona E r 56 r 17,883 r 5,229 
1972 
Californ iiss ’ ͥ ͥ ͥ ͥ ⁰⁰ͥꝗf d %½ % .ͥ ..... 14 5, 788 1.263 
C.. o uu ⁰y 2 yutu EEN 1 161 35 
TT TEE 3 810 177 
Alaska, New York, Teass 8 527 115 
d Neid EE 21 7,286 1,590 
r Revised. 


1 Mercury mines only. 
: Value calculated at average New York price. 
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the Orient. Two mines in Texas, the 
Fresno and Whit-Roy, were active for sev- 
eral months. 

The St. Joe Minerals Corp. continued to 
recover byproduct mercury from its zinc 
smelter at Monaca, Pa. The zinc concen- 
trate originated from the company’s zinc 
mine in New York. 

The average grade of all ore processed 
in 1972, including ore treated in concen- 
trators, increased to 6.5 pounds of mercury 
per ton, the highest since 1964. About 
one-quarter of the ore treated contained 
over 20 pounds of mercury per ton. 

The much-reduced level of GSA releases 
lowered secondary production of mercury 
to 12,651 flasks from 16,666 flasks in 1971 
Dental amalgams, scrap batteries, various 
types of sludges, two dismantled mercury- 
cell chlor-alkali plants, and discarded mer- 
cury-containing instruments were the 
major sources of secondary mercury. 
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Table 4.—Mercury ore treated and 
mercury produced in the United States 1 


Mercury produced 

Ore treated Pounds 

Year (short tons) Flasks per ton 

of ore 
196889 —— 434,193 28,857 5.1 
1969... „ 432,591 28,552 5.0 
1970... ....... 424,610 26,795 4.8 
17111 r 265,790 117,444 5.0 
1972 ee 81, 6,957 6.5 
r Revised. 


1 Excludes mercury produced from old surface ores, 
dumps, placers, and as a byproduct. 


Table 5.—Production of secondary mercury 
in the United States 


Year Flasks 1 
KEEN 84,380 
pps BEE 13,650 
J)Jkü D S S Susa 8,051 
1971]. EES 16,666 
JJ ³ Au A Qu EE 12,651 


1 Includes GSA releases. 


CONSUMPTION AND USES 


Consumption at 52,907 flasks was 1% 
higher than in 1971. Increased consump- 
tion was noted for agriculture, dental 
preparations, and industrial and control 
instruments. Electrical apparatus, down 
8%, showed the largest decline of the 
major uses, mainly because of a fall in 
consumption for batteries. Mercury usage 
for the electrolytic preparation of chlorine 
and caustic soda fell for the third consecu- 
tive year. Secondary mercury was trans- 
ferred from a dismantled chlor-alkali facil- 


ity to other plants within the Olin Corp. 
to increase the capacity of existing cells. 
The major uses of mercury were electrical 
apparatus, 29%; electrolytic preparation of 
chlorine and caustic soda, 2295; antifouling 
and mildew-proofing for paint, 1695; and 
industrial and control instruments, 12%. 
Although total chlorine production in- 
creased by 6% to 9.9 million short tons, 
only 24.295 of the total was produced in 
mercury cells. In 1971, 27.2% of the chlo- 
rine was produced in mercury cells, with 


Table 6.—Mercury consumed in the United States, by use 


(Flasks) 
Use 1968 1 1969 1970 1971 1972 
Agriculture. c euo cm E 3,430 2,689 1,811 1,477 1,886 
Amalgamation. ..... J ER akc ete 267 195 219 dE == 
Catalysts___ ß EE 1,914 2,958 2,288 r 1,012 800 
Dental preparationn s 3,079 2, 880 2, 286 r 2,361 2,988 
Electrical apparatus. _---.-.--.-.--------------- 9,630 18,490 15,952 16.885 15,553 
Electrolytic preparation of chlorine and caustic soda. 17,453 20,720 15,011 12,1 11,519 
General laboratory use____________-___----------- ,989 ,936 1,806 11,798 59 
Industrial and control instrument 7,978 6,655 4,882 4,871 6,541 
aint: 
Antifouling 3 244 198 414 32 
ildew-proofing_____ 10,174 9,486 10,149 8,191 8,190 
Paper and pulp manufacture 41 558 226 
Pharmaceuticals „bt 424 712 690 682 578 
Other ²˙·¾¾õͥbÜ wr mr mw NE 8, 275 9,134 5,858 r2,407 4,258 
Total known uses 75,422 76, 657 61,276 752,254 52,885 
Total unknown useg. es 715 227 8 22 
Grand toe. EEN 15,422 77,372 61,508 r52,257 52,907 
r Revised 


1 Uses include proportion of mercury previously reported under “Redistilled.” 
2 Includes mercury used for installation and expansion of chlorine and caustic soda plants, 
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Table 7.—Mercury consumed in the United States in 1972 
(Flasks) 
Primary Redistilled Secondary Total 
Agriculture... EE 1,809 18 9 1,886 
Catalysts ͥĩ ² ( ² EE 693 A" 107 800 
Dental preparatiot”òs z 56 2, 621 306 2, 983 
Electrical apparatus. «4 10,317 4,502 734 15,553 
Electrolytic preparation of chlorine and caustic 80da. ......... 9,537 m2 1,982 11,519 
General laboratory ugzse es 346 238 10 5 
EN and control instrument 2,016 8,530 995 6,541 
aint: 

Antifouling- EE 82 ee a 82 

Mildew-proofing..____...........---------.----------- 8,188 4 8 8,190 
Paper and pulp manufacture 1 82 ES 1 
Pharmaceuticals «««„„ĩßꝰß: 272 306 gd 578 
Other eo ok ee os sade ⁰y 1,955 516 1,787 4,258 

Total known uses! 35,217 11,785 5,988 52,885 
Total unknown uses „ SCH 7 15 
Sir; K 8 35,217 11.742 5, 948 52, 907 


1 Includes fungicides and bactericides for industrial purposes. 


Table 8.—Stocks of mercury, December 31 


(Flasks) 
Consumer 
Year Producer and Total 
dealer 
1968. ........... 1,059 21,848 22,907 
1969 2, 920 19,772 22, 692 
1970... 2«“e 3, 861 12,693 16,554 
1911... 8 r „, 373 111,489 r 16,862 
1972. es 4,171 11,537 15,708 
r Revised 


the high of 28.6% being achieved in 1968. 
Consumption of mercury per ton of chlo- 
rine produced, 0.37 pound, remained at 
the 1971 level. Planned expansions are ex- 
pected to increase chlorine capacity about 
15% to 20% by the end of 1974, but none 
of the new capacity will use mercury cells. 
Sobin Chlor Alkali Inc. installed the bo- 


rohydride process for recovering mercury 
from water effluent and a molecular sieve 
system for mercury vapor recovery from 
the hydrogen gas stream. The recovered 
mercury is being reused at the plant. Olin 
Corp. closed its Saltville, Va., mercury-cell 
facility and will use the mercury to fill the 
demand at its other plants. 

Manufacturers of mercury compounds 
used in paint filed an appeal of EPA's 
order canceling the registration of these 
materials for use in mildew-proofing paint. 
Consumption of mercury in mildew-proof- 
ing paint remained generally unchanged 
from 1971. Apparently some substitution of 
mercury compounds by organics took place 
during the year, as indicated by the fact 
that the total volume of paint shipments 
was up 6% over last year according to the 
Bureau of the Census. 


PRICES 


The price of mercury continued its de- 
cline into 1972, reaching $145 per flask in 
late April, the lowest level in 22 years. 
Sluggish demand and the intention of EPA 
to ban the use of mercury in paint were 
the major reasons for the decline. From 
May through September the price re- 
covered dramatically to the $265 to $275 
range. The market was buoyed by the 
news of a significant cutback in Canadian 
production, a bone-dry supply, and the 
conservative selling policy of GSA for its 
surplus mercury in July and August. In 
addition, there were reports that an effort 
was underway by the major world produc- 
ers to hold back offerings to improve 


prices. Prices dropped somewhat in the fall 
but recovered to finish the year at $280 to 
$285. The average price of mercury at 
New York was $218.28 per flask in 1972. 

Prices on the London market were below 
New York prices by about $5 to $23 per 
flask. In midyear optimism generated by 
purchase tenders from India, Poland, and 
Colombia lifted prices. The European mar- 
ket was weak from a heavy influx late in 
the year of the U.S.S.R. mercury which 
fetched lower prices. Also, some traders be- 
lieved the low prices were the result of 
manipulative moves on the part of trading 
interests with buying contracts. 
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Table 9.—Average monthly prices of mercury at New York and London 


(Per flask) 
1971 1972 
Month ===. = SE 
New York! London? New York! London? 
JanuafU occa ũ ol m D DE ⁊ð— k $349.50 $859.76 $218.24 $208.13 
F Ee 846.2 859.61 207.75 198.84 
March... S. ee sae f cc neun Sa eee 828.26 885.80 185.00 173.89 
JJ!Gö ele ets c e Gee M SEU A e 309.95 316.57 152.50 141.36 
RV AUNT ]˙² er Roc MH SI NOR C E tle a um: As 281.50 285.89 171.74 153.25 
RUOLI NECNON EREMO 266.23 251.09 196.36 177.89 
nl, zoer AES ͥſyd ⁰yʒ y NEE 297.95 278.68 211.15 191.12 
A | PERU ele aU MP na E ap a HN EF ay 283.86 256.36 245. 78 222. 50 
%%%» Ü o’ ð”W“ꝓſſͤʃꝶÜ dd / hv M 283.10 255. 97 255. 65 241.11 
e ff ß OS ee eae 271.35 244.22 254.96 237.78 
November 258.75 288 .90 256 .96 242.75 
Dee 88 230.24 210.18 269.65 248.50 
KT TEEN 292.41 282.46 218.28 203.01 


1 Metals Week, New York. 


2 Metal Bulletin prices. In 1971, reported in terms of pounds sterling converted to U.S. dollars by using 
average rates of exchange recorded by Federal Reserve Board. In 1972, reported in terms of U.S. dollars. 


FOREIGN TRADE 


Mercury exports decreased significantly 
to 400 flasks from 7,232 flasks in 1971. The 
major recipient was East Germany with 
250 flasks, followed by Canada, 57 flasks, 


flasks. General imports, which include mer- 
cury imported for immediate consumption 


Table 10.—U.S. exports and reexports of 


Colombia, 18 flasks, and Venezuela ; 17 mercury 

flasks. Of the 563 flasks reexported, East 

Germany received 550 flasks and Sweden 13 Exports ` Reexports 

flasks. Value Value 
Imports for consumption, which include Year Flasks  (thou- Flasks (thou- 

š : : sands) sands) 
mercury imported for immediate consump- 1910 4.668 $2,188 55 $19 
tion plus material withdrawn from bonded 1971. 7:282 2/189 il de 
warehouses, increased by 1% to 28,834  1972.......... 400 129 568 121 

Table 11.—U.S. imports for consumption 1 of mercury, by country 
1970 1971 1972 
Country —r—,p 
Flasks Value Flasks Value Flasks Value 

(thousands) (thousands) (thousands) 
)3 1.0, PINE Rt S SE m 8,007 $1,075 
Belgium- Luxembourg x En EN ES 
RT TEE 17,872 $7,140 18,198 5,477 13,803 2,686 
Colombia = ed 400 101 Si "s 
Germany, Wee (2) (2) 203 49 ER Ge 
Hungary. jock ³ðWAA 8 ET e m == 100 17 
11JJCöõÜ˙êõétꝛ m ⁊ . 1,101 560 250 ae SOR 

( cae sere sleek eens 8 "^ 8 (2) (2) 
Mexico aoro ee a 920 386 4,786 1,160 5,529 941 
Netherlands. .......... 2... -- ds D? 2d -- 53 24 
OPWR3 EE xu SCH wn 31,329 305 
CC!!! 8 14 6 600 155⁵ 1,461 310 
Philippi ness. a ae Së zi 100 23 
päin oe ect Sse AERE IA 2,002 945 2,152 659 1,829 438 
Sweden- ---------------------------- 12 4 Se En 17 
Switzerland._------------------------- 1 5 8 14 22 
Turkey ;; zt ge 1,430 866 450 102 
Uni Kingdom. ...................- 50 26 EM = 53 13 
Yugoslavia... ---------------------- " La 420 118 1,097 238 
Total. scu uper rt BS 21,972 9,068 28,449 8,165 28,834 6,211 


1 General imports in 1970 were 21,672 flasks ($8,962,335); Spain supplied 1,702 flasks ($805,504). In 1971, 


29,750 flasks ($8,500,607) were imported; Spain supplied 8,35 
rts comprised 29,179 flasks ($6,232,570); Peru supplied 2,210 flasks (3458, 495), 


($1,184,826). In 1972 im 


8 flasks ($970,028) and Mexico, 4,886 flasks 


Yugoslavia 1,402 flasks ($298,845), and Spain 1,120 flasks ($254,677). 


2 Less than 1⁄4 unit. 
s Reclaimed metal. 
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plus material entering the country under 
bond, were 29,179 flasks. The major sup- 
pliers were Canada, 48%; Mexico, 19%; 
Algeria, 10%; and Spain, 6%. Smaller 
amounts of prime virgin metal came from 
Peru, Turkey, and Yugoslavia. Ore contain- 
ing about 2 flasks of metal was imported 
from Peru. Trade in mercury compounds, 
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including cinnabar concentrate, was small. 
Included in the import figures are 1,329 
flasks entering the country as secondary 
metal from Norway and 2 flasks contained 
in scrap from Mexico. 

The U.S. rate of duty on mercury im- 
ports during the year was $9.50 per flask. 


WORLD REVIEW 


World mercury production decreased to 
279,508 flasks from 298,552 flasks in 1971. 
Spain, the U.S.S.R., and Italy were the 
three largest producers, accounting for 
55% of the total. Canada, Italy, and Spain 
curtailed production during the year in 
the face of soft prices, slackening demand, 
and in the case of the latter two, excessive 
metal inventory. Europe was rife with ru- 
mors that representatives of the industry 
from Algeria, Italy, Mexico, Spain, and Yu- 
goslavia had met in France. in December to 
discuss a base price for mercury. 


Algeria negotiated contracts for the sale 
of its mercury production to firms in the 
United States, Europe, and Japan. The 
People's Republic of China, which in the 
past exported considerable volume of 
metal to the U.S.S.R., reportedly cut ex- 
ports to meet higher home consumption 
and stockpiling objectives. Mercury mining 
in Turkey was reviewed from its beginning 
8,000 years ago to the present. Develop- 
ments in other countries were as follows: 


Table 12.—Mercury: World production, by country 


(Flasks) 

Country 1970 1971 1972 v 
//öõÄ§ê¹tl, ⁰⁰Z : ½]˙ 0 ua nda uec Sees 0 88 = 7,136 e 1 9,200 

PUB Ca i etc . ß E T SSS are 37 9 e 
Bir h ⁵ð/ſ ⁰ydp y 12 - = 
J l ulusm ee esis ee ⁵hf-?- nk 24,400 218,500 214,600 
Chile: ee ge SO Ee 888 502 e 500 
China, People’s Republic oll 20,000 26,000 26,000 
ColombDiss--. oculo en ͥ⁰ D oto mid ra EDS Li 215 213 e 200 
Gzechosldoe dais. ⁵ ⅛ ² ˙ 4, 815 5, 628 e 5, 800 
Ell ³¹—üAͥ ³WüAA. T n h 8 e 100 135 e 800 
r lz lC EE ad . eg 1,304 2,845 1,250 
Ill EE t 44,470 42,613 e 42,120 
DER Ch, DEENEN 5,170 5,564 5,172 
Mexico onu uu amass Sete ic uc eme y EE? r 80,256 85,390 22,510 
PG) TH r 8,196 8,390 3,066 
FFII ³o1¹i ln EE 4,648 5,020 8,841 
DEI ee ðↄU) ³ð tee C ES EE EE r 45,552 50,881 e 60,500 
Tin isla ss coz ool i uns sS d ott S EE Ue r 102 840 288 
HUI M EE 8,592 10,460 e 11,000 
r dd ß Ae Nias 48, 000 50, 000 50, 000 
United States ³ꝛ¹wm¹A SSE yd my 2 d ce 27,296 17,883 7,286 
báo Dig: eM Tc DX 15,461 16,593 16,419 
TOL st d ̃ ß cce l: ete r284,014 298,652 279, 508 

* Estimate. P Preliminary. r Revised. 


1 Production target set for 1972. 


? Output of Cominco Ltd.; excludes production (if any) by minor producers. 


Canada.—Cominco Ltd. reduced its 
mercury production in midyear with the 
result that total production was 21% less 
than in 1971. Ore production from the 
Pinchi Lake mine amounted to 203,000 
tons, compared with 248,000 tons in 1971. 
Assuming that all the ore mined was 
treated to produce metal, the ore grade 


declined from 5.7 pounds of mercury per 
ton in 1971 to 5.5 pounds in 1972. Ore re- 
serves were reported by Cominco to be 
1,800,000 tons containing 133,000 flasks of 
mercury. 

5 Wyllie, R. J. M., J. W. Barnes, and E. H. 
Bailey. Turkey's Major Mercury Mine Today and 


How It Was Mined 8,000 Years Ago. World Min- 
ing, v. 25, No. 4, April 1972, pp. 48-55. 


MERCURY 


Italy.—Monte Amiata Società Mineraria 
per Azioni, Italy’s leading producer, re- 
portedly cut its output of mercury during 
the year, but total Italian production was 
down only slightly from 1971 levels. 

The company completed the deepening 
of the San Callisto pit at Abbadia San Sal- 
vatore and began working on the Gari- 
baldi pit. In addition, Monte Amiata dug 
2,800 feet of new tunnels and carried out 
about 330 feet of exploratory soundings. 

Stabilimento Minerario del Siele, the sec- 
ond largest producer, also announced pro- 
duction cutbacks. A major part of the 
plant at Santa Fiora in the Province of 
Grosseto was closed. 

Exports were only 9,631 flasks for the 
first 11 months compared with 15,201 flasks 
for all of 1971. Press releases in Italy re- 
ported that since domestic consumption of 
mercury declined substantially, much of the 
mercury output was stockpiled. 

Mexico.—Output declined significantly 
because of the financial problems of Mer- 
curio Mexicana, S.A. de C.V., the largest 
producer. As prices fell the company could 
not meet the costs of expanding its flota- 
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tion mill or the payroll for its workers 
who eventually took over the mine. The 
company closed its mine in midyear and 
declared bankruptcy. Fomento Minero, the 
Mexican Bureau of Mines, was negotiating 
to reopen the mine under government con- 
trol. Many small mines closed in the sum- 
mer but started up again late in the year. 
About twelve of the largest producers 
formed an organization to avoid internal 
competition, and to act as a marketing 
agent for foreign sales. 

Spain.—Production increased by 19% to 
an estimated 60,500 flasks, even though two 
small producers closed their operations in 
midyear. Astur Belga de Minas, S.A., and 
Minas de la Soterrana, S.A., suspended op- 
erations and dismissed 330 workers to pre- 
vent financial losses to the companies. By 
yearend plans were underway to resume 
operations. 

Minas de Almadén, the State-owned 
company, had several projects underway, 
including the installation of a conveyor 
belt system and the utilization of propane 
gas and automatic controls in the furnaces 
of the metallurgical plant. 


Table 13.—Mercury: Exports from Italy, Spain, and Yugoslavia, by country 


(Flasks) 
Italy Spain Yugoslavia 
Destinations — B id 
1970 1971 1972 1 1970 1971 1972 1970 * 1971 1972 

Australia 30 80 NA 87 116 208 A Sx 
Belgium-Luxembourg - - - _ ` Ge 752 1,099 2,321 290 a a 1 
Bulgaria 698 256 NA De Se "T t EA 
Canada.. ez s MR NA 667 29 754 RN za 
Colombia (2) 841 NA 208 1,189 290 oe " 
Czechoslovakia ed eM NA 580 DS e 900 840 
Ecuador................- Sg $ "T EN E NE ae: 450 
Faneeses 600 1,141 392 3,423 1,711 2,408 362 362 
Germany, East.. 4,858 2,102 NA 1,799 9,138 2,002 BE 1 
Germany, West 1,111 5,300 2,002 13,924 6,672 8,423 2,075 1,589 
Greece e 10 NA LE 8 29 -. 8,081 
Hungary.............--- m" SÉ NA 877 8 174 E oe 
India..........--.-. eec - ë NA 2,611 841 3,278 xs Am NA 
Japan 2,277 400 NA 6,788 841 8,539 = TN 
Netherlands 1,731 584 NA 174 986 877 Es Ges 
Poland.................- ES 921 NA 1,276 1,508 696 = 800 
Portugal___ . a 860 NA 667 261 146 e EE 
Romania 150 1,960 899 493 ae 899 Ge EN 
South Africa, Republic of. pes Ge NA 877 812 986 us E 
Sweden ate Kä NA 1,392 2,176 2,175 585 210 
Seitzerland _....--.----- Se ae NA 1,189 848 580 553 600 
Taiwan.. --.------------ s SÉ NA 2,292 493 208 za 2M 
United Kingdom 3,267 801 3,002 290 1,658 6,759 1,512 1,200 
United States 1,101 250 NA 1,682 8,886 1,044 4,729 5,621 

‘SS. EE ES ES NA e zl -. 2,610 T" 
Other countries and 

undistributed . ......... 172 53 ?2,287 668 234 609 654 80 

Total. 22 15,490 15,201 9,631 43,280 32,687 30,578 18,980 14,285 18,692 
Revised NA Not available. 


r . 
1 Data for first 11 months only. Source gives only a P 


artial distribution of total. Many recipient countries are 


not listed separately; the total for all such countries is listed under “Other countries and undistributed.” 


3 Less than 1⁄4 unit. 
š Includes 1,001 flasks to Austria. 
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U.S.S.R.—Plans have been approved to 
build a large mercury mining and metal- 
lurgical complex near Magadan on the 
Chukota Peninsula. Commercial quantities 
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of cinnabar were proved in the area, 
which has recently had an increasing pro- 
duction of mercury. 


TECHNOLOGY 


Because of the concern over the level of 
mercury in the environment, available data 
on mercury content in rocks, ores, miner- 
als, soil, water, and plants were compiled 
with a view toward elucidating the role of 
natural processes in releasing mercury to 
the environment. The cycle of interconver- 
sions for mercury in nature shows that all 
of the oxidation states are readily intercon- 
vertible given the appropriate physical, 
chemical, and biological conditions.e 

A process was developed by Bunker Hill 
Co. to remove mercury from the sulfuric 
acid produced from roasting zinc ores.’ 
Details of the process have not been dis- 
closed, to protect its patentability. In the 
Netherlands, quantities of mercury are 
being extracted from the Groningen natu- 
ral gas field. The company is installing 
equipment for the industrial recovery of 
more mercury found with solid contami- 
nants, including sand and clay. 

A method of determining traces of mer- 
cury in liquids, sensitive to about 1 part 
per billion, was developed.9? After selec- 
tively adsorbing the mercury on gold foil, 
it is heated to release the mercury vapor 
in an inert gas mixture where it is de- 
tected by a fluorescence spectrometer. 

Interest continued on the development 
of methods for the removal of mercury 
from industrial waste solutions. In one sys- 
tem, high-molecular-weight amines are 
used to extract mercury quantitatively 
from alkaline as well as acidic brine 
solutions.19 Regeneration of the amine sol- 
vent is readily achieved by stripping the 
mercury with aqueous solutions of nitric 
acid or other amines, or reduction of the 
mercury to metal by aluminum. A process 
capable of reducing the mercury content of 
waste water to less than 5 parts per billion 
utilizes an ion exchange resin.11 Passage 
through the resin reduces the mercury 
content of the water from about 20 parts 
per million (ppm) to 0.1 ppm. The result- 
ing effluent is subsequently treated through 
a second patented resin to reduce further 
the mercury content. The ion exchange 
resin is regenerated and metallic mercury 


is recovered. Treatment of the brine-settler 
mud in chlorine plants involves leaching 
with hypochlorite solution to form a solu- 
ble mercury complex and passage of the 
solution through ion exchange resins to re- 
cover the mercury. Mercury in vapors 
emerging from chlor-alkali plants has been 
successfully removed by scrubbing with an 
alkaline sodium hypochlorite-sodium chlo- 
ride solution12 or by passing the gas 
through molecular sieves.13 

At the Bureau of Mines Reno Metal- 
lurgy Research Center, Reno, Nev., mer- 
cury extractions of 98% were obtained in 
pilot plant studies using the patented elec- 
trooxidation process on cinnabar ore from 
the Cordero mine, McDermitt, Nev.14 A 
sample of Peruvian ore containing 1.8 
pounds of mercury per ton was treated 
with the achievement of 94% extraction 
efficiency. A chemically modified cellulose 
was developed which appears highly effec- 
tive for removing mercuric ions from water 
over a wide pH range, and in the presence 
of other metal ions and complexing agents. 

Several new uses for mercury were publi- 
cized during the year. A method was de- 
veloped using molten mercuric bromide as 
a heavy liquid in the separation of high- 
density minerals, such as uraninite from 
zircon in artificial mixtures.15 An electro- 


6 Jonasson, I. R., and R. W. Boyle. Geochemis- 
try of Mercury and Origins of Natural Contami- 
nation of the Environment. Canadian Min. and 
1 Bull., v. 65, No. 717, January 1972, pp. 


ids Chemical Engineering. V. 79, No. 23, Oct. 16, 

8 Petroleura and Petrochemical International. V. 
12, No. 8, August 1972, pp. 40, 

? Chemical and Engineering News. V. 50, No. 
42, Oct. 16, 1972, p. 11. 

10 Moore, F. L. Solvent Extraction of Mercury 
From Brine Solutions With High-Molecular- 
Weight Amines. Environmental Science and Tech- 
nology, v. 6, No. 6, June 1972, pp. 525-529. 

11 Engineering and Mining Journal. V. 173, No. 
6, June 1972, p. 182. 

13 Chemical 2. 5 N News. V. 50, No. 
4, Jan. 24, 1972, 12. 

P Chemical Week. V. 3, No. 24, Dec. 13, 1972, 


p. 

14 Scheiner, B. J., R. F. Lindstrom, and T. A. 
Henrie (assigned to U.S. Department of the Inte- 
rior). Extraction of Mercury From aoe -Bear- 
ing Materials. U.S. Pat. 3,639,222, Feb. 1, 1972. 

15 Grandstaff, P. E. Use of Mercuric Bromide as 
a Heavy Liquid. Am. Mineral., v. 57, Nos. 
11-12, Nov.-Dec. 1972, pp. 1899-1902. 


MERCURY 


chemical method for the preparation of 
mercury telluride, which is an excellent in- 
frared detector material, was described.16 
Research is being conducted on the use of 
a mercury cathode in the electrolysis of 
aqueous solutions of copper to produce the 
powder. 17 The same technique should be 
possible with other metals that are insolu- 
ble in mercury, such as nickel and iron. 

A survey of the mercury reprocessing in- 
dustry was undertaken by the Oak Ridge 
National Laboratory to obtain a better un- 
derstanding of the technology and econom- 
ics of recycling.18 It was found that about 
one-third of the secondary mercury came 
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from instruments and electrical apparatus, 
about one-quarter each from research labo- 
ratories and industrial scrap, about one- 
tenth from batteries, and the remainder 
from miscellaneous sources. 


16 Miles, M. H. Electrochemical Preparation of 
Cadmium and Mercury Tellurides. J. Electro- 
chem. Soc., v. 119, No. 9, September 1972, pp. 
1188-1190. 

17 Morris, T. M. Electrowinning of Metals With 
a Mercury Cathode. Pres. at Joint Meeting 
MMIJ-AIME, Tokyo, Japan, May 24-27, 1972, 
AIME Preprint T4Cl, 8 pp. 

15 Clark, W. E., and W. Fulkerson. Survey of 
the Mercury Reprocessing Industry 1968-1970. 
ORNL NSF-EP-22 (Oak Ridge National Labora- 
tory, Oak Ridge, Tenn.), October 1972, 13 pp. 
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Mica 


By Benjamin Petkof 1 


Scrap and flake mica production reached 
the highest output ever recorded in the 
United States during 1972. Only a minor 
quantity of low-quality sheet mica was pro- 
duced during the year in only one State. 
Ground mica production increased in both 
quantity and value. All exports of mica 


declined in quantity but increased in value. 
Imports of unprocessed and processed sheet 
increased, and scrap imports declined. The 
domestic consumption of all forms of sheet 
mica varied little from that of the previ- 
ous year. 


Table 1.—Salient mica statistics 


1968 1969 1970 1971 1972 
United Sta 
Sold or eed by producers: 
Sheet 2 5 thousand pounds 15 w SS 17 14 
22 T thousands. . w $3 xe $7 $7 
Sera and. flake mica_thousand short tons 125 133 119 127 160 
EE thousands.. $38,014 $2,893 $2,527 $2,917 $4,353 
Groma = EE thousand short tons 111 115 120 128 
ERE Pa EN thousands.. $7,072 $8,058 $7,350 $8,280 $8,844 
Condumpton, block and film i 
thousand pounds 1,628 1,498 1,299 1,301 1,207 
CCC thousands $2,591 $2,595 $2,058 $2,259 $2,026 
Consumption, splittings. . - thousand pounds ; i ,214 4,177 4,324 
II..... sus sock thousands.. $2,010 $2,196 $2,254 $1,818 $1,771 
Exports. thousand short tons 14 6 7 
Imports for eonsump tion do. 5 5 6 7 5 
World: Production thousand pounds.. 346,513 367,635 360,768 375, 554 440,016 


W Withheld to avoid disclosing individual company confidential data. 


DOMESTIC PRODUCTION 


Sheet Mica.—Slightly over 7 short tons of 
sheet mica, valued at $7,000, was produced 
in Colorado during 1972. The production 
consisted of low-value punch and circle 
mica. The outlook for any large future 
production of any quality of sheet mica re- 
mained small. 

Scrap and Flake Mica.—The production 
of scrap and flake mica reached an alltime 
high of 159,536 short tons valued at 
$4,353,313. This was an increase of 26% in 
quantity and 49% in value. North Caro- 
lina was the major scrap and flake produc- 
ing State with almost 57% of total produc- 
tion. The remaining output came from 
Alabama, Arizona, Connecticut, Georgia, 
New Mexico, Pennsylvania, South Dakota, 


and South Carolina. Flake mica was ob- 
tained primarily by the beneficiation of 
material from pegmatite and kaolin depos- 
its. The domestic output of scrap and flake 
was processed to small particle size mica 
for various industrial end uses. 

Ground Mica.—Sales of ground mica in- 
creased 7% in both quantity and value 
over those of 1971. Dry-ground mica ac- 
counted for 80% of total sales. Sixteen 
companies, operating a total of 20 plants, 
processed scrap and flake to a small parti- 
cle size; of these plants, 14 produced dry- 
ground mica; 3, wet-ground; and 3, both 
wet- and dry-ground. 


1 Physical scientist, Division of Nonmetallic 


Mine 


783 


MINERALS YEARBOOK, 1972 


Table 2.—Mica sold or used by producers in the United States 


Sheet mica 


Scrap and flake mica ! 


Uncut punch and Uncut mica larger 


Year and State circle mica than Punen and Total sheet mica 
circle 
Pounds Value Pounds Value Pounds Value ply Value 
ns 

, »» eee 8 — 15,000 W 15,000 W 125,828 $3,018,855 

1969. oc 88 W $8,244 s W $3,244 133 „058 2, 893, 183 

7 eege dee E Eë Ge 2 Së -. 118,848 2,527,450 

KK BEE 17,005 6,652 b -. 17,005 6,652 127,084 2,916,879 
1972: 

Colorado 14,280 7, 140 - -- 14,280 7,140 Sa 22 

Connecticut ms = M us S: St 2,446 W 

New Mexico. .........- e A Si m one -- 14,000 w 

North Carolina E ES S um Se -- 90,748 2,941,809 

nern GES So CS ER SN -. 52,847 1, 411, 504 

CC ho ees. 14,280 7,140 = -. 14,280 7,140 159,536 4,853,318 


W Withheld to avoid disclosing individual company confidential data, included with “Other.” 
1 Includes finely divided mica recovered from mica and sericite schist, and mica that is a byproduct of feldspar 


and kaolin beneficiation. 


2 Includes Alabama, Arizona, Georgia, Pennsylvania, South Carolina, South Dakota, and states indicated 


by symbol W. 


Table 3.—Ground mica sold by producers in the United States by method of grinding 1 


Dry-ground 
Year 
Short tons Value 
thousands) 
1968___________... ------ 96, 410 $4,862 
77 8 109,1 5,486 
CJ re Sua 101, 188 5,070 
111111 ĩ Sos kU 103, ,428 5,468 
77 8 102, 625 5, 500 


Wet- ground Total 
Short tons Value Short tons Value 

(thousands) (thousands) 

14.979 3. 210 111,389 $7, 072 

15,704 124, 856 

13,905 2' '280 115, 098 7. 360 

16,176 2, 817 119,604 8, 280 

25,649 3,343 128, 274 18, 844 


1 Domestic and some imported scrap. 


2 Data may not add to total shown because of independent rounding. 


CONSUMPTION AND USES 


Sheet Mica.— The consumption of all 
forms of sheet mica, consisting of block, 
film, and splittings varied only slightly from 
that of the previous year. Splittings were 
the major form of sheet mica consumed. 

About 1.1 million pounds of block mica 
was consumed for the fabrication of vac- 
uum tubes, capacitors, and various other 
electrical and nonelectrical items. Of the 
total consumption, vacuum tubes required 
70% and capacitors accounted for 1%. 
Lower than Stained quality was in greatest 
demand and accounted for 64% of total 
consumption; Stained, 35%; and Good 
Stained or better, the remainder. Only a 
small quantity of mica film was consumed 
primarily for the fabrication of capacitors. 

Muscovite block and film was consumed 
by 14 companies in Seven States. New Jer- 
sey with four consuming plants, New York 
with three, North Carolina with two, and 


Pennsylvania with one, consumed 77% of 
the domestically fabricated block and film 
mica. The consumption of phlogopite 
block increased 11% to 74,199 pounds. 
Total consumption of splittings increased 
almost 4% from that of 1971. India and 
the Malagasy Republic continued to sup- 
ply the bulk of the splittings consumed 
domestically. Splittings were fabricated into 
various built-up mica products by 10 com- 
panies with 11 plants in seven States. Four 
companies, with five plants located in New 
Hampshire, New York, Ohio, and Pennsyl- 
vania, consumed almost 3.6 million pounds 
of splittings or 83% of total consumption. 
Built-up Mica.—This mica-based alter- 
nate material was produced in various 
forms, primarily for use as an electrical 
insulating material. The production of 
built-up mica products in 1972 declined 
5% in quantity and 10% in value from 


MICA 785 


Table 4.—Fabrication of muscovite ruby and nonruby block and film mica 
and phlogopite block mica, by quality and end-product use in the United States in 1972 


(Pounds) 
Electronic uses Nonelectronic uses Grand 
GE ta 
Variety, form, and quality Gage 
Capaci- Tubes Other Total glass Other Total 
tors and dia- 
phragms 
Muscovite 
Block: 
Good Stained or 
better 972 2,313 3,179 6,464 3,631 15 3, 646 10, 110 
Stained 3,632 342,891 43,345 389,868 3,202 95 3,297 393 ,165 
Lower than 
Stained 1 7,425 436,786 135,213 579,424 20,250 118,168 138,418 717, 842 
Total__ 12,029 781,990 181,737 975,756 27,083 118,278 145,361 1,121,117 
Film: 
First quality..... 2,133 420 260 2,818 307 = 307 8 ,120 
Second quality... 5,915 E 25 5,940 We: des EAS 5,940 
Other quality 2,450 ES Ka 2,450 A ed ae 2,450 
Potall 10, 498 420 285 11, 203 307 < 807 11,510 
Block and film: n 
Good Stained or 
better 2 9,020 2,733 3,464 15,217 38,938 15 3,953 19,170 
Stained ?_______-_ 6,082 342,891 43,345 392,818 3,202 95 8,297 895,615 
Lower than 
Stained 7,425 436,786 135,213 579,424 20,250 118,168 138,418 717,842 
Total 22,527 782,410 182,022 986,959 27,390 118,278 145,668 1, 132, 627 
Phlogopite: Block 
(all qualities) NE safes 68 68 — 74,1831 74,131 14,199 


1 Includes punch mica. 
? Includes first- and second-quality film. 
š Includes other-quality film. 


Table 5.—Fabrication of muscovite ruby and nonruby block and film mica in the 
United States in 1972, by quality and grade 


(Pounds) 
Grade 
Form, variety, and quality No. 4 
and No. 5 No. 514 No. 6 Other ! Total 
larger 
Block: 
Ruby: 
Good Stained or better 3,200 1,123 336 877 as 5,536 
Stained_____.......--.-_---- 11,218 50,812 80,016 224,916 11,830 878 , 792 
Lower than Stained 1,543 88,840 115,897 277,912 168,012 657,704 
U /f—«ͤ; A 8 21,961 140,275 196,249 503,705 179,842 1,042,032 
Nonruby: 
Good Stained or better 2,196 318 50 2,010 oe 4,574 
Stained. .................... 918 6,027 2,819 5,109 Ge 14,373 
Lower than Stained 14,300 12,538 800 2,500 30,000 60,138 
Total. u. U ¿uQ 17,414 18,883 8,169 9,619 30,000 79,085 
Film: 
Ruby: 
First quality 690 475 850 380 1,895 
Second quality 498 2,817 1,375 150 ate 4,840 
Other quality as "T eus a 2,450 2,450 
CCC 1,188 3,292 1,725 530 2,450 9,185 
Nonruby: 
First quality Vt 15 520 630 geen 1,225 
Second quality. .............. “Ss ore 1,100 ves c 1,100 
Other quality. _-------------- = " ER Ze ES ae 
Total- cu mz ee hase Ls 75 1,620 630 ER 2,325 


1 Figures for block mica include all smaller than No. 6 grade and “punch” mica. 
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Table 6.—Consumption and stocks of mica splittings in the United States, by source 
(Thousand pounds and thousand dollars) 


India Malagasy Total 
Quantity Value Quantity Value Quantity Value 
Consumption 
J. 8 4,579 1,874 206 136 4,785 2,010 
19692... s suu Eege 4,799 2,005 278 191 5,071 2,196 
IJ] ⁵ᷣ . 8 5,013 2,109 202 144 15,214 12,254 
1]! 88 4,084 1,750 98 68 4,177 1,818 
Eeer 4,245 1,658 79 113 4,324 1,771 
Stocks Dec. 31 
UE 2,469 NA 149 NA 2,618 NA 
10 ³ĩðͤ K ĩðͤ K eue RE 2,415 NA 145 NA 2,560 NA 
Lu EE W NA w NA 2,013 NA 
II omnla cu se Su Cus 1,317 NA 98 NA 1,415 NA 
17 1,728 NA 86 NA 1,809 NA 
NA Not available. W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to total shown because of independent rounding. 
Table 7.—Built-up mica 1 sold or used in the United States, by product 
(Thousand pounds and thousand dollars) 
1971 1972 
Product 
Quantity Value Quantity Value 
Atelier Eegeregie 698 2,102 851 2,369 
Segment plate... --------------------------------------- 993 2,072 1,125 2,394 
e ß ß W W W W 
Fieber 520 1.031 468 971 
I ↄ ——J—g 8 1,165 4,253 957 8,239 
, ck ee peewee 596 1,499 857 98 
Total, a :cosuzleecmageuvEslQ WESS CRECEN DESEE 28,971 10,957 23,757 9,907 
W Withheld to avoid disclosing individual company confidential data, included with “Other.” 
1 Consists of alternate layers of binder and irregularly arranged and partly overlapped splittings. 
2 Data may not add to total shown because of independent rounding. 
Table 8.—Ground mica sold by producers in the United States, by use 
1971 1972 
Use — — —  —T—ç_—"v =>x———.o 
Short tons Value Short tons Value 
(thousands) (thousands) 
Ä è ˙ // AAA Sus ls sss ac 17,835 $669 18,798 $650 
III W 492 79 
Pf! ³.Aſ m;! ee eee mt 8 5,284 876 5, 589 
FFII; ³Ü³9 K eden ⁵⁵6¼ M SSS 26,807 2,710 27,115 2,816 
Plastic RON rS 479 93 49 9 
ii y ⁰ʒ W W 
eee ß ß eee eee eee 45,230 2,971 52,111 8,308 
O y ĩ 23, 969 956 23,672 1,894 
Total: Gss zr fc c occ anre ĩͤ cR ee due 119,604 28,280 128,274 ? 8,844 


W Withheld to avoid disclosing individual company confidential data, included with “Other.” 
1 Includes mica used for molded electric insulation, annealing, well drilling, textile and decorative coating, 


texture paint, and uses indicated by symbol W. 


? Data may not add to totals shown because of independent rounding. 


that of the previous year. The forms of 
built-up mica in greatest demand was seg- 
ment plate (30%), tape (25%), and mold- 
ing plate (23%) . | 

Reconstituted Mica.— Three companies 
continued to manufacture this mica-based 
alternate material from good-quality de- 


laminated scrap mica. The manufacturing 
companies were the General Electric Co. at 
Schenectady, N.Y., the Samica Corp. at 
Rutland, Vt., and the Acim Paper Corp. at 
New Hyde Park, N.Y. There were no data 
available relating to the quantity and 
value of the reconstituted mica produced 
during the year. 


MICA 
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STOCKS 


At yearend there was about 2.5 million 
pounds of sheet mica in fabricators’ stocks. 
Of this quantity, 73% was splittings, and 
the remainder was almost entirely of block. 
Only a minor quantity consisted of film. 
This information was obtained by direct 


canvass of fabricators of sheet mica. Similar 
information is not available for scrap and 
flake mica, but it is thought that produc- 
ers maintain stock inventories equal to 5% 
or 10% of domestic production. 


PRICES 


The average value of the domestically 
produced uncut punch ad circle mica in 
1972 was $0.50 per pound, an increase of 
$0.11 per pound over that of the previous 
year. The average value of muscovite sheet 
mica in 1972, based on consumption data, 
was as follows: block, $1.62 per pound; 
film $6.70 per pound; and splittings, $0.41 
per pound. The average value of phlogo- 
pite sheet mica, also based on consumption 
data, was as follows: phlogopite block, 
$1.84 per pound and phlogopite splittings, 
$1.43 per pound. 

The average value of scrap and flake 
mica produced during the year was $27.29 
per ton. Prices for ground mica, prepared 
from scrap and flake, quoted in the Chemi- 
cal Marketing Reporter were essentially un- 


changed from the previous year. Yearend 
prices are shown in table 9. 


Table 9.—Price of dry-or wet-ground mica 
in the United States in 19721 


Cents 
per 
pound 
Dry-ground: 
Joint cement, 100 mes 334-5 
Plastic, 100 mesh. ..................- 334-5 
Roofing, 20 to 80 eck 2-8 
Wet-ground:? 
Paint or lacquer, 325 mes 9 
e ah a ee uiu 9 
Wall paper l.l... 10 


1 In bags at works, carlots, unless otherwise noted. 

? Freight allowed east of the Mississippi River, 
M cent higher west of the Mississippi River, 1 cent 
higher west of the Rockies. 


Source: Chemical Marketing Reporter. V. 208, 
No. 1, Jan. 1, 1973. 


FOREIGN TRADE 


All classes of mica exports declined 1% 
in quantity but increased 26% in value 
from that of the previous year. Almost 70% 
of the sheet, scrap and flake, and ground 
mica exported, was shipped to Canada, 
France, Japan, and Venezuela. Reported ex- 
port data do not provide information on 
the grade or type of mica exported but it is 


assumed that the major portion of the ma- 
terial exported is ground mica. 

Imports of scrap and waste mica de- 
clined 64% in both quantity and value. 
Imports of sheet mica increased slightly in 
quantity but declined slightly in value. 
Processed mica imports increased 26% in 
quantity and 29% in value. 
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Table 10.—U.S. exports of mica and manufactures of mica, by country 


Mica, including block, 
film and splittings, waste Manufactured 
and scrap, and ground 


Destination mica 
Pounds Value Pounds Value 

(thousands) (thousands) 
a EE 77, 600 311 18,465 $42 
r Ee 54,541 5 10,878 42 
Belgium- Luxembourg 63, 000 5 4, 060 21 
BCC ⁰˙ u. br SSS ee ua NE e SSC 84, 000 8 SE 
BEPBEII)lPl ; 8 xd zx 58,357 128 
Canada, o.c cene ecs ue ecu sew mM ee 6,293, 821 523 357, 849 1.014 

II ³ A 6 18, 2 982 
Colombia... EEN 95,682 13 1,067 6 
Def... ate T 8,484 28 
Dominican Republic ll... l.l. 44,000 5 1,832 5 
Fine. TS Tu eee usu 1,126,200 72 13,267 14 
Germany, ͥͥͤͥ ] ꝛ˙o¹wd wr ... ... cess 588,922 98 4,945 14 
Hong. TEE 154,041 64 a exe 
EE 101,100 10 616 2 
Italy eeneg 418,639 58 50,9747 172 
rr MARNE S 88,000 2 51,034 400 

Pl ³ A 1,188,843 564 19,474 
Ën A EE 95,387 10 294, 769 641 

Netherlands. dd 8 854, 562 49 i 
Norway c L ¿2 ᷑ d ð- . 110,000 6 — 
lll CC 20,500 5 1,080 8 
Philippines... __ l... EC 51,300 8 1 
Sinns ³ 169, 600 14 580 2 
South Africa, Republic 20, 000 1 4,295 10 
/ z; ete Sosa eee 88 177 ,570 20 7,834 40 
Swedên- fd uuu asus 48,375 13 24, 872 32 
Switzerland... oo oto s · ⁰⁰⁰ ² m;. a eee een ce 141,347 17 189 1 
Jôͤ% te ce eo ͤ K , 868 17 2,8984 24 
Trinidad and Tobago s2 = 5,154 11 
United Arab Emirates 278,150 81 SS Sa 
United Kingdoumnn 44 411,594 122 45,421 91 
Venezuela EE 1,093,200 14 1,334 8 
f.. EE 188,788 15 15,469 41 
KK EEN 18,957,813 1,842 1,001,689 2,910 
Table 11.—U.S. exports and imports of mica 
(Thousand pounds and thousand dollars) 
Exports Imports for consumption 
All classes Uncut sheet Scrap Manufactured 
Year and punch 
Quantity Value Quantity Value Quantity Value Quantity Value 

190 — 18,721 4,732 875 966 6,048 136 4,530 2,549 
Ki e BEEN 15,182 8,768 1,355 1,171 1,284 171 4,464 2,476 


o 14,959 4,752 1,494 1,162 2,641 62 5,644 8,188 


cut was 33,069 


co 


MICA 78 


Table 12.—U.S. imports for consumption of mica, by kind and country 


Unmanufactured 1 


Waste and scrap Other 
Other Block mica Muscovite Other, n.e.c. 


Year and Country Phlogopite 


w — —— ee 


Value 


Pounds (how. Pounds (aoe Pounds N Pounds then Pounds (hou. 
sands) sands) sands) sands) 


sands) 


19100 88 380,619 313 5,667,828 ue 681,184 $690 48,981 $105 144,550 $171 
19712 l i os 188,107 096, 451 989,898 902 207,945 54 158,487 215 
Brazil. A. EN 132,276 8 738,256 756 -- -- 89,528 89 
Canada Se "S war “we eee -- — 160,900 8 
France............ XA an PS 1,548 2 N 2,425 
Hong Kong........ oe SE TED 13 (3) Me. eer 20 1 
India... soe = -. 2,875,220 55 151,099 180 109,502 8 8. ec Dee 
Malagasy Republic. 112,000 1 -- — 4,048 6 -. — 273,205 ` 75 
Mexico. -......... m za 21,908 (1) Zu 2 es Dee zs 
Nepal = "T ue ite xz 266 1 us E 
T. 162 2t SP Bids x 702 cz oS 1,371 15 
United Kingdom me Soe S SE . we EE 269 7 
Totaall 112, 000 4 2,529,399 58 895,661 946 109, 768 4 488,351 212 
Manufactured 
Not cut or stamped Cut or stamped 
Splittings not over 0.006 inch 
in thickness Not over 0.006 inch Over 0.006 inch 
in thickness in thickness 
Value Value Value Value 
Pounds (thou- Pounds  (thou- Pounds  (thou- Pounds  (thou- 
sands) sands) sands) sands) 
1970... 2 T a 4,244,832 $1,810 81,988 $63 72,067 $888 85,657 $148 
II é 4,065,125 1,134 52,271 42 79,711 1,018 118,105 180 
Brazil Se 2,971 b 407 7 114 1 
Canada........... 8,746 2 Ss a2 207 1 E xL 
France............ 661 2 EM " 819 1 Ae == 
Haiti... 2c. e 65 1 1,638 15 E Se 
Indi! 4,380, 119 1 ,050 560 8 88,786 1,842 103,423 150 
Malagasy Republic. 116, 092 52 2,976 7 2, 546 15 D ak 
Mexico c "e ll ut 897 16 110 1 
South Africa, 

Republic o zc zm "a ES =š PIS 1,308 8 
Taiwan........... 25,000 5 n De 1,207 83 Si sa 
Tanzania.........- 850 8 Ap x BS SR = == 
United Kingdom... 1,000 3 em EN 614 15 771 10 

ruguay.......--- 85,000 6 Ee SS SR ae Ha zs 

Total. 4,561,968 1,128 6,572 16 96,116 1,445 105,726 165 

Mica plates and built-up Ground or pulverized Articles not especially 
mica provided for of mica 
Pounds Value Pounds Value Pounds Value 
(thousands) (thousands) (thousands) 
1970... uu eee 79, 258 390 4,480 $1 12,464 $54 
1911... keel eae ee uron 29 ,198 82 105 , 820 2 19,383 78 
Belgium- 

Luxembourg 229,591 189 os ae 896 (2) 
Canada........... 8,952 17 š = 576 (2) 
France............ set 3 E MN 543,800 78 
Germany, West.... 60,881 68 "^ a 27 

6 os 22,046 (2) 9,259 51 

Ne etherlands . 2 8 B zt 17 
Switzerland e zu dc Ex 150 (3) 

United Kingdom... t Lu e L2 2,970 19 

Total........... 294 ,424 274 22 ,046 (2) 556 ,984 160 


1 In addition to classes shown for 1970, of untrimmed phlogopite from which no piece over 2 by 1 inch may be 


2 Less than unit. 


ounds ($705) from Brazil; none in 1971 and 1972. 
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WORLD REVIEW 


World mica production remained strong 
during the year with major producing 
countries continuing to maintain their out- 
put. India and the Malagasy Republic re- 
mained the major producers of sheet mus- 
covite and phlogopite respectively. The 
United States dominated the area of scrap 
and flake production. 

India.—On January 25, 1972, the Indian 
Government announced that all mica ex- 
ports were to be channelled through the 
Minerals and Metals Trading Corp. of 
India (MMTO). The MMTC was expected 
to purchase mica from small mine owners 
for export. The corporation does not con- 
trol exports of manufactured, fabricated, 
built-up, reconstituted, or ground mica. In 
April 1972, MMTC agreed to consider re- 
quests from private mica exporters to ne- 


gotiate sales directly. Exporters with cur- 
rent contracts or agreements with foreign 
buyers were permitted to function as pre- 
viously, but on behalf of MMTC and at 
current minimum prices. An additional 
proviso stipulated that all letters of credit 
were to be made to the favor of MMTC. 

During 1972, 422 privately owned mines 
reported production. About 100 of these 
mines claimed that their production was 
in excess of 50 short tons per year. The 
output of the remaining mines, which 
were essentially cottage industry-type oper- 
ations, varied from 5 to 30 tons per year, 
each. Hand-mining methods were used in 
open pits throughout the industry where 
operations rarely exceeded depths of 50 
feet. 


Table 13.—Mica: World production by country 
(Thousand pounds) 


Country 1 1970 1971 1972 » 
Argentina: 
"V Skeet Cu ni MAT Du E u ua AAV 8 r 198 840 e 880 
Waste, scrap, EE r 2,897 6,400 t 6,600 
lll!!! ⁵ susu T8 1 ue Sé 
Brazil EE 4,451 5,298 e 5,300 
ö ² y mts 88 1,032 694 428 
Colombia. ³ ⁵ ⁰ 5 71 
ir d ß f ZD ee aa r 6,830 e 6,800 ° 6,800 
India: 
Exporta: 
0] 4 "ERR EM M; 8,616 2,915 3,309 
( ⁰ eee ce tee md e Luo LA SS 14,756 13,832 14,235 
Serap t 2 un . E kas S 2 a Dana Sas 2 41,026 85,891 88,354 
Domestic consumption, all classes „„ 13, 200 17,600 18,700 
Total®. EE 12,598 70,238 74,598 
Malagasy Republic (phlogopite): 
"d di . 86 14 127 
, ß te DL MOI Le 1,935 978 751 
6ꝛ?d) ⅛ h ᷣ ee eee See elas tuu ccc E S 42 244 413 
Mexico » ̃ ̃̃ ß ee ees re el cs ceed 1,285 1,561 * 1,665 
Mosambique (including scrae ; 557 2,094 e2,100 
noe (including scrap) 2?.........--------------------------------- 9,586 7,668 e 6,600 
JJ EE 4,266 1,786 8,651 
Soutn Africa, Republic of: 
/ ³Ä³wiAAͥͥͤ ⁵ðↄù?(ĩ ³W.i ³ 6M CoL t ³ ⁵⁰ 86 2 7 4 
S89dſV ³ / tee y y 8 16, 647 15,785 9,359 
Tanzania: 
SE EE EE 99 81 50 
JJ ⁵ ⁵ TTT 28 e 29 e 29 
United States: 
Shegb oro a umapa ee ieee uie RER "m 17 14 
Scrap h eu Rai detis 237,686 254,168 820,000 
Yugoslavia.. once oe d m ULL EI E LL 501 1,221 e 1,2138 
% ³˙ EE r 860, 768 375, 554 440, 016 
e Estimate. p Preliminary. r Revise 


1In addition to the countries listed, the People” s Republic of China, Romania, Southern Rhodesia, South- 
West Africa, Sweden and the U.S.S. R. are known to produce mica, but available information is inadequate to 


make reliable estimates of output levels. 
2 Exports, 
° Includes micanite and other built-up. 
1 Includes condenser film, washer, and discs. 
s Includes sheets, strips, and powder. 


MICA 


Crude mica production, based on exports 
plus consumption, increased slightly from 
35,119 tons in 1971 to 37,299 tons in 1972. 
Exports also increased from 26,319 tons 
valued at $21.7 million in 1971 to 27,949 
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tons valued at $25.3 million in 1972. Thir- 
ty-two percent of exports in both 1971 and 
1972 consisted of sheet mica. The remain- 
der consisted of other forms of processed 
and scrap mica. 


TECHNOLOGY 


The work of the Bureau of Mines in the 
area of recovery of mica concentrates by 
flotation from weathered mica pegmatites 
and micaceous schist ores has been re- 
viewed. The acid cationic and alkaline an- 
ionic-cationic method for the recovery of 
coarse and fine mica, respectively, are dis- 
cussed and flowsheets for their use were 
provided. In addition, mining, recovery, 
and grinding of mica were discussed.? 

Batch laboratory scale tests were run on 
several industrial minerals that included 
mica to determine the optimum grinding 
constants, The test used an attrition grind- 
ing process developed previously by the 
Bureau of Mines.3 


A method has been developed to break 
apart natural, synthetic, or mixtures of 
mica by initially heating the material to 
drive off the water of hydration. The 
heated material is then broken apart in 
oriented streams of an inert gas such as 
argon to produce thin, smooth-surfaced 
particles, or flakes with a high specific sur- 
face area and a high ratio of length to 
thickness.4 


2 Browning, James S. Mica Beneficiation. Bu- 
Mines Bull. 662, pud 21 pp. 

3 Stanczyk, Martin H., and I. L. Feld. Ultrafine 
Grinding of Several Industrial p^ dein by the 
107 on os. Grinding Process. BuMines RI 7641, 

4 Ruzikk, J. Ultradisint 
Synthetic Mica. U.S. Pat. 3, 


ation of Natural or 
19,329, Mar. 6, 1973. 
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Molybdenum 


By Andrew Kuklis ! 


World molybdenum output rose 4.4 mil- 
lion pounds in 1972 and was 2% higher 
than in 1971. Molybdenum remained in 
oversupply because of an increase in new 
production capacity that resulted in a sig- 
nificant rise in stocks during 1972. To ar- 
rest the alarming growth of stocks, some 
mines shutdown, and others reduced mo- 
lybdenum production. Yearend world mo- 


lybdenum stocks were estimated to exceed 
the current annual consumption rate. 

Based upon known geological occur- 
rences, production trends of the past dec- 
ade, and current projects under develop- 
ment, the supply of molybdenum was 
expected to be adequate to meet increasing 
demand during the remaining years of the 
20th century. 


Table 1.—Salient molybdenum statistics 


(Thousand pounds contained molybdenum and thousand dollars) 


, 1968 
United States: 
Concentrate 
Production 93,447 
Shipmen ts 93,245 
Value --.--------------- 151,000 
Consumption 75, 647 
Imports for consumption 1 
Stocks, Dec. 81: Mine and plant. 12, 208 
Primary products: 
Production 69,675 
Shipmen ts 63,761 
Consumption. ...............- 49,271 
Stocks, Dec. 31: Producers 18,170 
World: Production......-...----------- 3 144,771 


1969 1970 1971 1972 
99,807 111,352 109,592 112,188 
103,009 110,381 97,882 — 102,197 
173,819 190,077 164,917 170,580 
73,275 76,101 66,399 62,560 
j 2 854 385 
8,398 9,715 29,077 45,243 
68,526 75,383 67,016 64,841 
11,126 76,095 66,654 15,538 
51,622 45,337 40,950 45,558 
17,844 25,904 81,048 28,898 
1159,470 181,429 170,840 175,256 


1 Less than 1 unit. * Free World. 


Legislation and Government Programs.— 
The House Armed Services Committee ap- 
proved a bill to dispose of molybdenum in 
the national stockpile. All the molybdenum 
in the stockpile was declared in excess of 
national emergency requirements because 
an adequate supply was available from 
domestic resources. However, because of 


Table 2.—U.S. Government molybdenum 
stockpile material inventories 
on December 31, 1972 
(Thousand pounds contained molybdenum) 


National 

Type material (strategic) 

stockpile 
Molybdenum, disulfide. ............... 22 , 750 
Molybdenum, ferroo 7,501 
Molybdic oxided 11,050 
// 41,301 


other legislative matters, the House of 
Representatives did not take action on the 
bill. At yearend, molybdenum in the na- 
tional stockpile totaled 46.8 million 
pounds, same as at yearend 1971. Approxi- 
mately 5.5 million pounds of molybdenum 
was classed as sold but unshipped (table 3). 


1 Mining engineer, Division of Ferrous Metals. 


Table 3.—U.S. Government molybdenum 
stockpile material, sold but unshipped 
on December 31, 1972 1 


(Thousand pounds contained molybdenum) 


T me piso 
ype materia 8 ategic 
stockpile 
Molybdenum, disulfide................ 5,467 
Molybdic oxide. ............- . 31 


1 Not included in table 2. 
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Figure 1.—Apparent consumption, production, and supply of molybdenum 
in the United States. 


DOMESTIC PRODUCTION 


Domestic output totaled 112.1 million 
pounds of molybdenum, 2% higher than 
in 1971. Production reached an alltime 
high exceeding by 786,000 pounds the pre- 
vious record year in 1970. Molybdenum re- 
mained in oversupply because of declining 
exports in recent years and lower than an- 
ticipated domestic demand that resulted in 
a rise in stocks. 

Molybdenum production from primary 
sources approximated that produced in 
1971. Three operations mined over 21 mil- 
lion tons of ore containing from 4 to 7 
pounds of molybdenum per ton. As in past 
years, the Climax mine in Colorado of 
American Metal Climax, Inc. (AMAX), 
was the world’s largest producer. 


Increased byproduct molybdenum pro- 
duction capacities at copper porphyry 
plants, especially those completed in 1971, 
resulted in an 8% higher output from 
these sources. Molybdenum production ob- 
tained from byproduct sources rose to 37% 
from the 35% reported in 1971, continuing 
the upward trend of past years. The sig- 
nificance of this trend is apparent when 
related to past molybdenum production 
data. For example, in 1967, molybdenum 
output from these sources accounted for 
only 26% of domestic production; hence, 
in 5 years the percent of molybdenum pro- 
duction from byproduct sources rose over 
42%. 

Byproduct molybdenum from copper por- 


MOLYBDENUM 


phyry ores was produced at 14 plants, 
one less than in 1971. The Esperanza facil- 
ity of Duval Corp. was closed during the 
year. Seven plants reported increased out- 
put, and seven had lower production. Mo- 
lybdenum recovery at uranium and tung- 
sten operations increased by 6% and 2% 
respectively, compared with 1971. The by- 
product plants reportedly processed over 70 
million tons of ore containing from 0.3 to 
1.2 pounds of molybdenum per ton. 

Yearend molybdenum stocks at mines in- 
creased 5.3 million pounds at byproduct 
operations ‘but decreased about 600,000 
pounds at primary operations. 

According to 1972 data, Pennzoil Co., par- 
ent company of Duval Corp. and Duval 
Sierrita Corp. was the leading domestic 
producer of byproduct molybdenum. Ken- 
necott Copper Corp., with four operations, 
remained in second place. Other large pro- 
ducers of byproduct molybdenum were, in 
order of output, Magma Copper Co., The 
Anaconda Company, and American Smelt- 
ing and Refining Co. (Asarco), 

Pima Mining Co. completed expansion 
of mine and concentrator capacity near 
Tucson, Ariz. The capacity of the facility 
was increased from 40,000 tons to 54,000 
tons per day. Ore reserves at yearend 1972 
were reported at 240 million tons having 
an average grade of 0.5% copper and suf- 
ficient molybdenum to justify recovery. 


Cities Service Co. was developing a low- 
grade copper-molybdenum deposit at a cost 
of about $100 million near Pinto Valley, 8 
miles west of Miami, Ariz. Capacity of the 
open pit mining facility reportedly will ex- 
ceed 40,000 tons of ore per day. Approxi- 
mately 62,500 tons of copper and an undis- 
closed amount of molybdenum will be 
recovered from the ore. Mine and milling 
operations were expected to commence in 
mid-1974 and reach designed capacity in 
early 1975. Work projects underway during 
1972 were construction of a mill and pre- 
production stripping. 

Molybdenum Corp. of America (Moly- 
corp) increased molybdenum recovery at 
its Questa operation over 9% compared 
with that of 1971. Increased output was 
due to higher molybdenum content of ore 
milled. Pit stripping operations were con- 
ducted in accordance with a restrictive 
mining plan adopted in mid-1971 to lower 
development costs. It was reported that 
uninterrupted mining operations after 1976 
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would necessitate an increase in pit devel- 
opment expenditures during 1974. Further- 
more, an increase in such expenditures for 
continued development of the mine would 
be justified only if the present weak price 
trend of molybdenum was reversed. 

AMAX was developing an open pit mine 
on its Climax molybdenum deposit to sup- 
plement current underground production 
at the Climax mine in Lake County, Colo. 
The $40 million investment will increase 
ore output to 60,000 tons per day, of 
which 43,000 tons would be from under- 
ground operations, and the remainder 
from the open pit. Approximately 185 mil- 
lion tons of low-grade ore (0.28% molyb- 
denite) were added to reserves at the Cli- 
max deposit, ore which could not be 
economically mined by underground meth- 
ods. Total ore reserves reportedly were es- 
timated at 500 million tons having an av- 
erage grade of 0.35% molybdenite. About 
260 million tons of waste material will be 
removed to develop the open pit mine. 
The combined open pit and underground 
operation will increase the flexibility of 
the Climax mine in meeting fluctuations 
in molybdenum demand. AMAX opera- 
tions were described.2 

Mine development continued at AMAX's 
Henderson molybdenum mine near Em- 
pire, Colo. The No. 2 shaft, a 28-foot-di- 
ameter unit, was bottomed out at 3,100 
feet on June 14 by Harrison Western 
Corp., an international mine development 
contractor. A main ore haulage level was 
constructed at the 7500 elevation level 
where ore will be loaded into railroad cars 
for transportation through the tunnel to 
the mill Good progress was reportedly 
made in driving a 9.3-mile ore haulage 
tunnel. At yearend, construction was con- 
ducted from two directions, from the un- 
derground mine and from the surface on 
the western slope. The $250 million mine 
and mill facility ultimately will produce 50 
million pounds of molybdenum annually. 

Commercial-ore-grade material was en- 
countered by underground tunneling and 
drilling at the Thompson Creek molybde- 
num deposit in central Idaho by Cyprus 
Mines Corp. The company reported that 
the deposit contains about 100 million tons 
of ore assaying 0.148% molybdenite, Addi- 
tional feasibility studies were underway re- 


2 Engineering and Mining Journal. AMAX in 


Perspective. V. 173, No. 9, September 1972, pp. 
93-103. 
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garding the economics and time frame for 
developing the property. 

Phelps Dodge Corp. negotiated a joint 
exploration agreement with Catla Mine 
Inc. on a copper-molybdenum mineraliza- 
tion in northern Elko County, Ariz. Catla 
Mine Inc. owns 471 mineral claims in the 
area and conducted considerable explora- 
tory drilling in past years. An estimated 8 
million tons of ore averaging 2.3% copper 
equivalent was reportedly drilled out on 
the leases. 


Table 4.—Production, shipments, 
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At yearend, the copper-molybdenum 
mine and mill of Duval Sierrita Corp., 
Tucson, Ariz., reached designed capacity. 
The mill reportedly processed an average 
of 84,000 tons of ore daily during Novem- 
ber and December. It was expected that 
the production potential of the facility 
would be reached during 1973. The $165 
million mining, milling, and roasting com- 
plex commenced operations at midyear 
1970. 


and stocks of molybdenum products 


in the United States 
(Thousand pounds contained molybdenum) 


1971 1972 1971 1972 1971 1972 

Molybdic oxide 1 Metal powder Ammonium molybdate 
Received from other producers EE 93,823 1,591 12 21 11 651 
Gross production during year 74,048 95,734 2,619 4,109 2,961 4,589 
Used to make other products listed here. 24,124 41,800 201 472 1,261 8,484 
Net production 49,918 41,934 2,418 8,637 1,700 1,055 
Shipments..........................- 48,883 55,720 2,481 8,578 1,498 2,788 
Producer stocks, Dec. 31.............. 24,279 23, 701 491 580 760 560 

Sodium molybdate Other ? Total 

Received from other Miei — 43 200 2,426 885 6,315 8,848 
Gross production during year.......... 879 1,116 14,301 14,255 94,803 119,758 
Used to make other DTO ucts s listed here.. 14 5 2,187 ,151 27,781 54,912 
Net production 865 1,111 12,115 11,104 67,016 64,841 
Ship ments 896 1.149 13,896 12.359 66,654 75,588 
Producer stocks, Dec. 81___.. 148 292 875 „765 31,048 28,898 


1 Includes molybdic oxide, briquets, molybdic acid, 
* Includes ferromolybdenum, calcium molybdate, 


and molybdenum trioxide 
phosphomolybdic acid, mnolybdenum disulfide, pellets, 


molybdenum pentachloride, and molybdenum hexacarbonyl. 


Table 5.—Consumption of molybdenum materials by end use in 1972 


(Thousand pounds contained molybdenum) 


End use 


Steel: 
Carboni als ß us s AU ILE 
Stainless and heat resisting 
Full alloy 
High trength low-alloy 


e em pn —A2— e er e — e e e gr 4D aD e °... em e "D up ep o ep rm em e e 


Superalloys 
Alloys (excludes steels and superalloys): 
Welding and alloy hard-facing rods and 
at ET EE 
Other alloysš 
Mill products made from metal powder 
Chemical and ceramic uses: 


— ep m ap mm e dp — o e em op 4 gn em em 4» "e e em e em om ͥ nnm 2 anan a 


PF EEN 


es e — ep ep e om on e 2 es e ep e e em e o 


Ferro- Ammo- Other 
Molybdie  molyb- nium and molyb- Total 

oxides denum?! sodium denum 

molybdate materials ? 

1,024 201 zE 11 1,286 
4,111 1,688 ba 63 5,862 
15,284 1,529 Be 107 16,920 
2,466 481 n» 954 
907 89 M 2a 996 
2,097 974 EN 81 8,102 
794 2,764 t 180 8,678 
770 828 im 1,283 2,876 
ok 817 SÉ 18 835 
70 486 ies 169 725 
n" ES ES 2,467 2,467 
657 E 439 22 1,118 
1,442 a w e? , 442 
412 z 22 786 1,220 
189 125 425 888 1,127 
80,163 8,977 886 5,532 45,558 
2,194 1,586 116 1,000 4,896 


W Withheld to avoid disclosing individual company confidential data, included in Miscellaneous and un- 


fied. 
1 Includes calcium molybdate. 


* Includes purified molybdenum disulfide, molybdenite concentrate added directly to steel, molybdenum 
metal powder, molybdenum metal pellets, and other molybdenum materials. 


s Includes magnetic and nonferrous alloys. 
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CONSUMPTION AND USES 


Domestic consumption of molybdenum 
in concentrate declined nearly 6% com- 
pared with 1971 figures. Most of the con- 
centrate, except that consumed in produc- 
ing purified molybdenum disulfide, was 
converted to molybdic oxide for use as 
such or to produce other molybdenum 
products. Output of purified molybdenum 
disulfide for lubricants increased signifi- 
cantly compared with that of 1971. 


Domestic end use consumption of molyb- 
denum material rose 4.6 million pounds in 
1972 and was about 11% higher than in 
1971 (table 5). The increase was the first 
in 2 years, but remained about 12% below 
the record year of 1969. Higher consump- 
tion was due to increased production of 
alloy steel. Over 84% of molybdenum 
products were consumed by the iron and 
steel industry, the remainder for metal 
powder and in chemical uses. Steel manu- 
facturers take advantage of unique proper- 
ties such as hardenability, corrosion resist- 
ance, strengthening, and toughness that 
molybdenum conveys to various types of 
steel. In the metal powder and chemical 
markets, molybdenum products were con- 
sumed to produce specialty metal products, 
catalysts, and pigments. Molybdenum con- 
sumed in its various end uses was in the 
form of molybdic oxide (66%), ferromo- 
lybdenum (20%), ammonium and sodium 
molybdate (2%), and other materials 
(12%). 

Development of new markets to increase 
consumption of molybdenum products was 


intensified, especially in alloy steel and for 
chemical applications. 

The new high-strength steel containing 
molybdenum-columbium introduced in 
1971 for manufacture of gas transmission 
pipe continued to gain acceptance in 1972. 
Two Canadian pipeline companies utilized 
approximately 200 miles of this line pipe 
for transporting natural gas to consumers 
and field tests for similar applications were 
being conducted in other countries. 

A new 18% chromium, 2% molybdenum 
stainless steel was produced commercially 
by steel companies in the United States 
and abroad for use in hot water heaters, 
heat exchangers, and other applications 
where heat and corrosion problems exist. 
The molybdenum-type stainless steel has 
superior properties to nickel-type material 
for some applications, and in addition, it 
is lower in raw material costs. 

A special grease-grade molydisulfide prod- 
uct was marketed in 1972. The product 
was reportedly easier to use than the pres- 
ent grade and permits grease manufactur- 
ers to reduce compounding costs. 

A major paint and pigment company 
adopted a new “White Moly” product in 
manufacturing pigments. The material was 
developed by AMAX for nontoxic corro- 
sion-inhibitive coating systems and de- 
signed for solvent-based paints in a wide 
range of colors. In addition to being non- 
toxic, White Moly was cost competitive 
with existing toxic materials on an equal 
cost basis. 


STOCKS 


The industrial molybdenum inventory, 
reported to the Bureau of Mines, was 79.0 
million pounds, comprised of 45.2 million 
pounds at mines and plants, 28.9 million 
pounds at producer plants, and 4.9 million 


pounds at consumer plants. Molybdenum 
in stock at mines and plants rose nearly 
56%, those at consumer plants rose over 
22%, but those at producer plants declined 
7% compared with 1971 figures. 


PRICES 


Published prices for high-quality molyb- 
denum concentrate and primary products 
were unchanged from yearend 1971. How- 
ever, because of an oversupply condition, 
some discounting 'was prevalent during 
1972, particularly in the byproduct mar- 


kets. A leading producer of byproduct mo- 
lybdenum announced price reductions 
twice during the year on two grades of 
molybdic oxide. Byproduct concentrate 
sales were reportedly made at $1.45 to 
$1.60 per pound, and some Chilean mate- 


798 


rial was sold at $1.40 per pound. Ferromo- 
lybdenum reportedly was discounted about 
7 cents below the published price. 

For the short range, future prices may 
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not increase with inflation. On the other 
hand, reasonably stable prices are expected 
to favor increased consumption in in- 
dustrial plants and equipment. 


FOREIGN TRADE 


U.S. exports of molybdenum in ore and 
concentrate, including roasted concentrate, 
declined for the fourth consecutive year 
(table 7). The Netherlands again was the 
principal recipient, receiving 42% of the 
total. Most of the material entering the 
Netherlands was reshipped to other Euro- 
pean countries. 

Despite a decline in exports, the United 
States continued to be a major supplier of 
molybdenum for the world. Foreign mar- 
kets received 39% of the nation’s output 
compared with 42% and 50% in 1971 and 
1970, respectively. The U.S. share of the 
foreign market was expected to decline 


Table 6.—Molybdenum reported by pro- 
ducers as shipments for export from the 
United States 


(Thousand pounds contained molybdenum) 


Product 1971 1972 
Molybdenite concentrate 31,518 84,390 
Molybdic oxide 12,292 14,577 
All other primary products... 1,718 1,541 


further because of the competition from 
excess production capacity in Canada and 
Chile. 

Ferromolybdenum valued at $1.2 million 
was exported to 15 countries; Sweden and 
West Germany received 41% of total ship- 
ments. Exports declined for the second 
consecutive year. 

Other molybdenum materials exported 
included metal, alloys in crude form, 
scrap, wire, powder, and semi-fabricated 
forms. Total value of this material was re- 
ported in excess of $2.9 million, or 4% 
over that exported in 1971. Although the 
nation is self-sufficient in molybdenum ma- 
terials, some concentrate, molybdenum 
products, and chemicals enter the United 
States from numerous countries throughout 
the free world. High tariff rates preclude 
the importation of such material in large 
quantities. Import duties negotiated under 
the 1967 “Kennedy Round” of Tariff Ne- 
gotiations effective January 1, 1973, are 
shown in table 9. 

According to the U.S. Department of 


Table 7.—U.S. exports of molybdenum ore and concentrate (including 
roasted concentrate), by country 
(Thousand pounds contamed molybdenum and thousand dollars) 


Destination 


Belgium-Luxembourg. .......................-...- 
Brazil ss e Dius usun s EE 


Philippines 
b Africa, Republic of 


1971 1972 

Quantity Value Quantity Value 
5 23 32 8 16 
. 252 412 117 196 
. 160 300 889 688 
3 1,986 8,478 8,708 5,990 
5 147 268 369 612 
3 1,353 2,872 886 714 
ere m 180 234 
Bites Sars S 855 1,821 1,123 1,595 
8 105 191 p yw 
„ 4,521 6,832 5,212 7,172 
EH 461 765 85 53 
EE 504 889 598 1,020 
e 11,032 17,959 9,118 14,302 
We rate 531 596 405 569 
du a 20,777 87,750 19 ,207 82,743 
3 3 28 41 
1 63 122 3 7 
. 31 51 114 178 
N 14 25 18 29 
OH Me 1,649 2,515 2,018 3,245 
e 1,856 8,216 2,199 8,872 
EE i = 185 292 
55 11 21 12 21 
. 46,284 79,111 45,362 73,039 


See footnotes at end of table. 
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Table 8.—U.S. exports of molybdenum products 
(Thousand pounds, gross weight, and thousand dollars) 
1971 1972 
Product and country ———— 
Quantity Value Quantity Value 
Ferromolybdenum:! 

e ß 51 69 62 88 
Australia- , EE 807 418 130 175 
121.2 PARRA CC 8 16 24 40 58 
//COé AA A ͤ ĩᷣ A E 188 253 74 149 
Germany, Wes EM 186 188 
Il ⁵ y / 201 870 11 16 
! ͤ w ²¹ . ᷣͤ y u ee ͤ wass 452 651 81 64 
Netherlands J DE REQUE EE 18 23 7 9 
, . . 14 19 7 10 
South Africa, Republic off k 58 72 15 102 
EE 44 61 220 290 
z d S Z 6 8 ee ER 
hee ere ⅛ K w 8 10 15 16 24 

PJ ³˙· Ü1ͥ·Ü.]]i 2 x Susa 1,355 1,978 909 1,168 

Metal and alloys in crude form and scrap: 
Belgium- Luxembourg 2 13 3 9 
777/ö;—õAAA EE 1 7 4 17 
Germany, Wes 15 36 3 16 
II. y y 22 Le e sua aZ a (2) 1 SE E 
Italy. E (2) 2 Se Si 
NEE 28 87 23 89 
Netherlands 2j) im C 81 27 on e 
ou AMIA, Republic of E. 10 51 
United Kingdom T TO L ee oe ais weet 98 93 45 58 
Ra EE te erate, (2) 1 8 9 
Ve EE 222 227 89 199 
Wire: 
E CT EE 1 20 4 29 
All!. 11 88 13 79 
11 oe · ͥ⁰ wm; m u (Za sue Sa SS 2 19 
III! m 222-2206. :c2 EE 11 119 18 198 
Canada uo coluere mr &B⁰ a ee wee 21 205 80 822 
ITT WEG wie SS 1 11 
EE 20 127 82 214 
Germany, West <<<. Rae S eee e 21 148 14 108 
11! Pro coeli SE 54 1 5 
J777/õöÜeẽꝶr ⁰ ⁊ 8 1 8 5 32 
7 h- ce cee tee tee ae due DU M C sss 22 124 82 195 
JJC ce See ⁰—u. kx cee tons 4 77 8 183 
Netherland gad 1 16 z Si 
Philippines... EE 1 18 1 26 
e ß . 8 70 1 6 
United Kingdom. _....... . „„ 4 132 11 150 
PP; EECH 2 26 (2) 24 
OCG) EE eer 140 1,212 178 1,551 
Powder: 
Canada...  . d . E ee lOS 2 8 8 12 
Fl...... 8 3 18 2 16 
Germany, West ee be e Ge EES le HORS 1 6 5 16 
Eelere Ee (2) 1 1 4 
SE EE A 23 (2) 1 
ůù ³˙Ü.AA d EE 1 4 E Sa 
South "Africa, Republic ll 6 8 GE De 
SS ³o A AAͥã ⁰⁰⁰⁰⁰ ² . pM Eadcm a dee a 19 74 80 114 
Switzerland 3 10 9 21 
United Kingdom. „„ 3„ĩ 2 10 (?) 2 
Other m ee ³· AAA t oe tine ee ein (2) 18 (2) 6 
Total es ̃ ũ ũ ] ę ß eee es E 41 170 50 192 
Semifabricated forms, n. e. c. 

JJ / ³¹ſ⁶ſ⅛ ͤ . d uum ae mn (2) 4 2 17 
Belgium- Luxembourg 303 242 (2) 2 
Canada... cu sc ð ͤ ð r ⁊ y EE 8 47 12 106 
France- EE 4 98 9 109 
Germany, Week «k 3 58 4 41 
11111 ¹˙“ r ae SS ee (3) 1 18 13 
Ireland... ³·¹¹¹àA Oe b ͤ . 1 5 8 EX 
Italy; su zs; s Soc 0h. xm e LC SET 1 20 6 80 
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Table 8.—U.S. exports of molybdenum products—Continued 
(Thousand pounds, gross weight, and thousand dollars) 


Product and country 


Semifabricated forms, n.e.c.—Continued 


lipp DINGS occ et ce eee EON 
South Africa, Republic of 


Switzerland 


Venezuela 


1971 1972 

Quantity Value Quantity Value 
ENERO 1 17 4 51 
5 2 11 10 18 
EE 89 206 64 281 
9 2 4 = a 
5 V a Ga? 
See 1 14 13 
mer 85 76 18 152 
EEN 223 880 (2) 2 
5 (2) 7 8 18 
s z ss 623 1,195 181 987 


1 3 contains about 60% to 65% molybdenum. 


2 Less than Le 


Table 9.—U.S. import duties 


Item Article 

601.88 Molybdenum ore 

608.40 Material in chief value molybdenum........ 

607.40 Ferromolybdenum.......................- 
Molybdenum: 

628.70 Waste and scrap. .....................- 

628.72 Unerought 

628.74 Wrought. - 265222 t Ueto ........-- 
Molybdenum chemicals: 

417.28 Ammonium molybdate.................- 

418.26 Calcium molybd ate 

419. 60 Molybdenum compounds 

420.22 Potassium mol poate u CEPR CENA 

421.10 Sodium molybd ate 

423. 88 Mixtures of . compounds, chief 

f value molybdenum. 

473.18 Molybdenum orange 


1 Not applicable to Communist countries. 
2 Duty on waste and scrap temporarily suspended. 


Commerce, imports for consumption of 
molybdenum materials included concen- 
trate, waste and scrap, wrought metal, and 
chemical compounds. Total value of these 
products was reported at $1.6 million, or 
` about 34% less than 1971 imports. 
Molybdenum concentrate containing 
384,811 pounds of molybdenum and valued 
at $543,564 was received from four coun- 
tries, namely, Peru, Canada, Chile, and 
Mexico. Peru supplied nearly one-half of 
the imports. The molybdenum content of 
waste and scrap imported from five coun- 
tries totaled 116,273 pounds valued at 
$223,518. West Germany, the Netherlands, 
and United Kingdom supplied 97% of the 
shipments. Imports of 23,447 pounds of 
molybdenum contained in wrought metal 
products were received from seven coun- 


Rate of duty, Jan. 1, 1978 ! 


12 cents per pound on molybdenum content. 
10 cents per pound on molybdenum content plus 3% 
ad 9 
o. 


10.5% ad valorem. 3 

10 cents per pound on molybdenum content plus 3% 
ad valorem. 

12.5% ad valorem. 


10 cents per pound on molybdenum content plus 8% 
ad valorem. 


tries. Austria and the United Kingdom 
were the principal suppliers. 

Molybdenum chemicals and related ma- 
terials entering the United States included 
molybdenum compounds, inorganic com- 
pounds, molybdenum orange, and ammon- 
ium molybdate. Imports of molybdenum 
compounds totaling 1,758 pounds con- 
tained weight and valued at $11,109 were 
received from two countries. West Ger- 
many supplied most of the material. Four 
countries exported molybdenum orange to 
the United States. The gross weight of the 
material totaled over 1.3 million pounds 
valued at $484,173. Canada and Japan sup- 
plied about 65% of the total value. Inor- 
ganic compounds and ammonium molyb- 
date were imported to the United States 
from two countries and totaled 24,130 
pounds contained weight valued at $120,715. 
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Table 10.—Molybdenum: World mine production by country 
(Thousand pounds contained molybdenum) 

Country 1970 1971 1972 p 
A TEE 130 e° 130 ° 180 
Canada (shipment ))) 33,772 22, 663 24, 844 
!!!.. ⁰⁰ . yy r 12, 569 13, 985 18,045 
China, Peoples Republic of e___ 3333 8,300 ,900 8,300 

Ree EE A EM r 582 613 82 
Korea, Republic of (South) -_... LLL LL LLL Lll c2 l22s 254 231 110 
exico.........- Ee 911 174 172 
Norway: ĩ˙]˙uwa:öinddndn EE see r 750 811 e 880 
Lo. PENE oe ee eee eae EE 1,838 1,782 1,712 
EOD 33222 8 9 fe 
SE 17,000 17,600 18,100 
United EE 111,852 109 ,592 112,138 
Total NM z 181,429 170,840 175,256 

e Estimate. P Preliminary. r Revised 


1 In addition to the countries listed, Argentina, North Korea, Nigeria, Romania, South-West Africa, and 
Spain also may produce molybdenum, but information is inadequate to make reliable estimates of output 


levels. 


WORLD REVIEW 


Australia.—Minefield Exploration Ltd. 
continued geological investigation of its 
Mt. Mulgine molybdenum prospect in 
Western Australia. The company was 
spending $300,000 for exploration purposes 
and reportedly was no longer seeking a 
partnership arrangement in developing the 
property. In 1971, the company discovered 
a complex mineral deposit estimated at 
118 million tons of ore containing molyb- 
denum, copper, gold, silver, and bismuth. 

Canada.—Molybdenum production  in- 
creased about 2.2 million pounds in 1972 
and was nearly 1095 over that of 1971. 
About one-half of Canadian output came 
from byproduct plants. Canada consumes 
about 6% of its production; hence, as in 
the United States, Canada depends on ex- 
port markets to maintain a viable molyb- 
denum mining industry. Because of a con- 
tinued worldwide oversupply of the 
material, some mines were closed, some 
curtailed production, and some byproduct 
plants did not recover molybdenum during 
the year. Molybdenum in stock at various 
plant sites was estimated in excess of 20 
million pounds at yearend. Despite an ov- 
ersupply situation and mounting invento- 
ries, new byproduct mining facilities came 
onstream and an active exploration pro- 
gram discovered new molybdenum pros- 
pects during the year. 

A number of geological reports describ- 
ing molybdenum deposits in Canada and 
the western Cordillera of North America 
were published. 


Endako Mines Ltd., owned by Placer De- 
velopment Ltd., reduced molybdenum out- 
put from 14.4 million to about 9 million 
pounds annually during the first quarter 
1972. It was the second cutback in produc- 
tion in less than a year; the firm dropped 
molybdenum output 25% in August 1971. 
The additional reduction was necessary be- 
cause of mounting inventories due to de- 
pressed markets in Japan and Europe. The 
company's accumulation of unsold molyb- 
denum in concentrate reportedly was 
nearly 8 million pounds at yearend. Ap- 
proximately 75 employees of the total 
work force of 420 were terminated because 
of the production curtailment. During 
1972, the mill treated nearly 6.4 million 
tons of ore at an average grade of 0.149% 
molybdenum disulfide. On the basis of op- 
erating days, the concentrator processed 
24,150 tons per day. The metallurgical re- 
covery was 81.2%. The roaster operated at 
maximum capacity throughout the year. 
Enlargement of the roasting capacity was 
contemplated in order to meet an increas- 
ing demand for molybdic oxide. 


s Dagger, G. W. Genesis of the Mount Pleasant 


Tungsten-Molybdenum-Bismuth Deposit, New 
Brunswick, Canada. Inst. Min. Met., v. 81, No. 
786, May 1972, pp. 73-102. 

Clark, K. F. Stockwork Molybdenum Deposits 
in the Western Cordillera of North America. 
Econ. Geol, v. 67, No. 6, September-October 
1972, pp. 731-758. 

Ney, C. S., J. M. Anderson, and A. Panteleyev. 
Discovery, Geologic Setting and Style of Minerali- 
zation, Sam Google Deposit, British Columbia. 
Can. Min. and Met. Bull., v. 65, No. 723, July 
1972, pp. 53-64. 
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British Columbia Molybdenum Ltd., 
subsidiary of Kennecott Copper Corp., 
ceased operations at its molybdenum mine 
and mill facility near Alice Arm, British 
Columbia. Company officials stated that 
high production costs and a weak molyb- 
denum market was the cause for the shut- 
down. The mine commenced production at 
yearend 1967, but operations were plagued 
with mining problems and high costs. For 
the past 4 years of operations 1968-1971, 
the mine produced nearly 22 million 
pounds of molybdenum. 

Molybdenite Corp. of Canada Ltd. fin- 
ally closed the Lacorne mine and mill in 
September. The operation located in 
northwestern Quebec was financially as- 
sisted for the past year by the provincial 
government to arrest the economic impact 
in the area due to its closing. In early 
1971, the mine was temporarily closed be- 
cause of marketing problems for molybden- 
ite concentrate. 

Red Mountain Mines Ltd., near Ross- 
land in south-central British Columbia, 
suspended operations early in the year. 

Utah International Inc. reached full pro- 
duction capability early in the first quarter 
at its Island Copper mine near Port Hardy 
on Vancouver Island, British Columbia. 
The deposit contains reserves estimated at 
280 million tons of copper-molybdenum 
ore averaging 0.52% copper, 0.014% mo- 
lybdenite, and significant rhenium values. 
The concentrator was designed to process 
about 12 million tons of ore annually, 
yielding 230,000 tons of copper concentrate 
and 1,500 tons of molybdenite concentrate. 
The grinding circuit, consisting of six large 
autogenous mills, each 32 feet in diameter 
and 14 feet long, is the largest in the 
world. Each mill uses 7,000 connected horse- 
power and has a grinding capacity of 240 
tons of ore per hour. 

Gibraltar Mines Ltd., owned principally 
by Placer Development Ltd. commenced 
concentrator operation in March on ore 
stockpiled from the recently developed 
open pit copper-molybdenum mine. The 
facility, located near McLeese Lake in the 
Cariboo district of British Columbia, was 
designed to process about 11 million tons 
of ore annually from which 100 million 
pounds of copper and about 2.5 million 
pounds of molybdenum will be recovered. 
Total reserves contained at four open pit 
operations were reported at 358 million 
tons, having an average grade of 0.373% 
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copper and 0.016% molybdenite. Capital 
expenditures for development of the min- 
eral deposit was reported at $68 million, 
or about 10% below estimated costs. The 
operational staff at the mine and mill fa- 
cility totaled 350 persons. At yearend, the 
company authorized expenditures of $4.8 
million for purchasing additional ore pro- 
duction, haulage, and related equipment. 
Deliveries of the equipment will be made 
over a 3-year period to coincide with new 
pit development. The mining rate was re- 
vised to provide greater flexibility and 
efficiency in meeting the concentrator re- 
quirements. A report describing the unique 
operation was published.“ 

Lornex Mining Corp. Ltd., managed by 
Rio Algom Mines Ltd., commenced pro- 
duction at an open pit copper-molybde- 
num mining facility near Logan Lake, 
British Columbia. The concentrator was 
designed to process about 14 million tons 
of ore annually from which 110 million 
pounds of copper and about 2.5 million 
pounds of molybdenum will be recovered. 
First shipments of copper concentrate were 
made during the second quarter 1972 by 
way of truck to Ashcroft, thence, by rail- 
road to Vancouver for transshipment to 
foreign markets. The company negotiated 
a 12-year sales contract consigning the cop- 
per concentrate output to Japanese smelt- 
ers, and molybdenum production for 5 
years was sold to Philipp Brothers Co., a 
metal dealer in New York. Capital expend- 
itures for development of the copper-mo- 
lybdenum deposit was reported at $138 
million. Construction of the facility, largest 
open pit base metal mine in Canada, was 
completed in less than 2 years. A work 
force totaling 550 persons was employed at 
yearend. Operations of the Lornex Mining 
Corp. Ltd. were described.5 

Gaspé Copper Mines Ltd., owned by 
Noranda Mines Ltd., was spending $108 
million for expansion of mine, mill, and 
smelter capacity and construction of new 
sulfuric acid and leaching plants. Mine 
production of copper-molybdenum ore was 
expected to increase to nearly 34,000 tons 
per day; 30,000 tons will be supplied from 
the Copper Mountain open pit mine, and 
the remainder from Neddle Mountain un- 


4 Canadian Mining Journal. Cariboo’s Gibraltar 
Akva, Production. V. 93, No. 6, June 1972, 
Pi Western Miner. Lornex Mining Corp. Ltd. V. 
45, No. 8, August 1972, pp. 35-53. 
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derground operation. The facility, located 
near Murdockville, Quebec, will have a 
production potential of about 2 million 
pounds of molybdenum annually. Ore re- 
serves were reported totaling 25.3 million 
tons averaging 1.17% copper at the Neddle 
Mountain mine and 260 million tons aver- 
aging 0.42% combined sulfide and oxide at 
the Copper Mountain mine. The ores con- 
tain significant amounts of molybdenum. 

A preliminary feasibility study of Bethle- 
hem Copper Corp. Ltd. (Canada) for its 
J-A copper-molybdenum deposit was re- 
ported to favor an economically viable 
mining operation at a rate of 25,000 tons 
of ore per day. The mineral deposit, con- 
taining about 300 million tons of proven 
ore grading 0.4595 copper with significant 
amounts of molybdenum, was situated in 
close proximity to the company's Huestis 
open pit mine in the Highland Valley Dis- 
trict, British Columbia. The J—A minerali- 
zation was classified as a porphyry type 
copper deposit, similar to other British Co- 
lumbia mineral deposits. Initial develop- 
ment projects costing $2.5 million were au- 
thorized for relocation of roads, power 
lines, and a natural gas line. The company 
was conducting detailed engineering stud- 
ies in conjunction with various consultants. 
Some of these investigations include mine 
design, plant layout, tailings disposal, re- 
clamation programs, waste disposal, and 
water supply. 


Highmont Mining Corp. Ltd. continued 
with development of a copper-molybdenum 
deposit in the Highland Valley district of 
British Columbia. At yearend, the com- 
pany was negotiating sales contracts for 
future production. A feasibility study idi- 
cated a favorable economic operation at a 
rate of 25,000 tons of ore per day over a 
20-year period. Ore reserves were estimated 
at 145 million tons having an average 
grade of 0.27% copper and 0.045% molyb- 
denite. 

United Asbestos Corporation was con- 
ducting exploratory drilling on molyb- 
denite mineralization in the Gabarous Bay 
area of Nova Scotia. Company officials 
stated that several drill holes have encoun- 
tered significant molybdenum values to a 
depth of 80 feet. Exploratory drilling and 
an economic evaluation of the deposit was 
intensified at midyear. The mineral inves- 
tigation was conducted under an option 
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agreement with Louisbourg Mines Ltd., 
owner of the property. 

Chemalloy Minerals Ltd. acquired a 
major interest in a promising molybdenite 
deposit near Jellcoe, northeastern Ontario. 
Assays of some drill samples were reported 
to range in grade from 0.07% to 1.12% 
molybdenite. | 

Chile.—Corporación del Cobre (COD- 
ELCO), the Chilean State Copper Corp., 
was constructing a plant to recover molyb- 
denum, rhenium, and other precious metal 
from copper ores produced at the Rio 
Blanco mine. The facility was expected to 
cost about $2.6 million. Rio Blanco was 
developed by the Cerro Corp. and was na- 
tionalized in 1971 by the Chilean Govern- 
ment. 

Empresa Nacional de Minera (ENAMI), 
a Chilean Government agency for mineral 
development, reported that exploration ac- 
tivity continued at the Los Pelambres min- 
eral deposit near Coquimbo, Chile. To 
date, drilling has resulted in outlining ore 
reserves totaling 400 million tons contain- 
ing 0.8% copper with significant amounts 
of gold, silver, and molybdenum. An access 
road was being built in preparation for 
developing the huge deposit. 

Egypt, Arab Republic of.—4A significant 
molybdenum prospect was discovered in 
southeastern Egypt, about 60 miles east of 
Aswan. Two exploration holes were drilled 
to a depth of about 250 feet, and assays 
for a 125-foot section reportedly averaged 
0.5% to 0.6% molybdenite. The explora- 
tion project was sponsored by a United 
Nation Development Program (UNDP). 
Additional funds totaling $2.3 million were 
authorized to evaluate the deposit; UNDP 
provided $1.1 million, and Egypt, the re- 
mainder. 

Greenland.—Greenland Exploration Man- 
agement Inc. acquired a 3-year explo- 
ration concession covering 12,850 acres near 
Godthab, from the Government of Den- 
mark. The company geologists were re- 
ported investigating an outcrop of skarn 
(metamorphic rock) containing molybde- 
num and other metallic minerals. 

Iran.—A 5400 million contract was 
awarded to Parsons-Jurden Corp., U.S.A. 
for development and / or construction of a 
mine, concentrator, and smelter complex 
near Kerman. The project is based on the 
Sar-Cheshmeh mineral deposit reportedly 
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containing 393 million tons of ore averag- 
ing 12% copper with significant molybde- 
num values to justify its recovery. The 
mine was expected to produce at a rate of 
42,000 tons of ore per day. Completion of 
the project was scheduled for 1977. 


Japan.—The construction of a molybde- 
num roasting plant by Japan Molybdenum 
Co. was delayed because of foreign ex- 
change conditions and a continued decline 
in molybdenum requirements that have 
adversely affected the supply of investment 
capital. Planned capacity of the plant was 
55,000 pounds of technical-grade oxide 
daily. AMAX was expected to contribute 
one-third of the plant’s cost of construc- 
tion. 

Taiyo Mining & Industrial Co., a pro- 
ducer of molybdenum products and fer- 
roalloys, obtained an exclusive license to a 
hydrometallurgical process from Molycorp 
for production of molybdenum and rhen- 
ium compounds. The process is unique in 
that high-purity compounds are produced 
from low-grade molybdenum disulfide con- 
centrate. 

Mexico.—Asarco and Cia. Mexicana de 
Cobre S.A. were investigating a copper- 
molybdenum deposit near La Caridad con- 
taining reserves estimated at 600 million 
tons averaging 0.8% copper and 0.016% 
molybdenite. A mine processing 28 million 
tons of ore annually was contemplated. 

Netherlands.—At yearend, AMAX com- 
menced operation of an ammonium molyb- 
date and purified molybdic oxide conver- 
sion plant at Rozenburg near Rotterdam. 
The facility employs a new AMAX process 
to produce a complete range of high-purity 
molybdenum and derivative products for 
use in petrochemical and metallurgical in- 
dustries. The highly automated plant was 
designed and constructed by Tebodin, NV, 
a Dutch firm. 

Panama.—Canadian Javelin Ltd. contin- 
ued drilling on a vast copper-molybdenum 
mineralized deposit in the Cerro Colorado 
concession near Boquete. More than 90 
drill holes totaling over 45,000 linear feet 
were completed, but the extent of the ore 
body was undetermined at yearend. Several 
drill holes bottomed out in copper-molyb- 
denum mineralization at depths to about 
Lë mile. Data on ore reserves were incom- 
plete, but the ore body was reportedly esti- 
mated to contain 2.2 billion tons at a 
grade of 08% copper with significant 
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amounts of molybdenite. Current explora- 
tion drilling was concentrated on an en- 
riched zone containing an estimated 65 
million tons of ore with an average grade 
of ore of over 1% copper. 


The Cerro Colorado deposit is situated 
32 miles from the Pacific Ocean. The com- 
pany started construction of a 24—mile road 
from the Inter-American Highway System 
that parallels the Pacific coast in the area. 
A report describing the deposit was 
published.e 

A feasibility study was contracted to 
Wright Engineers Inc. of Vancouver. Com- 
pany officials expect the study to recom- 
mend a mining operation on the order of 
30,000 to 35,000 tons of ore per day. The 
concentrate would be delivered by pipeline 
to a newly constructed Pacific coast port 
from whence it would be shipped to for- 
eign markets. 


Peru.—Development of the Cuajone cop- 
per-molybdenum deposit and construction 
of ancillary facilities by Southern Peru 
Copper Corp. (SPCC) was continued dur- 
ing the year. Work projects completed 
were site preparation for a concentrator and 
company town, 19.6 million tons of over- 
burden stripped, and 11,450 feet of rail- 
road tunnel mined. Expenditures totaled 
$82.6 million to date, of which $37 million 
was obligated in 1972. Compañía Construc- 
tura Utah S.A., subsidiary of Fluor Corp., 
U.S.A., was awarded the contract to con- 
duct engineering, construction, and man- 
agement on the project. SPCC continued 
negotiating with an international consor- 
tium of banks for financial assistance in 
developing the Cuajone deposit. 


The Cuajone mine was expected to pro- 
duce at a rate of 30,000 tons of ore per 
day. Ore reserves were reported at 468 mil- 
lion tons of ore, having an average grade 
of 195 copper with significant values of 
molybdenum to justify recovery. 

Empresa Minero del Peru (Mineroperu) 
signed an agreement with a group of five 
Japanese copper smelting corporations to 
spend $2 million on a feasibility study of 
the vast Michiquillay copper-molybdenum 
deposit in northern Peru. A favorable re- 
port would result in the formation of a 
consortium of multinational companies 


*Lutjen, G. 
tion at Major Copper Find in Panama. Eng. 
Miss J., v. 178, No. 12, December 1972, pp. 


P. Canadian Javelin Eyes Produc- 
and 
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that would provide the $250 million financ- 
ing for development of the deposit. 
Asarco geologists discovered the deposit 
during the early 1960's, and the company 
reportedly spent $10 million over a 10-year 
period on exploration. Ore reserves were 
estimated at 570 million tons averaging 
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0.72% copper with sufficient molybdenum 


to justify recovery. 

Turkey.—Etibank Ltd. was granted an 
exploration license to prospect for molyb- 
denum in the Orhaneli district of Bursa. 
Exploration rights in the area were for- 
merly held by Turk Molipten. 


TECHNOLOGY 


The effect of surface pretreatment and 
the role of hydrogen, hydroxyl, molybdate, 
and calcium ions on the flotation of mol- 
ybdenite were investigated using a Halli- 
mond tube, contact angle measurements, 
electrokinetics, and electrode potential 
measurements, and the results were 
described.7 The experimental results were 
analyzed in terms of the Derjaguin model 
of wettability. The flotability of molyb- 
denite was found to be strongly affected by 
surface oxidation primarily because of the 
effect of the oxidation on electrical and 
hydration phenomena. 


A report describing operations of a hy- 
drometallurgical plant in recovering mo- 
lybdenum from mixed oxide and sulfide 
ores was published. The feed material 
consisting of tailings from sulfide flotation 
was upgraded by cycloning and then 
leached in a sulfuric acid solution. Acti- 
vated charcoal was added that absorbed 
the molybdenum. The charcoal was sepa- 
rated from the pulp and then ammon- 
iated. The oxide molybdate was washed 
from the charcoal, and the liquid evapo- 
rated until all ammonium dimolybdate 
crystallized out. From a feed grade of only 
0.12% to 0.14% molybdenum, a product 
containing 99.8% molybdenum trioxide was 
obtained. 

An experimental study was made to 
evaluate the performance of column flota- 
tion versus conventional flotation on the 
recovery of molybdenite from a Newfound- 
land ore.® The investigation included a 
factorially designed series of tests to deter- 
mine satisfactory operating conditions of 
the column. In the course of the experi- 
ment, the results of a few depressants also 
were evaluated. Results indicated greater 
selectivity in the column and reduced re- 
agent consumption. 

The microstructure, hardness, and super- 
conducting transition temperature of high- 
purity molybdenum-ruthenium alloys were 


investigated.10 Optical and electron micro- 
scopy permitted the morphology and 
crystallography to be analyzed. An inter- 
metallic compound was precipitated from a 
supersaturated liquid having angular parti- 
cles. The hardness of the alloy was deter- 
mined and deformation studied. The 
intermetallic phase showed little evidence 
of plastic deformation, and only brittle 
fractures were observed. The phase had a 
superconducting transition temperature in 
the “as-cast” condition. 

Auger electron spectroscopy was used to 
determine surface concentration of molyb- 
denum in certain types of stainless steel, 
and the results were described.11 It was 
observed that certain thermal treatments 
will concentrate impurities at a free sur- 
face. In some steel, sulfur was observed to 
concentrate at the surface at a temperature 
of 330° C. Surface concentration of 14% 
was observed in mill-finished steel contain- 
ing 1.95% molybdenum and one other 
steel containing 0.4595 molybdenum. 

The high temperature creep behavior of 
polycrystalline molybdenum was investi- 
gated at 1,720? C, using constant stress in 
an ultrahigh vacuum environment.i2 The 
strain dependence of the dislocation sub- 


7 Chandler, S., and D. W. Fuerstenau. On the 
Natural Flotability of Molybdenite. Trans. Soc. 
Min. Eng., AIME, v. 252, No. 1, March 1972, 
pp. 62-69. 

s Lane, J. W., F. N. Bender, and R. A. Ron- 
zio. Recovery of Molybdenum From Oxidized 
Ores at Climax, Colorado. Trans. Soc. of Min. 
Engineers of AIME, v. 252, No. 1, March 1972, 
p 
Pr Mathieu, G. I. Comparison of Flotation Col- 
umn With Conventional Flotation for Còncentra- 
tion of a Molybdenum Ore. Canadian Min. and 
Met. Bull., v. 65, No. 721, May 1972, pp. 41-45. 

10 Flewitt, P. E. Js and A. J. Tate. Some 
Structural and Physical Properties of “As Cast” 
Molybdenum- Rae Allo 21^ J. Less-Common 
Metals, v. 27, No. 3, dune 1972, pp. 339-352. 

11 Barnes, G. J., A. Aldog, and R. C. Jer- 
ner. Surface Concentration of Molybdenum in 
Type 316 and 304 Stainless Steel by Auger Elec- 
tron Spectroscopy. J. Electro-chem. Sci. and 
Tech., v. 119, No. "a June va pp. 684—686. 

n Ericksen, R. H., and G. J. Jones. Analysis 
of Primary Creep of Molybdenum at High Tem- 
peratures. Met. Trans, v. 8, No. 7, July 1972, 
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structure was studied using the etch pit 
technique and transmission electron mi- 
croscopy. Subboundaries were formed in 
the transient area of the creep curve. 
Grain growth occurred during testing, and 
this phenomena was evaluated in terms of 
deviations from parabolic time law behav- 
ior. 

The rate of solution of molybdenum in 
molten iron saturated with carbon was 
described.13 A rotating cylindrical molyb- 
denum specimen was placed in a stationary 
graphite crucible containing an iron-base 
melt. Weight changes were measured to 
determine the solution rate in temperatures 
ranging from 1,315? C to 1,425? C. Theo- 
retical and experimental correlations also 
were compared with the solution rate coef- 
ficient. Molybdenum diffusion in the liquid 
phase was observed to be rate limiting. 
The solution of molybdenum rod speci- 
mens in carbon-saturated liquid iron was 
found to be controlled by diffusion of mo- 
lybdenum in the iron-carbon melt and can 
be predicted by a boundary-layer model. 

Steel compositions were designed for ap- 
plication in the powdered metal forging 


process on the basis of new hardenability 
data.14 Thirty-three steel compositions 


were prepared by normal casting and forg- 
ing techniques to provide bar stock for the 
jominy hardenability test. The steels con- 
tained varying combinations of 0% to 
0.8% manganese, 0% to 0.8% nickel, 0% 
to 0.75% copper, and 0% to 0.75% molyb- 
denum. Molybdenum was found to be the 
most effective element in imparting hard- 
enability to carbon steel. 

Dislocation interstitial interactions in 
high-purity molybdenum were investigated 
by means of internal friction measure- 
ments, and the results were described.15 In 
some grades of molybdenum, a maximum 
was observed in the amplitude-dependent 
damping. The damping maximum appeared 
after annealed samples were deformed at 
room temperature and was attributed to 
the motion of dislocations produced by 
deformation. A reduction in damping ob- 
served at temperatures above 100°C was 
due to the diffusion of interstitial nitrogen 
atoms to dislocation lines. 

The impact properties of high-tensile- 
strength steels were evaluated in relation 
to the cooling rate and the austenite grain 
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size.16 It was determined that the opti- 
mum cooling rate for the impact transition 
temperature varied with the hardenability 
of the steel. Also, the optimum cooling 
rate shifted to a slower cooling rate as the 
austenitizing temperature was increased. 
An electron microscopic study revealed 
that the structure with superior impact 
properties was a duplex martensite-bainite 
structure. The results suggest that the role 
of bainite in the duplex structure was the 
partitioning of austenite grains prior to 
the martensite transformation. 


Patents were granted for upgrading by- 
product molybdenite flotation concentrate 
from low-grade copper porphyry ore,17 for 
the production of molybdenum trioxide 
and sulfur as a byproduct from molybden- 
ite concentrate,18 for the hydrometal- 
lurgical recovery of molybdenum, 1 for 
purifying roasted molybdenite of iron, 
lead, and zinc,20 for removal of copper 
and lead impurities from molybdenite, 21 
for recovery of molybdenum and rhenium 
from a solution obtained by leaching 
roasted molybdenum ores,22 and for puri- 
fication of lead containing molybdic 
oxide.23 


13 Gundlack, R. B., and R. D. Pehlke. Rate of 
Molybdenum Solution in Carbon-Saturated Liquid 
Iron. Met. Trans., v. 3, No. 9, September 1972, 
pp. SE 

14 Smith, E., and R. Pathak. New Hardena- 
bility Data Yor Application in Low Alloy Ferrous 
Powder Forging. Progress in Powder Met., v. 28, 

o. 9, September 1972, pp. 25-40. 

Olsen, D. R., and S. H. Carpenter. Disloca- 
tion Damping in High- Purity Molybdenum. Met. 
Trans., v. 3, No. 12, Desember 1972 , pp. 
3087-3092. 

16 Ohtani, H., F. Terasaki, and T. Kunitake. 
The Microstructure and Toughness of High Ten- 
sile Strength Steels. Trans. Iron and Steel Inst. 
Japan, v. 12, No. 2, December 1972, pp. 


27. 
17 Castillo, C (assigned to Kennecott Copper 
Corp.). Upgrading 8 Concentrate 
From Copper Porphyry Ores. U.S. Pat. 3,645,455, 


Feb. 29, 

18 Ba H. F., C. J. Hallada, and R. W. 
McConnell ( assigned to American Metal Climax, 
Inc.). Liquid Phase Oxidation. U.S. Pat. 
3,656, 888, Apr. 18, 1972. 

19 Skarbo, . R. (assigned to Kennecott Copper 
Corp.). 8 Precipitation. U.S. Pat. 
8,655, 815, Apr. 4, 1972. 

20 Ba aty, C. J. Hallada, and 1. D. Baker 
(assigned to American Metal Nr nc.) . Alka- 
line Leaching. U.S. Pat. n 658,464, 1 25, N 

_7 Stanley, R. W., H. I. Ames, an en- 
nings (assigned to Brenda Mines Ltd. ). Ben cia- 
1915 T Concentration. U.S. Pat. 3,674,424, July 

2 Litz, J. E. (assigned to Continental Ore 
Cor; Ion Exchange. U.S. Pat. 3,681,016, Aug. 

33 Drobnick, J. L., and T. T. 
to Molybdenum Corp. of America). 
ing. U.S. Pat. 3,694, 147, ‘Sept. 26, 1972. 
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Natural Gas 


By William B. Harper and Leonard L. Fanelli 2 


Natural gas consumption in 1972 was 
only slightly above that of 1971. Pipeline 
transmission companies were compelled to 
curtail sales to industrial consumers. How- 
ever, these curtailments were slightly more 
than offset by increases in residential and 
commercial uses. Total natural gas used in 
1972 amounted to nearly 23 trillion cubic 
feet, or nearly 1.5% over that of 1971. Pro- 
duction totaled 22.5 trillion cubic feet in 
1972, a volume only 38.7 billion cubic feet 
or 1% higher Ean Mt of 1971, as shown 
in table 1. Pipeline imports passed the 1 
trillion-cubic-foot milestone in 1972, rising 
to 1,019 billion cubic feet, a 9.1% increase. 
Canada accounted for all but 1% of im- 
ports in 1972. In addition, 674,000 barrels 
of liquefied natural gas (LNG), equivalent 
to 2,261.5 million cubic feet (MMcf), 
were imported from Algeria and Canada. 


Approximately 30 billion cubic feet of 
natural gas was exported by pipeline, of 
which 52% was moved to Canada by pipe- 
line. Mexico received 14.6 billion cubic 
feet or 48% also by pipeline. In addition, 
479 billion cubic feet of LNG was ex- 
ported to Japan from Alaska during 1972. 

Proved reserves of natural gas declined 
again as withdrawals (production) ex- 
ceeded, by a wide margin, additions to re- 
serves from new discoveries and extensions 
of known fields. Also, previous estimates of 
reserves were revised downward drastically, 
particularly in Texas. 

The average value of natural gas at the 
well inched upward 0.4 cents from 18.2 
cents to 18.6 cents per thousand cubic feet 
(Mcf) . 

Some 604,000 new residential users of 
natural gas were added, raising the total 
to 39,871,000 by the end of 1972, for an 
increase of 1.595. The use of gas by resi- 
dential clients increased 3.0%. 


Pipeline networks expanded in 1972. 
Some 16,500 miles of line were added pri- 


marily in the distribution category. Capital 
expenditures for new plants and equip- 
ment rose from $2,419 million in 1971 to 
$2,822 million in 1972. Construction of 
new synthetic gas plants using liquid hy- 
drocarbons, such as naphtha for feedstocks, 
are progressing slowly. One such plant, de- 
signed to operate seasonally, has been com- 
pleted, and two similar plants are expected 
to start up early in 1974. At the end of 
1972, there were three plants under con- 
struction. 

Coal gasification received additional im- 
petus as the result of an agreement be- 
tween the Department of the Interior and 
the American Gas Association (AGA) to 
jointly finance a research program that 
will cost about $120 million over a 4-year 
period. This project is being funded 
through the Department of the Interior's 
Office of Coal Research. 

Inability to obtain additional gas sup- 
plies has created problems for both the 
transmission companies and the distribu- 
tors. Firm volume curtailments for the 
1972-73 winter season, reported by 14 
pipeline transmission companies, totaled 
565.6 billion cubic feet according to the 
Federal Power Commission (FPC). 

Legislation and Government Programs.— 
Federal Power Commission (FPC) Area 
Rate Proceedings: 

South Louisiana Area.—Subsequent to 
the issuance by the FPC of Opinion 598 
establishing base area rates in the South 
Louisiana Area, the Commission issued an- 
other opinion, Opinion 598-A, on rehearing 
in September 1972. Arguments were heard 
in October 1972, and since then the Fifth 
Circuit Court has affirmed FPC Opinion 
598 which accepted the United Distribu- 
tion Companies (UDC) Settlement Pro- 
posal in the second South Louisiana Area 


1 Mineral specialist, Division of Fossil Fuels. 
? Survey statistician, Division of Fossil Fuels. 
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Rate Proceeding (AR 61-2 et al, AR 
69-1) .3 

Other Southwest Area.—The FPC Opin- 
ion 607 determined rates in the area 4 
ranging from 19.4 cents to 20.6 cents per 
Mcf for gas produced under contracts 
dated before October 1, 1968. For produc- 
tion under contracts dated after October 1, 
1968, rates ranged from 22.5 cents to 26.0 
cents. In January 1972, the FPC issued an 
opinion on rehearing (No. 607-A) which 
included a proviso giving natural gas pro- 
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ducers the option of meeting their refund 
responsibilities by the dedication of new 
reserves to interstate commerce. This opin- 
ion was sent on appeal to the U.S. Court 
of the Fifth Circuit and the Court upheld 
the FPC decision in Opinion 607, estab- 
lishing rates for pre—1961 contracts, 
1961-68 contracts, and post—October 1, 
1968, “new” gas contracts. Base area rates 
for the three different vintages are as fol- 
lows: 


Cents per thousand cubic feet (Mcf) ! 


First vintage gas deliveries 


Contracts dated before 


Jan. 1, 1961 


Prior Jan. 1, 
to 1965 
Jan. 1, to 
1965 Sept. 30, 
196 
Other Oklahoma 17.5 18.4 
Texas District 9... 17.8 18.7 


Northern Arkansas 
Texas District 555 (2) (2) 


Texas District 66 15.0 17.0 
North Louisiana 16.7 18.6 
Southern Arkansas 14.4 16.25 
Mississippi-Alabama........ 19.0 19.5 
Mississippi offshore 

(Federal Domain). ....... (3) (3) 


Second vintage gas deliveries Third 
vintage 
Contracts dated 
Jan. 1, 1961-Sept. 30, 1968 deliveries 
Prior Jan. 1 Contracts 
From to 1965 From dated 
Oct. 1, Jan. 1, to Oct. 1, after 
1968 1965 Sept. 30, 1968 Oct. 1, 
8 196 
19.4 18.4 18.9 19.4 28.75 
19.7 18.7 19.2 19.7 24.0 
18.8 17.8 18.8 18.8 28.0 
(2) (2) (2) (2) 28.5 
19.1 18.1 18.6 19.1 23.5 
20.6 19.6 20.1 20.6 25.0 
18.25 17.25 17.25 18.25 22.5 
20.0 19.0 19.5 20.0 25.0 
(3) (2) (8) (3) 26.0 


1 Prices stated at 15.025 psia in North Louisiana, Mississippi, and Alabama, and at 14.65 psia in all other areas. 
2 No jurisdictional contracts dated prior to Oct. 1, 1968. 


3 No production to date from offshore Mississippi. 


In addition, FPC Opinion 607 provided 
for the following: (1) A 1 cent escalation 
in rates for all vintages of gas effective Oc- 
tober 1, 1973 (October 1, 1974, in the case 
of offshore Mississippi); (2) except for 
these fixed escalations, a moratorium to 
July 1, 1976, on further price increases; 
(3) deductions ranging from 1.0 cents to 
1.5 cents, depending on subarea, for un- 
gathered gas; (4) quality standards and 
price adjustments for quality; and (5) re- 
fund of all amounts collected subject to 
refund in excess of the applicable area 
rates. 

Subsequently, in Opinion 607-A, the FPC 
authorized a refund workoff procedure 
similar to that established by its decisions 
in the South Louisiana and Texas Gulf 
Coast Area cases. Specifically, the FPC pro- 
vided that producers could apply a credit 
of 1 cent for each Mcf of new gas reserves 
in the Other Southwest Area dedicated to 
interstate pipelines from the date of the 
instant order through January 1, 1976. 

Appalachian and Illinois Basin Areas.— 


Four natural gas companies operating in 
the Northeastern United States filed a peti- 
tion in January 1972, asking that ceiling 
rates for gas purchases from the Appa- 
lachian Basin be increased to at least 50 
cents per Mcf. Faced with a severe short- 
age of natural gas, the four companies as- 
serted that the requested increase would 
stimulate exploration and development 
and would result in new reserves for the 
northeast market area. 

Permian Basin Area (AR70-1 Permian 
II)—This proceeding was initiated on 
July 17, 1970, at the same time as the 
FPC's R- 389 rulemaking proceeding to es- 
tablish new ceiling rates for the certifica- 
tion of new contracts in the Permian 
Basin Area. In December 1972 an FPC 
judge recommended a 35-cent ceiling on 


3FPC Opinion 598 and the UDC Settlement 
Proposal are discussed in detail in the Natural 
Gas chapters of the Bureau of Mines Minerals 
Yearbook 1970 and 1971 editions. f 

4 Includes Mississippi; Arkansas; four counties 
in northwest Alabama; northern Louisiana; Texas 
Railroad Commission Districts 5, 6 and 9; and 56 
counties in eastern and southeastern Oklahoma. 
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Table 1.—Salient statistics of natural gas in the United States 
1968 1969 1970 1971 1972 
Supply: 
Marketed production ! 

. million cubic feet.. 19,322,400 20,698,240 21,920,642 22,498,012 22,581,698 
Withdrawn from storage....do.... 1,329,536 1,879,488 1,458,607 1,507,680 1,757,218 
Imports do- 651,885 726,951 820,780 984,548 1,019,496 

MT do.... 21,808,821 22,804,679 24, 200, 029 24,935,190 25,808,412 

Disposition: : 
Consumption do.... 19,459,989 20,922,800 22,045,799 22,676,581 28,009,445 
Exports______. melz2- * 98,745 „304 69, 813 80,212 78, 013 
Sol!!! 8 0.... 1,425,075 1,498,988 1,856,767 1,839,398 1,892,952 
Lost in transmission, etc... do 325, 062 331,587 227, 650 338,999 328, 002 
Total... ee a do.... 21,808,821 22,804,679 24,200,029 24,985,190 25,308,412 

Value at wellhead: 
poa EE thousand dollars.. $8,168,688 3,455,615 3,745,680 4,085,482 4,185,869 
verage 
cents per thousand cubic feet. 16.4 16.7 17.1 18.2 18.6 
r Revised. 


! Marketed production of natural gas represents gross withdrawals less gas used for repressuring and quanti- 


ties vented and flared. 


base area rates for sales under contracts 
dated October 1, 1968 and later, and 19.5 
cents per Mcf for sales dated prior to Oc- 
tober 1, 1968. Subsequently, the FPC issued 
Opinion 662 substantially adopting the ini- 
tial decision (issued December 20, 1972) 
by FPC Judge Nahum Litt in the second 
Permian Basin Area Rate  Proceeding 
(AR70-1). The Commission approved his 
recommendation of a base area rate of 35 
cents per Mcf for sales under contracts 
dated October 1, 1968, and later, but 
granted a flowing gas rate of 23 cents pei 
Mcf, which includes an additional 3.5 cents 
per Mcf above the 19.5-cent rate recom- 
mended by the FPC judge for exploration 
and development, for sales under contracts 
dated prior to October 1, 1968. In addi- 
tion, the Commission agreed with the FPC 
judge's approval of fixed escalations of 1 
cent in base ceiling rates, on October 1, 
1974, for pre-October 1, 1968, contracts and 
on October 1, 1975 for post-October 1, 
1968 contracts. 

Other recommendations of FPC Judge 
Litt approved by the Commission include 
the following: (1) Contingent escalations 
in rates under pre-October 1, 1968, con- 
tracts upon dedication of specified quanti- 
ties of additional Permian Basin reserves 
to interstate commerce over the next 5 
years, 0.5 cent for commitment of 4 trillion 
cubic feet, a further 0.5 cent for a total of 
8 trillion cubic feet, and another 1.0 cent 
for a total of 12 trillion cubic feet; (2) a 
refund credit procedure enabling producers 
to discharge their refund obligations 
through dedication of additional gas re- 


serves in the Permian area to interstate buy- 
ers (at the rate of 1.0 cent for each Mcf 
dedicated) over the 5-year period to Janu- 
ary 1, 1978; (3) application of base area 
rates according to the date of discovery, 
rather than contract date, for production 
from newly discovered reservoirs on pre- 
viously committed acreage; and (4) contin- 
uation of the quality standards and adjust- 
ments (except involving the British 
thermal unit  (Btu) adjustment noted 
below) imposed in the first Permian case. 

Opinion 662, however, modified the FPC 
judge's decision in the following respects: 
(1) It eliminated the 5-year moratorium 
on above-ceiling rate increases; (2) it in- 
creased from 1.0 cent to 1.5 cents the al- 
lowance for substantial offlease gathering 
(but eliminated a 0.5-cent increase on Jan- 
uary l, 1978; (3) it increased the mini- 
mum rate from 12.0 cents to 15.0 cents per 
Mcf; (4) it eliminated the Btu adjustment 
gap of 1,000 to 1,050 Btu; and (5) it pro- 
vided for an adjustment to reflect 87.5%, 
rather than 75%, of any change in State 
or Federal production, severance, gather- 
ing, or similar taxes. 

Sales, Small Producers.—Producers selling 
less than 10 billion cubic feet of natural 
gas annually and not affiliated with pipe- 
lines were relieved of complying with pro- 
ducer rates and certificate regulations by 
FPC Order 428, issued March 18, 1971. On 
December 12, 1972, however, the U.S. 
Court of Appeals for the District of Co- 
lumbia circuit, reversed FPC Order 428, 
holding that the Order exceeded the FPC's 
authority under the Natural Gas Act. 
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Small producers account for about 15% 
of the interstate gas sales and comprise an 
important source of nonassociated gas dis- 
coveries even though production activities 
are relatively small. 

Pipeline Safety.—Based on failure re- 
ports from which table 2 was developed, 
the Office of Pipeline Safety (OPS) esti- 
mated that 70% of the gas distribution in- 
cidents and 50% of the transmission line 
failures during the last 3 years, resulted 
from outside force damage. In January 1972, 
OPS sent to key officials of State and local 
governments and others concerned with 
damage problems, a proposed model statute 
to be enacted in order to reduce damage to 
buried pipelines and utilities which can 
result during underground construction 
work. Five amendments to the Federal 
safety standard, established under the Na- 
tural Gas Pipeline Safety Act of 1968, were 
issued in 1972. 

One amendment extended the effectivity 
of interim Federal safety standards applica- 
ble to gas odorization in States requiring 
odorization in transmission lines. 

Several serious gas explosion incidents, 


MINERALS YEARBOOK, 1972 


resulting from the unauthorized introduc- 
tion of natural gas into inactive gas service 
lines, demonstrated a clear need for more 
stringent requirements to prevent such oc- 
currences. An amendment was added to 
prevent unauthorized persons from activat- 
ing gas service lines that have been deacti- 
vated, abandoned, or not presently in use. 

An amendment, which modified the re- 
strictions on accidental pressure buildup in 
certain pipelines other than low-pressure 
distribution systems, was issued. This 
amendment should provide more realistic 
pressure relief limitations. 


Aware of the rapid growth in construc- 
tion and operation of facilities to transport 
and store liquefied natural gas (LNG), the 
OPS in the Department of Transportation 
issued an amendment adding a new section 
to the Federal Safety Standards applicable 
to those gas pipeline facilities used to 
store, treat, or transfer LNG. 


Another amendment was issued on Octo- 
ber 11, 1972, which allows permanent field 


repair of pipeline leaks on certain lower 


pressure transmission lines. 


DOMESTIC PRODUCTION 


Gross production of natural gas repre- 
sents the total amount of gas produced, in- 
cluding marketed production of gas, gas 
returned to the formation for pressure 
maintenance, and the gas vented or flared. 
In 1972, gross production aggregated nearly 
24.0 trillion cubic feet or slightly below 
the almost 24.1 trillion cubic feet produced 
in 1971. 

A 4% decline in the gross production of 
gas from oil wells, from 5.2 trillion to 4.9 
trillion cubic feet, more than offset an in- 
crease of 117 billion cubic feet of gas with- 
drawn from gas wells. Increased gross pro- 
duction was noticeable primarily in five 
States. In New Mexico, Oklahoma, and 
Texas withdrawals of natural gas were 
moderately higher. Significant gains, how- 
ever, were made in the smaller gas produc- 
ing States of Alabama and Florida. Availa- 
bility and the startup of new natural gas 
processing plants in which sulfur recovery 
units are incorporated, were the prime 
causes for these production increases. Much 
of the natural gas in this region has a 
high sulfur content. Higher prices for gas, 
however, provided an incentive to extract 


the sulfur so that the gas would be accept- 
able for pipeline transmission. The sulfur 
extracted from the gas is sold to fertilizer 


manufacturers. 


On the negative side, there were very 
sizable reductions in the gross withdrawals 
of gas in California and in Louisiana. In 
both instances the reductions were in the 
volume of associated gas withdrawn from 
oil wells as shown in table 3. Gas well gas 
withdrawals in Louisiana also decreased 
87.5 billion cubic feet in 1972. 

Marketed production in 1972, however, 
was 38.7 billion cubic feet above that of 
1971, because less gas was vented and 
flared and less gas was used for repressur- 
ing than in 1971. In Texas, a reduction of 
64.9 billion cubic feet used for repressur- 
ing made that much more gas available 
for market. A reduction in Louisiana of 
nearly 40 billion cubic feet in the volumes 
of gas vented or flared however was not 
large enough to offset the overall decline 
in marketed production. Marketed produc- 
tion in 1972 was 109 billion cubic feet 
lower in 1972 in Louisiana. Year to year 
changes are shown in table 3. 
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(MMcf) as of December 31, 1971, to 
245,714 MMcf as of December 31, 1972, an 
increase of 36.1%. 


Oil well completions are included insofar 
as they include multiple completion wells 
which may produce gas from one or more 
zones but oil from at least one zone as 
well. In 1972 there were 729 multiple com- 
pletion wells completed and producing from 
1,501 zones. Of this total, there were 799 
zones classified as oil and 702 as gas. In 
the combination oil- and gas-well category, 
120 wells were producing from 124 oil 
zones and 124 gas zones. Also in 1972, 
there were 278 multiple completion gas 
wells producing from 578 zones. 


Gas wells also include condensate wells 
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producing from high-pressure natural gas 
reservoirs. Some of these reservoirs produce 
considerable quantities of liquid hydrocar- 
bons such as pentanes and heavier, de- 
scribed generically as “condensate.” 


Significant increases in gas well comple- 
tions in 1972 were widespread. Reduced 
activity occurred in only three States: Col- 
orado, Tennessee, and West Virginia. 

It is interesting to note, however, that 
the accelerated pace of gas well drilling ac- 
tivity is taking place primarily onshore. 
Offshore gas well exploratory drilling in 
1972 was far below activity in 1971. 
Offshore development well drilling did not 
exceed the levels of 1971 until the final 
quarter of 1972. 


CONSUMPTION AND USES 


Consumption of natural gas in 1972 to- 
taled 23,009,445. MMcf, an increase of 1.5% 
over 1971, as shown in table 6. Gas deliv- 
ered to consumers aggregated 19,879,733 
MMcf, a 1.2% increase above the compara- 
ble total of 19,637,212 MMcf in 1971. Resi- 
dential use in 1972 rose 3.1%, to 5,125,982 
MMcf as shown in table 11. The residen- 
tial consumption of natural gas ranks sec- 
ond to industrial use, and expansion in 
the use of gas for househeating is the 
prime reason for residential use, ranking 
second in size only to the industrial cate- 
gory. Over the past decade, the number of 
househeating customers grew from 23.6 
million to 32.9 million or at an annual 
growth rate of 3.4%. Between 1971 and 
1972 growth contracted to 2.7%. Trends in 
the number of househeating accounts by 
Census Regions for the years 1962, 1971, 
and 1972 are indicated in the following 
tabulation: 


Gas househeating 
customers (Thousands) 
Census regions 


1962 1971 r 1972 

New England.......... 490 785 817 
Middle Atlantic. ....... 2,804 3,801 3,897 
East North Central. 5,273 7,887 8,056 
West North Central..... 2,258 3,033 3,090 
South Atlantic. ......... 813 2,800 2,889 
East South Central..... 1,324 1,779 1,818 
West South Central. .... 8,684 4,374 4,444 
Mountain „253 1,783 £1,889 
Pacific... ............. 4,701 5,902 6,068 

Total. 28,595 32,094 32,963 

r Revised. 


Source: American Gas Association. 


By far the largest segment in the con- 
sumer-use category is the industrial group. 
About 14% is consumed by industry. In- 
dustrial uses in 1972 accounted for 8,167 
billion cubic feet, an almost imperceptible 
increase, percentagewise, above 1971. Most 
of the gas used by industry is consumed as 
fuel and more than 1 trillion cubic feet 
was used as refinery fuel as indicated in 
the footnote in table 11. 


Natural gas is also an important petro- 
chemical feedstock. About two-thirds of the 
use of gas as a feedstock occurs in the 
manufacture of ammonia, primarily for 
fertilizer. Most of the ammonia produced 
in the United States is obtained by reform- 
ing natural gas to produce the hydrogen- 
nitrogen mix required for ammonia syn- 
thesis. It is estimated that, on the average, 
the natural gas consumed per ton of 
ammonia was about 37 Mcf. This would 
mean that more than 435 billion cubic feet 
of natural gas was used to produce 11.7 
million tons of synthetic ammonia in 1972. 
Methanol production is another important 
consumer of natural gas. There were 
nearly 3,000,000 short tons of methanol 
produced in 1972. Using 36 Mcf per short 
ton as a yardstick, it is estimated that 108 
billion cubic feet of natural gas was con- 
sumed in methanol production. Carbon 
black production accounted for another 54 
billion cubic feet. It is estimated that the 
chemical industry consumed nearly 900 bil- 
lion cubic feet of natural gas or 11% of the 
total industrial use, as shown in table 11. 
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The uptrend in the consumption of nat- 
ural gas by the electric utilities was re- 
versed in 1972 when use was down slightly 
(to 14,310 Mcf) as increases in the west, 
southwest, and west coast States were not 
large enough to offset declines in the mid- 
western and eastern States. 


There was only a slight increase in the 
number of commercial consumers in 1972— 
from 3,341,000 to 3,357,000 consumers, or 
less than 0.5%. Use of gas in this category, 
however, increased to 2,286,561 MMcf from 
2,172,699 MMcf, or 5.2%. 


In addition to gas delivered to consum- 
ers, there are three categories of gas-use 
separately classified in table 6: lease and 
plant fuel, pipeline fuel, and extraction 
losses. Gas used as lease and plant fuel 
(oil and gas field use) increased nearly 
3%. Likewise, gas used as pipeline fuel in- 
creased 3%. The loss of gas in gas process- 
ing plants (shrinkage) increased 2.8% in 
1972 as shown in table 7. In 1972, these 
plants processed 19,947,740 MMcf of natu- 
ral gas (88.5% of marketed production) , 
an increase of 3.6% over the 19,252,807 
MMcf processed in 1971. 


Although there has been a marked 
growth in natural gas use ever since long- 
distance natural gas transmission lines be- 
came a reality, the tight supply situation is 
becoming more and more critical for pipe- 
line transmission companies. In fact, the 
shortage of gas forced major interstate gas 
pipeline companies to curtail gas service. 
During the April-October 1972 season, 11 
of the 32 major pipelines listed in table 8, 
reported firm volume curtailments aggre- 
gating almost 555.4 billion cubic feet or 
10.5% of their firm requirements of nearly 
5.3 trillion cubic feet of natural gas. These 
curtailments were 64% greater than for 
the comparable season a year earlier. 
Table 8 is based on data submitted to the 
FPC. 

The FPC has also drafted a series of 
proposed priorities of deliveries based on 
end use in Orders No. 467 A and 467 B. A 
list of these priorities follows: 

l. Residential, small commercial 
than 50 Mcf on a peak day). 

2. Large commercial requirements (50 
Mcf or more on a peak day), firm in- 
dustrial requirements for plant protection, 
feedstock and process needs, and pipeline 
customer storage injection requirements. 


(less 
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3. All industrial requirements not speci- 
fied in 2, 4, 5, 6, 7, 8, or 9. 

4. Firm industrial requirements for 
boiler fuel use at less than 3,000 Mcf per 
day, but more than 1,500 Mcf per day, 
where alternate fuel capabilities can meet 
such requirements. 

5. Firm industrial requirements for large 
volume (3,000 Mcf or more per day) 
boiler fuel use, where alternate fuel capa- 
bilities can meet such requirements. 

6. Interruptible requirements of more 
than 300 Mcf per day, but less than 1,500 
Mcf per day, where alternate fuel capabili- 
ties can meet such requirements. 

7. Interruptible requirements of interme- 
diate volumes (from 1,500 Mcf per day 
through 3,000 Mcf per day) where alter- 
nate fuel capabilities can meet such re- 
quirements. 

8. Interruptible requirements of more 
than 3,000 Mcf per day, but less than 
10,000 Mcf per day, where alternate fuel 
capabilities can meet such requirements. 

9. Interruptible requirements of more 
than 10,000 Mcf per day, where alternate 
fuel capabilities can meet such require- 
ments. 

Relative to the question of FPC jurisdic- 
tion on curtailments, a decision by the 
U.S. Supreme Court on June 7, 1972, held 
the FPC has jurisdiction over curtail- 
ments in the service of gas in interstate 
commerce to both resale and direct in- 
dustrial customers.5 This decision reversed 
a Fifth Circuit Court ruling that immu- 
nized direct industrial customers from cur- 
tailments. 

The gas-distributing utilities are taking 
similar steps in establishing priorities. 
First, new industrial and commercial ac- 
counts were curtailed. Some utilities will 
no longer accept any new or additional 
customers capable of using in excess of 10 
therms per hour. An average residential 
househeating customer can use approxi- 
mately 2 therms per hour. A therm is a 
unit of heating value equivalent to 100,000 
Btus. 
` The uncertainties as to the availability 
of new gas supplies is also having an im- 
pact on expansion of the pipeline net- 
works. The mileage of natural gas pipe- 
lines increased to 951,200 miles in 1972 but 
the rate of growth moderated with the 


5 The U.S. Supreme Court in FPC vs. Louisi- 
ana Power and Light Co. 406 U.S. 621. 
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drying up of new gas supplies, as indicated 
in the following tabulation: 


1961 1971 1972 
Field and gathering. ....... 56.7 66.5 67.1 
ansmission...------------ 191.9 256.9 260.2 
Distribution.............- 410.4 611.3 623.9 
d d. ` E eek Scie 659.0 934.7 951.2 
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Some 16,500 miles were added in 1972 
and distribution lines accounted for 12,600 
miles of the total. Interstate movements of 
natural gas are shown in table 9. New in- 
terstate pipeline movements are available 
in table 10. 


RESERVES 


Production of natural gas has exceeded 
discoveries of new gas during 4 of the last 
5 years and 1972 proved to be no excep- 
tion. During 1972, production again ex- 
ceeded discoveries by a wide margin and 
proved reserves of natural gas dropped 
from 278.8 trillion cubic feet at yearend 
1971 to 266.1 trillion cubic feet by 1972 
yearend, or a decline of 4.6%, accord- 


40 


ross additions 


no 
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0 
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Source: A G.A. 


ing to the Natural Gas Reserves Commit- 
tee of AGA. 

Additions to reserves reported for the 
United States in 1972 aggregated nearly 
10.8 trillion cubic feet. The largest seg- 
ment, some 6.1 trillion, was derived from 
extensions to known fields. Second in im- 
portance was the 3.1 trillion cubic feet 
from new reservoir discoveries in old fields. 
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. Figure 2.—Trends in annual gross additions to natural gas reserves. 
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More than two-thirds of the 3 trillion 
cubic feet came from Louisiana. In addi- 
tion, discoveries of new fields totaled al- 
most 1.5 trillion cubic feet of reserves. On 
the negative side, however, previous esti- 
mates of reserves in some States were re- 
vised. On balance, there was a reduction 
for the United States, as a whole, of nearly 
1.1 trillion cubic feet as shown in table 12. 

There were some increases in the re- 
serves of natural gas in Alabama, Alaska, 
Illinois, Montana, Ohio, Pennsylvania, 
Utah, and other States which produce 
small amounts of gas. These net increases, 
however, aggregated only 688 billion cubic 
feet. On the negative side, reserves of 
major gas- producing States declined 
sharply. Texas gas reserves dropped from 
101.5 trillion cubic feet to 95.0 trillion 
cubic feet, a decline of 6.4 trillion cubic 
feet. Likewise, in Louisiana proved reserves 
decreased 3.7 trillion cubic feet or 4.6% to 
74.9 trillion cubic feet. Comparisons of the 
proved reserves as of December 31 for 1971 
and 1972 are presented in table 12. 


Estimated potential supply of natural gas 
in the United States 
as of December 31, 1972 


(Trillion cubic feet at 14.73 psia and 60° F.) 


Prob- Pos- Specu- Total 


able sible lative 
Report Dec. 31, 1972.... 266 384 496 1,146 
Report Dec. 31, 1970.... 257 387 534 1,178 
Change in report +9 —3 438 —82 
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The Potential Gas Committee (PGC) re- 
ports natural gas resources in three catego- 
ries: probable, possible, and speculative. 
Briefly, "probable" refers to the unproved 
portions of existing fields; "possible" is 
production that will result from new field 
discoveries in areas of established produc- 
tion; and "speculative" is commercial natu- 
ral gas that will result from new field dis- 
coveries in areas where sediments are 
present but have no prior production his- 
tory. The PGOC's estimate of the potential 
supply of natural gas in the United States, 
excluding the State of Hawaii, the island 
territories of the United States, and their 
adjacent offshore areas, is shown in table 
18.6 

Table 13 shows PGC’s reserves estimates 
by hole depths and water depths for the 
United States. 

In addition to exploration for new re- 
sources in the United States, American 
companies are involved, either independ- 
ently or with Canadian companies, in ex- 
ploring and drilling for oil and gas in 
Canada's Arctic Islands, the Maritime 
Provinces, and in the Mackenzie Delta. By 
the end of 1972, the delta had yielded 
seven bas-condensate and oil discoveries and 
established an impressive natural gas reserve 
base for Canada. These developments, plus 
significant natural gas discoveries in the 
Arctic Islands could possibly influence the 
National Energy Board of Canada to raise 
prevailing ceilings on exports of natural 
gas to the United States. 


PRODUCTIVE CAPACITY 


The daily productive capacity for natu- 
ral gas at the end of 1972 was estimated to 
be 85,998 MMcf according to the AGA. 
This compares with 94,017 MMcf per day 
as of December 31, 1971. Productive capac- 
ity in nonassociated gas fell to 69,144 
MM from 75,371 MMcf. Likewise, capac- 


6 The work by the PGC is supported by three 
industry associations: the AGA, the Independent 
Natural Gas Association of America (INGAA), 
and the American Petroleum Institute (API). 

™The productive capacity of natural gas from 
nonassociated reservoirs is defined as the maxi- 
mum daily rate at which such gas can be pro- 
duced from natural reservoirs under specified 
conditions on March 31 of any given year. The 
determination of productive capacity on March 
31 of any given year is based on proved reserves 
of nonassociated gas reservoirs as of the preced- 


ity in associated-dissolved gas was reduced 
to 16,854 MMcf from 18,646 MMcf per day 
as of December 31, 1971.7 Compared with 
that of 1972, daily productive capacity had 
dropped 8 billion cubic feet or almost 
8.5% by the end of 1972 as shown in table 
14. 


ing December 31. The productive capacity of as- 
sociated-dissolved gas is based on the productive 
capacity of crude oil and the estimated producing 
gas-oil ratios which would result from such ca- 
pacity operation during the first 90 days of a 
given year. The productive capacity of associated 
gas from gas wells is usually based on the volu- 
metric withdrawal of crude oil from related oil 
wells at capacity rates during the first 90 days of 
a given year as determined by the American Pe- 
troleum Institute (API) Committee on Reserves 
and Productive Capacity. 
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STORAGE 


The development of additional under- 
ground storage capacity for natural gas, 
after slackening in 1970, moved at a faster 
pace in 1971 and 1972. Total reservoir ca- 
pacity increased 8.3% from 5,575 MMcf in 
1971 to nearly 6,040 MMcf by yearend 
1972. The number of underground storage 
facilities expanded from 333 in 1971 to 348 
in 1972. These storage facilities are located 
in 26 States. 

Originally most of these reservoirs were 
depleted fields which contained dry gas. Of 
the 348 reservoirs, for example, 275 or 
79% were the dry-gas type and, as evi- 
denced in table 15, most of these dry-gas 
reservoirs are located in the northeastern 
United States, primarily in the oldest oil 
provinces. The second largest concentration 
is found in the midwest. In Pennsylvania, 
where oil production dates back to 1859, 
some 68 dry-gasfields have been converted 
to storage facilities. West Virginia added 
two more in 1972 and now has 33 dry-gas 
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reservoirs. In Michigan, where oil produc- 
tion began on a small scale in the early 
1900’s, there were 30 of the dry-gas-type 
reservoirs as of the end of 1972. 

In terms of capacity there was a net in- 
crease of 464,414 MMcf of which Illinois 
accounted for nearly one-quarter. Even 
more significant, however, is the increase 
in Mississippi. In 1971, there were three 
reservoirs in that State with 10,238 MMcf 
of capacity. During 1972 capacity was ex- 
panded to 108,956 MMcf and gas in stor- 
age increased sevenfold as shown in table 
15. 

In addition to storage underground 
there is a marked growth in the storage 
aboveground of natural gas liquefied by 
lowering temperatures. When natural gas 
is converted to a liquid by reducing its 
temperature to —258? F (—161? C) it oc- 
cupies only 1/620th the space necessary for 
conventional vapor storage. 
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Figure 3.—Trends in net gas stored underground in U.S. storage fields. 


NATURAL GAS 


There were, as of June 30, 1972, 22 
LNG facilities for peak shaving purposes 
in operation and these had storage capac- 
ity aggregating 25,947 MMcf. Also, the 22 
plants had a liquefaction capacity of 206 
MMcf per day, In addition there were 17 
plants, either proposed or pending opera- 
tion, with storage capacity of 18,900 MMcf 
and a gross. liquefaction capacity estimated 
at 95 MMef per day. 

For peak. shaving purposes, relatively 
small quantities of gas are stored for use 
during the high-consuming, low-tempera- 
ture winter months. Furthermore, because 
the regasification rate is rapid during these 
months, when the occasion demands it, 
LNG storage could be depleted in less 
than 1 week. 

During 1972, the total amount of gas 
moved into storage aggregated 1,892,952 


MMcf, as shown in table 16. Over the- 


same period, 1,757,218 MMcf was drawn 
down, leaving a net stored of 135,734 
MMcí by the end of 1972. 

Where depleted fields, whether oil or 
gas, are not available, other types of un- 
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derground storage come into use. For ex- 
ample, there are 46 acquifers in nine 
States in which natural gas is stored. Illi- 
nois is the leader with 19; Indiana ranks 
second with 11 acquifers. Acquifer storage 
accounts for 21% of the storage total and 
16.7% of the maximum daily withdrawal. 

The development of storage reservoirs 
has been a factor in the growth of natural 
gas demand, particularly in the residential 
househeating market in which there is a 
high degree of seasonal variation. Further- 
more, the concentration of storage rela- 
tively close to the largest markets for resi- 
dential heating is another very large plus 
value. Pennsylvania, for example, had 574.1 
billion cubic feet of natural gas stored in 
68 dry-gas reservoirs at the end of 1972. In 
Illinois, there were 508.3 billion cubic feet; 
Michigan was third with 376.6 billion 
cubic feet of stored gas. Both Ohio and 
West Virginia had about 350 billion cubic 
feet of gas stored. In the aggregate, these 
five States accounted for 2,159.8 billion 
cubic feet or 61.395 of the total gas in 
storage, as shown in table 15. 


VALUE AND PRICE 


Marketed production of natural gas 
again increased in value in 1972. Values 
aggregated $4,185,869,000 as compared with 
a revised total of $4,085,482,000 in 1971 or 
an increase of 2.595. These values are 
based on marketed production of 
22,531,698,000 Mcf in 1972 with an average 
value of 18.6 cents per Mcf. In 1971, mar- 
keted production totaled 22,493,012,000 Mcf 
with an average value of 18.2 cents per 
Mcf as indicated in table 17. Two States, 
Texas and Louisiana, accounted for 72.8% 
of the total marketed production valued at 
$4,185,869,000 and when Oklahoma and 
New Mexico are included, the four States 
account for 87.2% of production and 
85.2% of value. 

Part of the increase in marketed produc- 
tion was offset by the decline, in Louisi- 
ana, of 109 billion cubic feet in volume 
and a $6 million drop in value. Texas in 
contrast, reported 107 MMcf or a 1.3% 
gain in marketed production and a $43 
million or a 3% increase in value. At the 
other end of the spectrum are those States 
close to markets or doing a sizable intra- 
state volume relative to total marketed pro- 
duction. In the intrastate category is Ala- 


bama. With startups of natural gas 
processing plants, of which sulfur recovery 
facilities are an intregal part, production 
increased tenfold and values jumped from 
15.1 cents per Mcf in 1971 to 35.2 cents 
per Mcf in 1972. Likewise, in Mississippi, 
and expansion in intrastate sales, which 
are not under FPC regulations, is reflected 
in the year-to-year increase from 20.9 cents 
per Mcf in 1971 to 27.0 cents per Mcf in 
1972. In those States relatively close to 
large markets, such as New York, Pennsyl- 
vania, and West Virginia, values increased 
as evidenced in table 17. 

In California, however, although gas-well 
production increased 10.7 million Mc, 
there has been a 20.5% drop in marketed 
natural gas resulting from a decrease of 
34,647,000 Mcf in the production of gas 
from oil wells. Overall values dropped 
about $20.4 million. The precipitous drop 
in California’s natural gas production is 
occurring at a time when oil production is 
holding at a high level. Part of this de- 
cline is attributable to the use of gas in 
secondary: recovery projects, primarily in 
the Coles Leves North, and Coles Leves 


818 


South fields in the Bakersfield area of Cali- 
fornia. 

Wholesale Prices.— The increase in 
wholesale prices for gas also has been sig- 
nificant, particularly in those markets 
which have substantial use of gas for resi- 
dential heating. The FPC collects data on 
the average wholesale prices in large met- 
ropolitan areas. In 12 of the 14 areas sur- 
veyed by the FPC, residential heating pro- 
vides a significant market for natural gas. 
A 5-year historical series of average whole- 
sale natural gas prices in the 14 large met- 
ropolitan areas, in cents per Mcf, is shown 
in table 18. 

Comparing July 1, 1972 prices with 
those prevailing on July 1, 1971, wholesale 
rates in 5 of the 14 cities increased by 1 
cent to 4 cents or more per Mcf. From 
July 1, 1971, to July 1, 1972, rates in- 
creased nominally or were unchanged in 
three cities; rates increased by 5 cents or 
more in four other cities. In two other cit- 
ies, Washington and Pittsburgh, Pa., there 
were decreases of 1.35 cents and 0.52 cents 
per Mcf, respectively. 


The wholesale prices for gas for those 
cities cited, are based on the effective FPC 
gas tariffs. In cities served by more than 
one pipeline, prices are based on weighted 
average charges. Prices reflect deliveries at 
the city gate except for Los Angeles and 
San Francisco, where distributors must 
transport gas from the California-Oregon 
and California-Arizona State lines. 


Retail Prices.—At the retail level, the 
Bureau of Labor Statistics (BLS) compiles 
price information for fuels and energy, rel- 
ative to development of the BLS Consumer 
Price Index. Average prices for fuels and 
energy are published monthly for the 20 
Standard Metropolitan Statistical Areas 
shown in table 19. 


At retail, gas is sold by gas utilities ei- 
ther in therms or in Mcf units. A therm 
contains 100,000 Btu. For illustrative pur- 


MINERALS YEARBOOK, 1972 


poses, 1 cubic foot of natural gas contains 
about 1,000 Btu, so that 1 therm would be 
equivalent to about 100 cubic feet of natu- 
ral gas and 100 therms to about 10 Mcf. 
Since both the average wellhead value and 
the FPC wholesale price series are on mil- 
lion-cubic-foot basis, the BLS retail price 
series shown in table 19 has been con- 
verted from 100 therms to 10 therms so 
that the retail price approximates the cost 
of 1 Mcf. 


Although retail prices of natural gas 
have been moving upward for some time 
now, significant increases are a recent de- 
velopment as indicated in table 19. For ex- 
ample, the price of gas at retail was 1.447 
for 10 therms in Boston in 1965. By the 
end of 1970 that price was 1.568 cents or 
8.4% higher than in 1965. Between the 
end of 1970, and the end of 1972, how- 
ever, the retail price of gas in Boston 
jumped from 1.568 cents to 1.814 cents or 
15.7%, and New York prices from 1.363 to 
1.660 or 21.8%. Further increases are a 
foregone conclusion in light of actions 
taken by the FPC in Opinions and Orders 
related to pricing. 

In examining these retail prices it 
should be recognized that the 100-therm 
price is a “block price” for gas used for 
heating. The rate structure of utilities is 
broken into block meter rates. The first 
block contains a minimum charge. In 1973 
monthly bills for 10 therms for uses other 
than heating ranged from $1.65 in Dallas 
to $5.56 in Boston. Most bills (23 cities) 
cluster between $2.50 and $4 monthly. 
Minimum charges are a standard charac- 
teristic of gas distributors’ rate schedules. 
In those areas where gas for househeating 
is a major consideration in terms of gas 
used, the block meter rate, after the block 
containing the minimum charge, would be 
lower per therm. The prices shown in 
table 19 are not true “bill” prices, but 
“heating block (s) ” prices. 


FOREIGN TRADE 


Exports of natural gas aggregated 78 bil- 
lion cubic feet in 1972 and 61% of the 
total volume was shipped in liquid form 
from Port Nikiski, Alaska. 


Exports of LNG continued at high levels 
in 1972. Exports to Japan aggregated 
47,881,678 Mcf, valued at $26,694,585, as 


compared wiih 50,230,855 Mcf valued at 
$26,189,991 in 1971. 


Exports via pipeline in 1972 were almost 
equally divided between Canada and Mex- 
ico. Pipeline exports to Canada nearly all 
of which exit at Detroit, increased 8.2% to 
15,426,455 Mcf in 1972. 


NATURAL GAS 


Likewise, exports of natural gas via 
pipelines to Mexico, have been trending 
upwards since 1965; from 9.5 billion cubic 
feet that year to nearly 15.8 billion cubic 
feet in 1971. There was a 7.6% decrease in 
exports to Mexico in 1972, primarily because 
of reduced sales to intrastate companies. 
Comparisons of exports in 1971 and 1972 
are shown in table 20. 

Imports of natural gas from Canada 
crossed the 1 trillion cubic feet mark in 
1972. Imports from Canada aggregated 
1,009,092,757 Mcf, an increase of 10.8%. 
The price of Canadian imported gas in 
1972 increased about 10.6% over the 27.82 
cents per Mcf in 1971. Imports from 
Canada in 1972 were valued at $310.5 mil- 
lion, a 22.5% increase over the 1971 total 
of $253.4 million in 1971. On a daily aver- 
age basis, Canadian imports by pipelines 
averaged nearly 2,757 MMcf as compared 
with almost 2,496 MMcf per day in 1971. 

Although imports from Canada have 
been growing, imports from Mexico have 
been moving in the opposite direction. In 
fact, imports from Mexico entering the 
United States at McAllen, Texas, were 
60.7% lower in 1972, primarily because 
supplies available for export to the United 
States are diminishing rapidly. For exam- 
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ple, in 1971, imports from Mexico were 
20.7 billion cubic feet compared with 41.3 
billion cubic feet in 1970. In 1972, imports 
from Mexico were cut again—this time to 
8.1 billion cubic feet or an 80% reduction 
over the 2-year period. A comparison of 
1972 developments with 1971 is shown in 
table 21. 

In addition to pipeline imports, 674,028 
barrels of LNG were imported. At 14.73 
psia, these volumes are equivalent to 
2,261,508 Mcf of natural gas. Nearly 90% 
of the LNG was received from Algeria; the 
remainder originated in Canada. These 
LNG imports are primarily for peak shav- 
ing. Relative to base-load gas, the El Paso 
Natural Gas Co. finalized negotiations in 
1972 with the Algerian government to im- 
port 1 billion cubic feet of natural gas per 
day as LNG or a total of 9 trillion cubic 
feet over the 20-year contract period. This 
plan has been approved by the FPC. The 
gas is to be landed at Cove Point. Md., 
and at Elba Island near Savannah, Ga. Fa- 
cilities to receive and store base-load LNG 
are to be built; also regasification plants 
and pipeline connections to move gas to 
markets will be essential adjuncts to these 
projects. However, base-load Algeria LNG 
imports are not expected before 1976. 


WORLD REVIEW 


Marketed production of natural gas, 
worldwide, climbed to a record high in 
1972. World production aggregated 
42,481,435 MMcf, according to preliminary 
estimates and, of this total, the United 
States accounted for 22,531,698 MMcf, or 
53.0%. In 1968, the United States accounted 
for 61.7% of the world total marketed pro- 
duction. 

The U.S.S.R. was second to the United 
States, accounting for 18.5% of world pro- 
duction. During 1972, marketed production 
in the U.S.S.R. was estimated to have been 
7.8 trillion cubic feet, an increase over 
1971 of 300 billion cubic feet. The trend 
upward continued as the U.S.S.R. estab- 
lished new markets, primarily in Western 
Europe. The completion of a natural gas 
pipeline across Czechoslovakia paved the 
way to move Soviet natural gas to Italy 


and West Germany, The new line connects 


the Soviet Union and Austria. 
A consortium of German steel manufac- 
turers have contracted to deliver 1,200,000 


tons of large diameter pipe to the Soviet 
Union. Repayment will be made in large- 
scale deliveries of natural gas to West Ger- 
many. Total deliveries to West Germany, 
Italy, Austria, Finland, and France are ex- 
pected to reach 700 billion cubic feet by 
the late 1970's. 

The cooperation of American oil, gas, 
and engineering companies to assist in the 
development of Soviet resources has re- 
ceived impetus from the policy formulated 
between the United States and the U.S.S.R. 
in May 1972. 

In July 1972, the Occidental Petroleum 
Corp. signed a 5-year scientific and techni- 
cal agreement with the State Committee 
for Science and Technology of the Council 
of Ministers of the U.S.S.R. This agree- 
ment covers exploration, production, and 
usage of oil and gas; agricultural fertilizers 
and chemicals; metal treating and metal 
plating; as well as the utilization of solid 
wastes. As a result of this agreement, there 
is a strong likelihood that natural gas will 
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be available from Siberia for export as 
LNG to the United States, both to east 
coast and west coast. 

Japan proposes, also, to participate in 
this development work so that some of the 
Soviet natural gas may become available for 
Japanese needs. It is estimated that proven 
reserves of natural gas in the U.S.S.R. are 
about 18 trillion cubic meters or about 636 
trillion cubic feet. 

Other American companies, such as El 
Paso Natural Gas, Bechtel International, 
Texas Eastern Transmission, Tenneco Corp., 
and Brown & Root, Inc., have been negoti- 
ating with the Soviet Union relative to 
development of its oil and gas supply po- 
tential. 

Natural gas production in Canada was 
2,913,645 MMcf in 1972 compared with 
2,499,024 MMcf in 1971, an increase of 414.6 
billion cubic feet or 16.6%. 


Canada ranks third in natural gas pro- 
duction, exceeded only by the United 
States and the Soviet Union. About 40% of 
the total natural gas produced in Canada 
is exported to the United States, a fact 
that has caused concern about the availa- 
bility of energy for needs in Canada. As a 
result, the National Energy Board has 
placed restrictions on exports of liquid hy- 
drocarbons and natural gas. Similar to the 
case in the United States, air pollution 
controls and fuel use restrictions are swell. 
ing the demand for gas in Canada. This 
action was motivated, in part at least, by a 
report, completed in December 1972, 
which was decidedly pessimistic about the 
long-term supply of conventional oil and 
gas resources. 


Meanwhile, exploration and new oil and 
gas discoveries in the “frontier” regions, 
the Mackenzie Delta and Arctic Islands in 
the far north, and along the Atlantic 
offshore shelf in the east were encouraging. 
In fact, major reserves of natural gas have 
already been established in the Delta and 
in the Arctic Islands by Canadian and 
American oil and gas transmission compa- 
nies and groups. Also a joint Canadian 
Government and industry venture, which 
is exploring and drilling in the Arctic Is- 
lands from the Benfort Sea to Baffin Bay, 
has blocked out large reserves of natural 
gas. It is estimated that natural gas re- 
serves blocked out so far are at the 15-tril- 
lion-cubic-foot mark. In addition, explora- 
tion has intensified along Canada’s east 
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coast. The Department of Energy, Mines, 
and Resources has issued permits on 300 
million acres in the Atlantic and Gulf of 
St. Lawrence. Discoveries in the Scotian 
shelf area around Sable Island have been 
most promising; capital from U.S. compa- 
nies is playing an important role in the 
search and development of the Canadian 
oil and natural gas potential. 

Marketed production from the Nether- 
lands in 1972 totaled 2,052,443 MMcf. This 
volume is 515,944 MMcf, or 33.6% greater 
than in 1971 and 1,565,350 MMcf or more 
than 4 times greater than in 1968. Like- 
wise, gas sales continued to boom in the 
Netherlands and it is estimated that natu- 
ral gas sales totaled 58,000 million cubic 
meters or 2,048,270 MMcf in 1972. 

Natural gas from the Netherlands has 
become a premium fuel for Western Eu- 
rope so that there has been a significant 
drain on the country’s gas reserves. As a 
result, the Netherlands Government placed 
a ban on new gas export contracts with 
West Germany until substantial new natu- 
ral gas reserves are found. 

Meanwhile, the Netherlands Government 
has granted 16 companies or groups of 
companies exploration licenses to drill for 
oil and gas offshore in the Netherlands. A 
number of these blocks of offshore acreage 
are shaping up as promising gasfields, and 
exploration is just beginning to gather mo- 
mentum. 

Romania ranks fifth in natural gas pro- 
duction. It is estimated that production in 
1972 was about 954,000 MMcf or about 2% 
higher than the 943,568 MMcf produced in 
1971. Most of the gas produced is used in- 
ternally. Industry use, for fuel and 
petrochemical feedstocks, is an important 
consumer of gas in Romania. 

The North Sea remains one of the most 
promising natural gas areas of the world 
outside the Soviet Union and the Middle 
East. Estimates by the United Kingdom, 
Norway, and the Netherlands of gas re- 
serves range widely, from about 70 to 140 
trillion cubic feet. In addition, there are 
production areas offshore of Denmark, 
France, and West Germany. In the 7- 
month period, January-July 1972, the total 
production of British North Sea gas aver- 
aged 2,507.5 MMcf per day or a 47.9% in- 
An Energy Policy for Canada Phase I. V. 1, 
Analysis; v. 2 Appendices; Summary of Analysis 
Department of Energy, Mines and Resources, Ot- 


tawa. Available, Information Canada, Ottawa— 
price $10.00. 
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crease over the 1,695.8 MMcf per day in 
the comparable 1971 period. Further in- 
creases are expected as a result of new dis- 
coveries north and east of Scotland and 
the gas discovery northwest of the Frigg 
gasfield which brackets the United King- 
dom-Norway median line. 

Algeria’s marketed production is becom- 
ing a very important factor to the United 
States in view of long-range plans to im- 
port natural gas as LNG. The El Paso 


Natural Gas Co. contracted initially with 


Société Nationale pour la Recherche, la 
Production, le Transport, la Transforma- 
tion et la Commercialisation des Hydrocar- 
bures (SONATRACH) to import LNG av- 
eraging 1 billion cubic feet per day of gas 
rated at 1,125 Btu’s per cubic foot. This 
was the first base-load contract to import 
LNG on a large scale. 
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Subsequently, a contract was made to pur- 
chase another 1 billion cubic feet per day, 
lifting the total to an average of 2 billion 
cubic feet a day over a 25-year period. 
However, the FPC has yet to approve the 
second 1 billion-cubic-feet-per day contract 
between SONATRACH and El Paso. In ad- 
dition, a contract has been made with Dis- 
trigas Corp., of Boston to provide 50 MMcf 
per day over a 20-year period. Also, Easco- 
gas LNG, Inc., agreed to buy 120 billion 
cubic meters (4,238 Mcf) over a 22-year 
period. This was a relatively recent trans- 
action. In addition, SONATRACH has been 
negotiating with companies from West Ger- 
many, Belgium, France, and Spain to 
supply Europe with LNG over the longer 
term. 


TECHNOLOGY 


The predicted scarcity in natural gas 
supplies over the longer term has stimu- 
lated action on the part of industry and 
Government to spearhead research in the 
development of the gasification of coal, to 
obtain a high-Btu gas which is virtually 
the same in characteristics as pipeline- 
quality natural gas. 

Construction of a $12-million facility at 
Bruceton, Pa., to demonstrate the Bureau 
of Mines coal gasification process is ex- 
pected to be finished in August 1974. 
When completed, the pilot plant will be 
capable of processing about 75 tons of raw 
coal per day into substitute natural gas. 
The gasifier is designed to operate at 1,000 
pounds per square inch and 1,800? F, and 
to produce 100,000 standard cubic feet per 
hour (SCFH) of coal gas. One fourth of 
the raw gas will be further processed to 
produce 13,000 SCFH of pipeline-quality 
gas. The pilot plant will be operated on a 
variety of U.S. coals to provide definitive 
process information on which to design a 
commercial coal-to-synethic natural gas 
(SNG) plant. A commercial plant would 
have a capacity of 250 MMcf of pipeline- 
quality gas per day. 

Liquid gasification, that is synthesis of 
pipeline quality gas from petroleum hydro- 
carbons, has been attained in two liquid 
gasification plants. In fact, two plants, one 
in Harrison, N.J., and the other in Marys- 
ville, Mich., have been tested and found 


operable. There are within the United 
States, 31 plants for which plans have been 
announced to build gasification facilities. A 
summary of proposed LSNG plant con- 
struction is as follows: 


LSNG 
Number Feedstock production 
Feedstock of (barrels (million 
plants per day) cubic feet 
per day) 
Naphtha......... 119 749 ,200 2,8178 
Natural gas liquids- 4 
Propane/butane. .. 8 17,860 70 
Crude oll. 15 780 ,000 21,680 
Total 31 1,547,060 4,628 


== e l eee ee 
1 Feedstock requirements and LSNG production of 
one naphtha plant and two crude oil plants not 
available. Only 18 naphtha plants are identifiable. 
2 Plus low-sulfur fuel oil production of 341,000 to 
446,000 barrels per day. 


As shown in the tabulation, more than 
half of the plants are designed to operate 
on naphtha as a feedstock and most of 
these proposed plants are to be located 
along the eastern seaboard in order to be 
accessible to naptha imported from West- 
ern Europe and the Caribbean areas. The 
LSNG plant in Harrison, N.J., is using do- 
mestic naphtha as a feedstock. The other 
LSNG plant in Marysville, Mich., is using 
natural gas liquids, part of which is ob- 
tained from Canadian sources and partly 
from U.S. sources. 

Nuclear stimulation is another procedure 
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for augmenting the supply of natural gas. gas could be stimulated, but there was 
The Atomic Energy Commission has con- some tritium contamination. 

ducted three experiments to determine the The third experiment, also in Colorado, 
feasibility of using nuclear stimulation in was the Project Rio Blanco Phase I which 
the recovery of natural gas in tight forma- consisted of the near simultaneous detona- 
tions. The first, the 1967 Gas Buggy exper- tion of three 30-kiloton nuclear explosives 
iment in New Mexico was a 29-kiloton spaced one above the other more than 1 
shot. Subsequently, a 43-kiloton shot was mile underground. The detonation has 
made at Rulison in Colorado in 1969. taken place but reentry into the well will 
Both of these shots proved that the flow of not occur until September 1973. 


Table 2.—Gas industry failures reported during 1971-721 


Fatalities Injuries 
— — — ——————— Estimated 
Total number Employees Non- Employees Non- property damage 
Cause of failures employees employees (value) 
1971 1972 1971 1972 1971 1972 1971 1972 1971 1972 1971 1972 
Distribution: 
Corrosion 120 121 `.. 3 2 9 9 30 56) 
Damage by out- | 
side forces 575 60 .. 13 20 8 15 188 141 
Construction de- ^ $297,474/$574,146 
fect or material | 
failure 121 90 — 1 16 3 4 3 111 52 
Other causes 61 43 6 1 4 1 16 5 51 13 
Total........- 877 884 6 2 36 26 37 32 330 262 297,474 574,146 
Transmission: 
Corrosion 55 74 | us, lous ama 6 Iu we hs 
Damage by out- 
side forces 218 2199 -- L Lu Ge 8 6 4 
Construction de- 2,682,170/2,424,74' 
fect or material 
failure 105 BÜ l. ĩ -- 2 x 4 8 1 
Other causes.....- 87 86 1 8 LL 1 8 11 1 8 
Total 410 409 2 3 1 3 14 23 10 13 2,682,170 2,424,747 
Grand total 1,287 1,293 8 5 37 29 51 55 340 275 2,929,644 2,998,898 


1 In addition to above data compiled from written gas pipeline failure reports received by the Office of Pipe 
line Safety (OPS) during 1972, there were two fatalities and 39 injuries resulting from gas distribution incidents 
and one injury resulting from a transmission line failure, all of which occurred in 1972 but were not reported 
until after December 31. Also, additional incidents reported to OPS by none notice during 1972, but which 
did not Gei Die follow-up written reports, indicated that there were 18 fatalities and 64 injuries from distribution 
system failures. 


Source: Office of Pipeline Safety, Department of Transportation. 
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Table 3.—Gross withdrawals and disposition of natural gas in the United States 
(Million cubic feet at 14.73 psia) 


"n Gross withdrawals Disposition 
From gas From oil Total ! Marketed Repres- Vented and 
wells wells production suring flared ? 
1971 
Alabama 2 661 663 355 308 
Dco 8 125,169 103,003 226,172 121,618 72,614 38 , 880 
Arizona 87 342 1,215 Eë 847 
Arkansas 120, 454 54,429 174,888 172,154 995 1,734 
California 293,254 385, 990 679,244 612,629 66,040 575 
Colorado ,9 ,037 113,340 108,537 1,960 2,843 
Florida š 1,258 1,258 908 88 355 
Illinois 498 8,997 4,495 498 == 8,997 
Indiana................ 587 oo 537 587 are m 
Kansas...............- 729,262 160,330 889,592 885,144 1,779 2,669 
Kentucky. ............. 72, 546 177 72,128 72,728 zu one 
Louisiana 7,011,666 1,306,885 8,318,551 8,081,907 133,080 108,564 
Maryland.............. 214 M 214 214 — are 
Michigan 10, 968 15,482 26,450 25, 662 788 ae 
Mississippi. i: 107 , 727 28 , 809 136,536 118,805 12,641 5,090 
Missouri. 22 s 22 22 d SS 
Montana 81,195 6,941 38, 136 82,720 499 4,917 
Nebraska 3,028 2,026 5,054 8,496 Kë 1,558 
New Mexico 861,520 308,880 1,170,400 1,167,577 € 2,828 
New York 2,202 XN 2,202 2,202 ES Ges 
North Dakota. ........- 146 r 36,404 86,550 83,864 ET 2,686 
Ohio S. Z 61,845 18,058 79,903 179,908 — ts 
Oklahoma 1,425,847 883,239 1,809,086 1,684,260 85,027 89,799 
Pennsylvania 74,081 2,870 76,451 76,451 Ge? E 
South Dakota... - 9 9 has 9 Se 
Tennessee 99 398 497 89 E 408 
Texas cee eee es 7,827,186 2,191,458 9,518,644 8,550,705 897 , 717 70,222 
Utah_ eh eee d 26,571 41,689 74,260 42,418 28,916 2,926 
Virginia 2,619 Sé 2,619 2,619 We gei 
West Virginia 232, 205 2,109 234,314 234,027 287 S 
Wyoming.............- 819,097 72,914 392,011 380,105 8,046 8,860 
Nota! 18,925,136 75,162,895 24,088,031 22,493,012 1, 310, 458 r 284,561 
1972 

Alabama. .............- 2,601 2,009 4,610 8,644 == 966 
Alaska 126, 198 96,707 222, 905 125, 596 75,719 21,590 
Arizona. 431 378 809 442 = 867 
Arkansas............... 125,319 43,852 169,171 166,522 Se 2,640 
California 304, 049 251,348 555,392 487,278 68,114 SEH 
Colorado 94,401 27,721 122,122 116,949 415 4,758 
Florida-.--------------- ae 15,805 15,805 15,521 Sp 284 
Illinois 1,194 1, 806 8,000 1,194 ade 1,806 
Indiana 355 Së 855 855 " se 
Kansas. 751,921 141,815 893, 736 889,268 1,787 2,681 
Kentucky. c- r 63, 648 8 63, 648 63, 648 Ss == 
Louisiana..............- 6,924,204 1,285,559 8,159,763 7,972,678 123,418 63, 667 
Maryland 244 he 244 244 ze — 
Michigan 13, 523 21,730 35, 258 34,221 ee 1,082 
Mississippi 94,320 25,377 119,697 103,989 12,036 8,672 
Missouri... ............ 9 E 9 9 ae Suë 
Montana 84,958 8,179 38,137 83,474 441 4,222 
Nebraska 2,779 1,962 4,741 8,478 n 1,268 
New Mexico...........- 944,468 277,294 1,221,757 1,216,061 8 5,696 
New Vork 8,679 Së 8,679 8,679 22 M 
North Dakota 122 84,794 34,916 82,472 aad 2,444 
Ohio 72, 765 17,230 89,995 89,995 E De 
Oklahoma 1,435,726 492,223 1,927,949 1,806,887 82,265 38,797 
Pennsylvania 71,498 2,460 78,958 78,958 m er 
South Dakota. 8 EX 8 n 8 s 
Tennessee 25 180 205 25 Ss 180 
Texas-.----------------- 7,409,894 2,140,575 9,550,469 8,657,840 882 ,808 59,821 
C 25,783 49,881 75,664 39,474 30, 684 5, 506 
Virginia 2,787 SE 2,787 2,787 ae SS 
West Virginia 218,845 1,291 215,136 214,951 185 den 
Wyoming 321,368 70, 479 391,847 875,059 8,412 8,376 
Totaal 19,042,117 4,955,650 28,997,767 22,531,698 1,286,292 229, 777 


1 Marketed production plus quantities used in repressuring and vented and flared. 
2 Partly estimated; includes direct losses on producing properties and residue blown to the air. 


Source: Figures based on reports received from State agencies and Bureau of Mines estimates. 
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Table 4.—Gas wells and condensate wells in the United States 


Com- Com- Producing Producing 
pleted pleted as of as oí 
PAD district and State during during Dec. 31, Dec. 81, 
f 19711 19721 1971 2 1972 2 
District 1: 
I ²’ͥ˙à See eee eee tee eee ete _- Es 14 16 
New rü ⁰⁰ A 7 22 600 650 
Fur iii; 199 297 16, 586 16, 600 
F ³˙ ww ⁰⁰⁰yd ⁰ a Z um e SR i 
ah -s oc cows poet See E Lx 18 115 130 
West Virginia- 22.22.20 connect ct essere us Su ss. sS 496 488 21,025 21,824 
ll ⁵⁰⁰ 702 825 38,340 38,720 
District 2 
Ins 16 18 14 31 
Ar. d c E utat 2 5 r 88 87 
EE ³]ðV.i..... cee poe eee ee eles 112 868 8,585 8,621 
Funk 8 135 166 7,413 7,099 
Mieidsss cast ete wees ce oe 33 84 1,171 1,317 
Missoüři EE 1 ae 
NebrasK8z.. . cece sere ³ðiꝗſ/ſſ al meow eee tee sees 1 2 29 29 
North Dakota... = .-.----------------------------------- 1 = 29 21 
Te EE 608 721 8,179 8,680 
Gin,, ee eee asha Anae 238 341 8,507 8,457 
Penne 23 9 5 
ͥù⁰r ⁵ ⁵ U ꝗę z doch lc usata et utn iE 1,170 1,664 r 34, 032 34,340 
District 3: 
Alabama... ee cee tee eee 6 9 15 
Arkansas: 2 õſͥ ³Wwwͥ w 29 39 1,013 1,041 
ae,, ß e m. eee ss 621 818 9,748 9,456 
LE EE 13 13 400 252 
New Mexico 186 288 9,388 9,679 
jk. NEMORE MEHREREN NUS 810 943 23, 280 28,878 
ke NEE 1,665 2,060 48 ,829 48 ,816 
District 4: 
(O UG D EEN 148 124 928 984 
oh EE ͥ ͥͥ ⁰ y ĩðÄ ecd EI 83 125 1,056 1,116 
Tierken 6 13 178 20 
WYOMING... cc Go ³ A vy 43 52 840 887 
Total: eene ⁰˙·w cr ukumi am 230 814 3,002 8,187 
District 5 
Alaa esos te oe ae eR hee E E 1 2 40 50 
1Jöĩ;ö EE 2 1 5 4 
[IO EE 60 62 962 1,086 
Nevadā e Tf D. eds ee "n 
ll ³¹¹¹Ü » eer d. 63 65 1,007 1,140 
Total United States 3,8830 4,928 1 120, 210 121, 153 
r Revised. 


1 Source: American Association of Petroleum Geologists and American Petroleum Institute. 
2 Based on State estimates and State reports. 
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Table 5.—Gas and oil well completions in the United States, by State, 1967-72 
Gas Completions 1 Oil Completions 2 
1967 1968 1969 1970 1971 1972 1967 1968 1969 1970 1971 1972 
Alabama EE 1 1 5 6 9 9 10 7 8 18 
Alaska 4 7 11 5 1 2 37 77 38 67 27 12 
Arizona 2 ¿= 2 2 4 9 1 bag, 5 
Arkansas 70 46 40 36 29 39 132 103 151 100 127 96 
California 72 77 59 56 60 62 2,045 2,191 1,543 1,697 1,459 1, 045 
Colorado 45 50 47 47 148 124 145 108 158 142 154 800 
Florida.. Si ae ae S ES as ie 8 6 14 8 65 
Georgia. ae » e? - e Y = ee eier - = 
inois. ..........- 1 1 5 5 16 18 598 544 417 311 252 255 
Dia „ 5 14 7 4 2 5 148 122 129 93 81 92 
o . ss == == as - == ES e 
ans ass.. 147 90 184 108 112 368 1,264 1,210 1,271 1,044 1,099 880 
Kentucky......... 200 205 142 111 135 166 888 296 275 44 280 
Louisiana 
North........- 176 143 128 157 237 451 825 810 809 263 890 291 
South......... 164 210 230 282 200 234 464 560 471 497 898 875 
Offshore 126 184 190 150 184 133 372 476 372 382 258 258 
Total 

Louisiana.. 465 537 543 539 621 818 1,161 1,346 1,152 1,142 1,046 919 
Michigan 26 28 15 19 38 84 73 73 49 81 87 
Mississippi 15 12 16 12 18 18 226 161 195 211 175 87 
oun. ....-...- Se x4 DS " 1 Sa 12 17 10 6 Se 
Montana 22 40 31 74 38 125 194 319 186 64 45 83 
Nebraska 1 SS 1 2 1 2 42 64 57 89 47 48 
Nevada..........- 25 e - = = 1 = e Gi =š 
New Mexico 257 150 263 159 186 238 594 512 561 841 401 502 
New York 13 10 12 17 7 22 163 83 112 69 96 
North Carolina me 2s m e 2s = = ic za = -— es ae 
North Dakota ie 1 1 72 49 49 48 49 23 
S eee s 214 230 395 688 608 721 792 726 645 508 891 426 
Oklahoma 443 370 397 321 238 341 1,377 1,323 1,604 1,343 1,174 1,025 
Pennsylvania 271 253 277 250 199 297 273 47 547 441 4 584 
South Dakota z d EM = 8 bës =e z e Sc 2 4 
ennessee.. ...... 1 6 7 4 28 9 8 a 4 2 57 14 
Texas. 952 763 908 774 810 948 4,727 3,779 4,256 4,187 8,880 3,963 

Utans 10 5 16 10 6 13 9 88 47 29 
Viriginia....-.---- = a 24 e e 18 EM qM 1 atm «s a 
Washington zu E Sc 23 Se 22 2 PM Ss i Së 8 
West Virginia 384 522 652 553 496 488 269 119 135 192 138 84 
Wyoming........- 89 89 57 45 48 52 399 501 699 627 405 845 


Grand total. 3,659 8,456 4,083 3,840 8,880 4,928 15,829 14,881 14,868 18,020 11,858 11,306 


1 Includes multiple completion wells which produce gas from all zones. 
2 Includes multiple completion wells which produce gas from one or more zones but oil from at least one zone. 


Source: American Petroleum Institute Quarterly Review of Drilling Statisties for the United States, Annual 


Summaries 1967-1972 inclusive. 
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NATURAL GAS 835 
Table 11.—Summary of potential supply of natural gas in the United States 
(excluding Hawaii and island territories) 
as of December 31, 1972 
(Trillion cubic feet at 14.78 psia and 60° F) 
Supply area Probable Possible Speculative Total 
Area total—48 States 
Onshore (hole depth): 
hh, eet eet e 121 153 189 418 
15, 000-80, 000 fl. hh Rer Sac memes 33 45 59 . 187 
Totál- EE 154 198 198 550 
Offshore Mad depth): 
0-600 1t... 12 L CC l eu edm Edu due 58 74 71 208 
800-1, 5⁰õ /// ĩðV-u aui ĩ ĩ LL 8 11 18 9 27 
/ ⁰ð¹W¹wÜ ²ĩ²˙i!... ³ •³ m sapu unie ee Eu 58 92 80 280 
Grand total 48 States 212 290 278 780 
Area K—Alaska 
Total d ur. e lll Doa Su au ulus as ee 54 94 218 866 
Grand total 48 States and Alaska. ..................- 266 884 496 1,146 
1 Less than 1 trillion cubic feet. 
Table 12.—Estimated productive capacity of natural gas in the United States, 
December 31, 1972 
(Million cubic feet per day at 14.78 psia at 60° F) 
Productive capacity Productive capacity 
State State 
Non- Asso- Non- Asso- 
asso- ciated- Total asso- ciated- Total 
ciated dissolved ciated dissolved 
Alabama 19 8 27 New Mexico. .....- 2,566 1,197 8,768 
Alaska 585 72 657 New Vork 12 == 12 
Arkansas...... 735 53 788 North Dakota 2 108 105 
California 1. 1,214 802 2,016 Ons 8 242 48 290 
Colorado 42 47 474 Oklahoma 6,730 1,976 8,706 
Florida = 64 64 Pennsylvania 22 2 224 
Illinois. ....... 1 11 12 Texas 1. 23, 434 7,751 81,185 
Indiana S A Utah g 124 72 196 
Kansas 6,740 192 6,932 Virginia 17 ES 17 
Kentucky ....- 19 200 West Virginia 553 6 559 
Louisiana 1. 23,775 3,888 27,618 Wyoming 940 390 1,880 
Michigan...... 153 111 264 Other States f deno 10 2 12 
Mississippi 265 59 324 
Montana 176 32 208 Total....... 69,144 16,854 85,998 
Nebraska 10 6 16 


1 Includes offshore productive capacity. 


? Includes Arizona, Iowa, Maryland, Minnesota, Missouri, South Dakota, Tennessee, Washington. 


Source: Committee on Natural Gas Reserves, American Gas Association. 
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Table 13.—Quantity and value of natural gas delivered 
Residential Commercial 
Region and State 8 umber of Quantity Value Number of Quantity Value 
consumers million (thousands) consumers million (thousands) 
(thousands) cubic feet) 3 (thousands) cubic feet) 3 
New England: 
Connecticut 370 82,879 $68,849 30 12,792 $22 ,207 
Maine, New Hamp- 

shire, Vermont 79 6,086 12,920 6 8,583 5,929 
Massachusetts 1,014 86,171 197,332 66 82,085 57,567 
Rhode Island 18,294 21,298 10 4,060 7,645 

Total............. 1,616 188,880 806,894 112 52,470 93,848 

Middle Atlantic 
New Jersey 1,626 149,924 802,547 177 60,114 90,472 
New Tork. 8,854 868 , 412 587,274 268 128,147 171,978 
Pennsylvania 2,219 305, 492 414,247 151 118, 114 125 ,217 
Totál- cs 7,699 818,828 1,304, 068 591 301, 375 887,662 
East North Central 
Illinois.. 2, 872 487, 845 553, 704 216 218, 160 185, 486 
Indiana ͤ , 089 169 ,267 192 ,626 105 81,419 16,888 
Michigan 1.970 355, 266 390, 082 170 152, 874 139, 268 
/ ee ee 2,497 418,831 504,161 195 188,719 167, 205 
Wisconsin 774 104, 648 140, 019 65 40,914 2 
r eee 9,152 1,595,857 1,780,592 751 682, 086 610, 056 
West North Central 
LOWS se eset ey 578 96,463 106,688 69 58,904 60,068 
5 614 100, 720 74, 130 59 54, 940 29,178 
Minnesota........... 623 107,119 181,863 57 55,687 52,854 
Missouri 1.029 160, 082 175, 610 88 90,646 66,583 
Nebraska..........- 884 59,978 69,438 50 87,294 234 
North Dakota 10, 346 11,712 8 9,874 7,968 
South Dakota........ 78 18,182 14,922 10 9,618 6,981 
Total... sa ene 8,309 547 , 890 574,368 386 806,908 286,261 
South Atlantic 
Delaware 79 8,858 14,292 5 8,205 ; 
Florida... 845 12,837 84,121 29 18,981 25,966 
Georgia 757 85, 256 107, 167 59 40,278 85,924 
Maryland and Dis- 

trict of Columbia... 845 89,042 146,830 67 88,844 48, 467 
North Carolina 291 88,048 46,492 42 18,108 ,085 
South Carolina 238 20, 627 83,818 24 18,027 18,587 
Virginia 471 55, 427 88,572 45 27,087 82,890 
West Virginia 861 59,528 57,380 32 23 , 792 17,820 

Total. ` 8,887 864,118 528,167 808 182,767 200,082 

Eat So South Central: 
bama. 551 53,897 67,601 42 86,363 26,886 
Kentucky ap 549 85,881 79,440 53 85,318 27,297 
Mississippi 844 89,834 42,559 47 20,079 14,095 
Tennessee. .........- 404 58,763 55,053 54 41,481 86,791 
Total............- 1,848 282 ,375 244,653 196 183,186 105,019 

West South Central: 

Arkansas 392 47,387 89,189 51 81,489 18,106 
Louisiana 859 82, 847 75, 805 72 34,014 20, 306 
Oklahoma 650 77, 608 69, 692 68 89,687 22,688 

T 2, 698 240, 662 244,081 248 94,086 , 961 

dv E 4,599 448 ,504 428,717 434 199,176 120,006 


See footnotes at end of table. 
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to consumers in 1972, by type of consumer and by State 
Industrial 1 Electric utilities Other consumers ? Total 
tity Value Quantity Value Quantity Value 10 
million (thousands) (million (thousands) million (thousands) illion e 
cubic feet) 34 cubic feet) 36 cubic feet) 3 cubic feet) š 

14,054 $16,485 80 $13 4,218 $5,338 683,968 $112,892 
2,886 2,867 717 822 95 82 18,267 22,120 
28, ,591 85, 335 8,088 3,654 4,748 5,426 159, 623 299, 260 
4, 302 4, 939 148 76 674 982 22, 478 40, 985 
49,788 59,572 8,978 4,065 9,725 11,828 259,336 475,207 
82,679 61,058 25,039 12,244 2,808 8,215 320,559 415,531 
108 , 084 88 ,240 75,507 35,639 19,179 19,793 689,329 902,919 
365, 075 263, 219 5,474 2,732 9,404 7,862 798,559 818,277 
550,838 418,512 106,020 50,615 81,386 80,870 1,808,447 2,191,727 
898,617 258,919 72,796 81,739 6,328 98,753 1,188,746 1,028, 551 
291,182 162,188 17,972 7,656 8,883 8,149 568 , 7. 1,502 
272,819. 172,106 58,958 28,651 7,096 5,166 846,508 785,278 
428,598 270,014 16, 689 8,878 19,849 15,537 1,131,681 965,295 
138, 117 87 , 842 28 ,074 12,605 ,88 1,888 814,592 284,118 
1,528,828 946,069 194,484 89,029 89,495 28,998 4,040,250 8,454,789 
105,886 48,899 60,776 23,095 2,719 1,248 324, 247 229, 998 
177, 678 59,165 180,156 67,919 6,346 2,069 519 , 835 282, 456 
104,908 50,880 51,926 20,615 24,850 14,891 843,940 270, 103 
99,112 44, 006 58, 896 21, 674 16, 860 6,946 415, 596 814,769 
55,989 21,328 49,189 18,181 8,224 8,306 210,624 131 , 482 
2,889 1,430 828 18 i ix 28,487 21,242 
6,138 2,345 8,548 1,283 1,591 832 84,067 26,318 
552,095 284,048 404, 763 152,899 60,090 28,792 1,871,746 1,226,363 
10,095 1,632 2,430 1,176 Gs Sie 24,088 27 ,448 

86 ,874 43,350 170, 220 68, 599 4,262 2,020 298 ,174 174,056 
154,505 82,660 38, 483 13,759 4,719 8,978 823,186 243,488 
61,219 45,914 7,043 2,592 5,606 5,308 201,254 249, 106 
83,771 50,011 16,812 8,440 6,092 4,295 157 , 826 180 , 828 
81,841 ,849 24,509 11,986 1,110 662 141,114 104,847 
53,112 31, 602 4,512 1,882 1,189 5,297 147,227 159, 743 
98,907 52,401 457 175 2,862 2,058 180,541 129,884 
625,324 858,419 264,416 108 ,559 81,790 28,618 1,468,410 1,218,840 
164,796 69,874 2,749 968 1,026 519 258,831 165,798 
78,011 42,594 10,014 8,655 7,530 4,895 216,749 157,881 
146,609 50,140 100, 403 82 ,229 4,525 2,552 810,950 141,575 
185,109 67, ,014 16,165 5,302 4,278 2,457 250,741 166,617 
524, 525 229, 622 129,831 42,154 17,854 10,428 1,086,771 631,871 
146,288 50,616 72,852 22,719 9 845 298,484 130, 975 
1,016,536 881,891 882,36 104,769 82,817 10,841 1,548,088 542,612 
124,974 36, 617 259 ,943 64,726 4,215 2,129 506,877 195 , 797 
1,889,243 478,208 1,285, ,118 870,118 47 ,092 15, 022 8,506,146 1,166,830 
8,127,041 896,827 1,999,777 562,827 84,592 27,837 5,859,090 2,085,714 


838 


Region and State Number of 
consumers 
(thousands) 

Mountain: 
Arizona. ...........- 465 
Colorado 583 
Idaho ............-. 81 
Montana 148 
Nevada 89 
New Mexico. ........- 281 
| a EOE 268 
Wyoming 79 
Total............- 1,989 

Pacific: 

Alaska 21 
California 5,818 
regon. ------------ 204 
Washington 279 
Total... 6,322 
Total United States 89,871 


Residential 


tity 
million 


ubic feet) 3 


272, 890 

8,894 
637,289 
38,681 
707,645 


SS 
be 


5,125,982 


1 Includes refinery fuel use of 1,070,626 MMcf. 
2 Includes deliveries to municipalities and public authorities for institutional heating, street lighting, etc. 


š Quantities in MMef at 14.78 peia. 


Value 


(thousands) 


16, 459 
259, 705 


56, 672 
796,492 


6,228,151 


* Includes 53,989 MM cf used for carbon black production. 


s Source: Federal Power Commission. 
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Number of 
consumers 


Commercial 


Quantity 
(million 


(thousands) cubic feet) ? 


485 
8,857 


15, 798 
158, 160 
9, 106 
224,108 
14,188 
28,086 


270,488 


2,286,561 


Table 13.—Quantity and value of natural gas delivered 


Value 
(thousands) 


241,797 
2,105,219 
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to consumers in 1972, by type of consumer and by State—Continued 


Industrial! Electric utilities Other consumers 2 Total 
Quantity Value tity Value Quantity Value Quantity Value 
(million (thousands) dulllion (thousands) (millio (thousands) (million (thousands) 
cubic feet) 34 cubic feet) š 5 cubic feet) ? cubic feet) š 

68 ,089 80,030 77,715 82,563 4,014 2,882 201,968 124,665 
82, 763 27, 395 66,929 20,614 ,278 528 802,083 158,442 
80,809 16,246 Lx -— 1,874 1,179 51,908 48,686 

83,192 12,679 1,218 418 2,680 1,278 71,848 ST 
7,672 5, 485 40, 043 18,860 5,681 3,431 69,522 48,848 
76,768 25,871 59,141 21,823 15,111 5,158 202,884 98,896 
60,758 22,116 8,718 1,208 14 10 121,264 72,966 
54,968 16,545 2,857 860 1,494 488 97,854 42, 478 
409,519 156,367 251,621 96,346 82,091 14,839 1,124,281 687 , 745 
12,828 8,432 18 , 085 5,666 6,905 8,218 49,818 40,228 
623,479 298, 659 605, 790 242,816 7,483 3,702 2,098,094 1,411,749 
62,167 33,881 408 392 248 100,486 94,028 
101,169 47,752 = ES 168 94 168,054 181,436 
799,143 888,724 619,288 248,166 14,898 7,257 2,411,402 1,677,436 
8,167,096 8,683,160 3,978,678 1,354,160 821,421 183,952 19,879,733 18,549,642 
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Table 15.—Underground storage statistics, December 31, 1972 
(Million cubic feet at 14.78 psia at 60° F) 


Type of reservoir Total gas Total 
Number y ————— ————————— in storage reservoir 
State of Dry Oil Number reservoirs capacity 
reser- gas and Oil Water Other of (million (million 
voirs gas wells cubic feet) cubic feet) 
Arkansas 5 5 Se da Tn 22 22 10,088 42,610 
California 7 8 4 SÀ nu Ex 244 132, 876 366,143 
Colorado 6 4 1 = = 11 57 14,868 0 
UE 8 28 8 Ls 1 19 - 1,408 508 , 825 927 ,935 
Indíana................. 27 16 == aw 11 EN 859 63,54 Wi 
Iowa....---------------- q Ne us ES 7 Ste 289 145,697 281,900 
CCC 16 16 as an = de 743 76,151 106 , 584 
Kentucky. .............- 21 15 ER 4 e 1,082 67,962 200,717 
Louisiana............... 5 n ss d Lc 07 140,418 228 , 860 
Maryland.. ------------- 1 = 8 z E 27,860 64,710 
Michigan................ 88 80 1 1 ex 21 2,415 876,619 781,383 
SE 1 e" as c 1 E 8,951 0, 
Mississippi 4 3 us p * ?1 69 71,694 108,956 
mg? FFC 1 xc ge a pot 78 25,848 45, 
Montana. ----.---------- 5 5 == 5 ae du 134 134,610 218,152 
Nebraska 1 1 He: Gi = se 15 14,745 39,270 
New Mexico 1 1 Sie Se mo DN 22 te z 
New Tork... 17 17 2 t he M^ 780 92,808 184,788 
C77 21 21 - as ES Sieg 8, 849,918 504,11 
Oklahoma 11 10 1 NS ie n" 191 208,426 817,418 
Pennsylvania 68 68 ae Kë SE WS 2,128 574, 182 768, 
CCC 17 6 5 6 ce = 180 72, 785 175, 995 
Utah. 2 .. . . . 8 1 Se Se pz 1 qs 8 1,667 1,679 
Washington MR 1 = == Gs 1 EN 58 16,176 17,649 
West NS R PENNE 85 88 2 SC TM s 1,167 850,903 486 , 742 
Wyomn g 8 7 due = 1 == 28 41,495 88,248 
Totaal 348 275 16 8 46 3 15,129 3, 523, 053 6,039,788 
1 Coal. 
2 Salt. 


Source: American Gas Association. 


Table 16.—Natural gas stored in and withdrawal statistics 
(Million cubic feet at 14.73 psia) 


1971 1972 
State a : d 2 ⅛ dd UR E 
Total Total Net Total Total Net 
stored withdrawn stored Stored withdrawn stored 
Alabama... ..... . . eg c wERT EVA 992 809 183 568 439 129 
Arkansas 1,674 1,108 566 1,816 1,187 129 
California___ Ee LR 89,878 77,749 11,624 118,758 78,087 45,671 
Sole ; , 488 —594 ; i —5 
Delaware. .....................- 189 189 Se 
uns Een RS ms 214,871 127,279 87,592 287 ,098 197,188 89,910 
Indiana nnn 383,816 26,939 6,877 40,220 40,29 — 
Io AA ss 53, 186 45, 400 7,7 53,137 45, 858 7,279 
7777... ͤ ——— masa sma 49 , 267 49,083 184 46,810 48,391 —1,581 
Kentucky- “. 46,139 29,919 16,220 51,437 43,138 ,299 
RUNI 132,263 62,899 69,864 84,201 84,734 —b533 
Maryland. dd 11,746 9,434 2,312 7,920 8,192 —272 
Massachusetts 841 96 1,496 1,074 
Michigan.-.---....--.------------ 296 ,475 289 ,599 6,876 275 ,460 306,491 —31,081 
FFC ; 289 860 : 1,944 15,604 
Missouri. -~ --------------------- 11,741 10,296 1,445 10,188 8,692 1, 
Montana..................-..--- 18,668 11,864 6,804 ,801 7,281 1,520 
Nebraska 5,982 2,856 8,626 8, ; à 
New Jersey. ..................-.- 1,626 1,469 157 1,765 1,785 —20 
Now York... . . 48 ,026 40,607 7,419 82,777 42,894 —10, 117 
Goo 8 188,916 168,838 20, 083 168 , 884 185,454 —21,570 
Oklahoma „ 66, 666 45,698 20,968 59,061 ,852 —7,79 
Pennsylvania. .................-- 803,28 284,509 18,777 815,183 822,254 —7,071 
E 86,850 84,452 2,398 87,251 47,269 89 ,982 
(er EE 155 691 216 
EE 2,286 247 2,039 278 98 185 
Washington 6,200 1,242 9,608 6,365 8,248 
West Virginia.......------------- 190,785 161,539 29,246 171,946 194,109 —22,163 
Wyom ng 11,325 4,551 6,774 11,99 e 7,190 


842 MINERALS YEARBOOK, 1972 


Table 17.—Quantity and value of marketed production of natural gas in the United States 


1971 1972 
Average Average 
State Quantity Value wellhead Quantity Value wellhead 
(million (thousands) value (million (thousands) value 
cubic feet) 1 (cents per cubic feet) 1 (cents per 
million million 
cubic feet) cubic feet) 
Alabama 15.1 31.282 35.2 
Alaska. 121, 618 r 17, 878 r 14.7 125,596 18,468 14.7 
Arizona. ..............-.- 53 17.8 18.1 
Arkansas 172,154 29, 426 17.1 166, 522 28,808 17,8 
California 612, 629 199,717 82.6 487 ,278 179,818 86.8 
Colorado 108,537 16,982 15.6 116,949 1,980 16.6 
Florida. 270 29.9 15,521 4,967 82.0 
Illinois 498 r 189 r 28.0 1,194 884 28.0 
Indiana r 89 r 16. 5 35 15. 5 
FFF 885, 144 127,267 14.4 889,268 127,859 14.4 
Kentucky. .............- 72,72 ,253 25.1 ; 25.1 
Louisiana 8,081,907 1,632, 545 20.2 7,972,678 1,626, 426 20.4 
Maryland. .............- r 48 r 20.0 20.9 
Michigan 25, 662 6, 776 26.4 34,221 10, 506 30.7 
Mississippi- - ------------ 118,805 24,880 20.9 108,989 28,077 21.0 
Missouri 5 24. 8 24.9 
Montang .-.-------------- 82,720 8,959 12.1 88,474 4,117 12.8 
Nebraska 8,49 612 17.5 61 17.8 
New Mexico 1,167,577 176,187 15.0 1,216,061 225,420 18.6 
New Tork ; 661 80.0 „679 1. 199 32.6 
North Dakota. .......... 88,864 5,655 16.7 82,472 5,455 16.8 
r ²˙ A s eee 79,903 27, 007 33.8 89,995 85,271 89.2 
Oklahoma 1,684,260 273,945 16.3 1,806,887 294,528 16.3 
Pennsylvania „451 20, 770 r 27.2 ,958 22,889 80.3 
Tennessee 20 22.1 80.0 
BXÜN EE 8,550,705 1,376,664 16.1 8,657,840 1,419,886 16.4 
CJ e.t amus ; i 16.7 9,47 ; 17.0 
Virginia 2,619 822 81.4 2,787 892 82.0 
West Virginia 234 ,027 60 ,618 25.9 214,951 64,485 80.0 
Wyoming 380, 105 58, 156 15.3 375, 059 60, 760 16.2 
Total.. ----------- 22,493,012 74,085,482 18.2 22,531,698 4,185,869 18.6 


r Revised. 
1 Marketed production of natural gas represents gross withdrawals less gas used for repressuring and quanti- 
ties vented and flared. 


Source: Figures based on reports received from State agencies and Bureau of Mines estimates. 


Table 18.—Average wholesale prices for 14 large cities and adjacent areas 
(Cents per Mcf) 


Standard metropolitan statistical area July 1, July 1, July 1, July 1, July 1, 


1967 1969 1970 1971 19721 
Baltimore 22 ai dows deel ewe uid 42.32 41.98 43.98 52.60 53.22 
Boston: -sesser adas ensi nuca ced eee 60.37 68.64 65.76 76.17 76.78 
/ ĩ’.wé«:ſ ĩðͤ E EOS asss 80.08 29.68 81.98 86.04 86.65 
Cleveland... ----------------------------- 42.76 40.50 44.64 49.09 52.90 
Detroit- isi ³˙·5A y 37.11 38.82 39.91 41.48 47.84 
Los Angeles 81.24 31.60 84.68 38.78 40.74 
Minneapolis 35.20 36.29 36. 80 42. 59 45.14 

Sl ĩðV 42.23 43.90 43.45 41.18 53.6 

NOW b C was ¼——ꝛT 41.51 41.52 42.51 45.98 51.98 
Philadelphia 40.76 48.20 48.42 46.90 58.28 
punk 38. 85 88.87 48.44 49.78 49.26 
St; Louis... Uus eee een eee 88.74 88.77 87.26 47.62 49.87 
San Francisco. ._.....-----.-------------- 28.68 80.81 33.67 85.17 86.52 
Washington, D.C. 48.89 47.13 51.06 61.64 60.29 


1 Reflects contingent rates in effect subject to subsequent reduction and refund. 
Source: Federal Power Commission. 
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Table 19.—Average price of residential heating gas by area 1965-1972 
(Cents per 10 therms) 


Standard metropolitan January January January January January January January January January 
sta area 1965 1966 1967 1968 1969 1970 1971 1972 1978 
Atlanta... 82 0.824 0.824 0.824 0.824 0.824 0.824 1.009 1.107 
Baltimore 1.298 1.189 1.284 1.255 1.265 1.882 1.327 1.518 1.518 
Boston.................. 1.447 1.420 1.416 1.426 1.486 1.499 1.568 1.802 1.814 
Buffalo 896 86 878 870 905 982 1.028 1.218 228 
Chicago................. 909 .926 .982 .944 . 895 965 1.021 1.110 1.180 
Cincinnati. .....--------- " 764 . 7157 . T71 752 799 812 949 974 
Cleveland. .............. 785 784 . 786 . 129 . 182 747 858 896 
677... 725 724 727 740 755 847 849 . 868 890 
Detroit... -------------- 855 852 .850 .850 .850 86 878 .958 998 
Houstoůn us .761 .761 .712 871 875 .928 .957 1.000 
Kansas City............- ds 582 .575 569 609 681 717 720 
Milwaukee -- 1.067 1.067 1.067 1.101 1.247 1.272 1.850 391 
inneapolis—St. Paul oe . 860 .828 .810 851 877 913 . 998 1.078 
New York... .. 1.861 1.862 1.305 1.290 1.299 1.820 1.868 1.568 1.660 
Philadelphia 1.378 1.370 1.380 1.879 1.380 1.381 1.480 1.459 1.531 
Pittsburgh... . 768 806 796 .809 . 845 880 970 1.018 1.064 
St. Louis 22 889 839 .888 . 842 916 .979 1.098 1.097 
San Francisco—Oakland. . 599 599 610 . 608 . 610 .622 714 762 840 
EE 6 1.182 1.157 1.150 1.150 1.159 1.159 1.249 1.270 
Washington, D.C........- 1.185 1.095 1.847 1.287 1.815 1.862 1.860 1.505 1.569 
United States 
average . 820 . 885 . 831 . 888 . 844 .874 .920 1.010 1.047 


Source: Bureau of Labor Statistics, Monthly release, “Retail Prices and Indexes of Fuels and Electricty” 
table 7; U.S. average, table 2. 
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Table 22.—Natural gas: Production by country 


Country ! 


North America: 


Barbados 


Mexico 
Trinidad ma Tobago 
United Sta 


South [ossi 


Argentina 
Bolivia 


Chile 


Bulgaria 
Czechoslovakia 7 


Germany, East 
Germany, West 
Hungary 100 


- ep vm —êꝑöẽẽ 222 Á 


Angola 
Congo E Ss 


E 
lachen of *...... 
Gabon 


Asia: 


Bahrain 
Bruni 
Burma 18... 
China, People's 
Republic of e... 
India 


Oman 
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See footnotes at end of table. 


(Million cubic feet) 


1970 
Gross Marketed 
production * 
1117 
r 2,625,927 12,277, 109 
65,026 481,107 
120,699 66,687 
28,786,453 21, 920, 642 
270, 688 212, 452 
29 ,000 e 1,800 
44,688 e 8,000 
r 269, 405 r 94,298 
104, 894 46,736 
10,176 e 500 
74,818 16,822 
1,710,200 848,630 
67,027 66,992 
1, 865 1,865 
r $16,723 r 16,728 
r 6 42,619 r 42,519 
r 861,974 242, 964 
* 14,000 14, , 000 
r 9 466,654 r 9459, ' 822 
s 122,506 122, 506 
r ¢ 465,123 r 465,123 
1,118,375 1,107,427 
* 183,014 188,014 
r 883,957 r11 883,957 
* 106 106 
e 7,520,000 *6,990,829 
r 6397 ,644 897 ,644 
e 840,000 r 100,223 
28,749 e 1,500 
r 6353 r 858 
87 ,000 8,000 
1,900 r 1,130 
r 685,148 e 10,400 
$1, 1,58 
285, 804 3,920 
3 r 177 
r691,217 r91,217 
25,406 12,805 
* 20,421 20,421 
126,654 7,965 
r 7,800 re2,000 
120,000 60,000 
50,288 28,878 
108,435 ,488 
1,094,194 r 71,226 
200,000 21,720 
€4,753 4,753 
88,311 82,682 
r 632, 032 r 180,400 
e 6,500 2,698 
r 95,000 1,500 
r * 118,435 r 118,435 
127,000 e 89,000 
710, 940 r 79, 636 
29,000 6,000 
r 32, 420 r 82,178 
25, 000 5,000 
266,200 26,700 
25,000 6,000 


1971 


Gross 


24, 088,031 
286,654 


1, 680, 252 


66 , 790 
61,780 
$11,560 
€ 43,190 


880,690 

* 100,000 
° 562,779 
* 131,128 
472, 724 
1,546,669 
, 123 

6 190,094 
943 ,568 
e71 


e 7,900,000 


0,596 


r e 260 , 000 
r e 27,000 


938,347 


86,000 
88,520 
25,000 


865,543 
86,000 


Marketed 


106 
2,499,024 
418,552 

465 074 
22,498,012 


229 ,828 


16,985 
368, 230 


64,293 

1,780 
11,560 
48,190 


252 , 463 

100,000 

* 555,194 

181,128 

412,724 

1,536,499 
8 


190,094 
11 943 , 568 
71 


7,500,729 
0,596 


89,749 
10,000 


1972 p 


Gross 


e 180 
8,816,058 
0,232 

e 107,000 


23,997,767 


* 8,200,000 


€ 952, 952 
e 350,000 


1,126,974 


40,000 
44,682 
24,000 


* 412,000 
44,000 


Marketed 


production ? production? production? production 2 production ê 


e110 
2,913, 645 
496,019 


e 70,000 
22,581,698 
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Table 22.—Natural gas: Production by country—Continued 
(Million cubic feet) 


1970 1971 1972 » 
Country 1 — — — — —L—F—ö—9— — — 
Gross Marketed Gross Marketed Gross Marketed 
production? production? production? production? production 2 production š 
Oceania: 
Australia s 53,061 53,061 6 79,049 79 ,049 * 112,681 112,581 
New Zealand 68,769 8,769 10,627 8,592 12,484 e 9,000 
Total... . . . r 46,806,168 r37,589,580 49,834,263 40,252,299 51,679,494 42,481,435 


e Estimate. p Preliminary. r Revised. 

1In addition to the countries listed, Albania, Cuba, Mongolia, and Thailand produce crude oil and presum- 
ably produced natural gas, but available information is inadequate to estimate output levels and the share of 
gross production that is a classifiable as marketed. 

2 Comprises all marketed production (see footnote 3) plus gas vented, flared, reinjected for repressuring and 
used to drive tubrines (without being burned). 

3 Comprises all gas collected and utilized as fuel or as a chemical industry raw material, including gas used in 
oil and/or gasfields as a fuel by producers, even though it is not actually sold. 

* Apparently, natural gas that is vented or flared is not included in reported gross production; marketed out- 
put presented here is the difference between reported gross production and reported injected into reservoirs. 

5 Total production is obtained from coal mines. 

Gross production not reported; marketed output has been reported in lieu of a gross production estimate 
because the quantity flared, vented and/or reinjected is believed to be small. 

? Includes output from coal mines as follows in million cubic feet: Czechoslovakia: 1970—11,442; 1971— 
12,290;1972—13,000 (estimate); West Germany; 1970— 19,670; 1971— 20,165; 1972— 20,482 (estimate); 
Poland: 1970—7,810; 1971—-7,784; 1972—7,950 (estimate); United Kingdom: 1970—5,686; 1971—4,838; 
1972—4,600 (estimate). 

8 No marketed production reported; there probably is some small field use, but available information is 
inadequate to make reliable estimates. 

9? Revised to include output from coal mines, not previously included. 

10 Available statistics used for both gross and marketed production comprise marketed production plus gas 
used for repressuring, but exclude gas vented and/or flared. In 1968 (latest available figure), gas used for 
repressuring constituted only 0.4% of the total. Information is inadequate to make a reliable estimate of gas 
vented and/or flared, but it is believed to be small. 

11 Marketed production not reported; gross production (officially reported) has been used in lieu of a marketed 
oe estimate because the quantity flared, vented and/or reinjected is believed to be small (less than 

°). 

12 Data are for year beginning March 21 of that stated. 

13 Data are for year ending June 80 of that stated. 

4 Includes V of production reported for the former Kuwait-Saudi Arabia Neutral Zone. 
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Natural Gas Liquids 


By S. O. Wood, Jr.’ and Leonard L. Fanelli 2 


Production of natural gas liquids from 
gas-processing plants increased to an alltime 
high of 6382 million barrels. This pro- 
duction was 20.4 million barrels more than 
the 1971 output, an increase of 3.3%. Nat- 
ural gas liquids production was valued at 
$1,452 million, 4.895 higher than the 1971 
value of $1,386 million. 

Natural gas liquids are products ob- 
tained from the processing of natural gas 
at natural gasoline plants, cycling plants, 
and fractionators. Included are ethane, the 
liquefied petroleum gases (LPG—butane, 
propane, and butane-propane mixtures), 
isobutane, mixed gases, natural gasoline, 
plant condensate, and finished products in- 
cluding gasoline, special naphthas, jet fuel, 
kerosine, distillate fuel oil, and miscel- 
laneous finished products. 

Continued demand for petrochemical 
feedstock and increased recovery capability 
contributed to the 20-million-barrel, 25%, 
increase in ethane production. Propane 
production increased 2.8% to 218.0 million 
barrels. Total butanes output increased 
1.4% to 122.5 million barrels. Natural ga- 
soline production was 156.5 million barrels, 
2.1% less than in 1971. Isopentane output 
increased 30.3% to 7.2 million barrels. 
Plant condensate production decreased 
14.5% to 22.0 million barrels. 

Record high production contributed to 
an alltime natural gas liquids stock inven- 
tory of 108.9 million barrels at plants, in- 
cluding underground storage, in September 
1972. The LPG portion of the stock inven- 
tory was 97.6 million barrels, compared 
with 92.0 million barrels in September 
1971. | 

Earlier than usual cold weather, an unu- 
sually wet corn crop, and curtailment of 
natural gas deliveries precipitated a pro- 
pane supply imbalance in some Midwest- 
ern States late in the year. By yearend pro- 
pane futures for December 1973 delivery 
were 8 cents per gallon, about 40% higher 


than 4 months earlier. 

The average unit value of natural gas 
liquids production was $2.28 per barrel, an 
increase of 1.895 from the comparable 1971 
value. Unit values increased for all natural 
gas liquids components except the “Other 
products" category. LPG and ethane value 
increased 3.8% to $1.91 per barrel. Natural 
gasoline and isopentane value was $3.06 
per barrel, an increase of 2.0% over the 
1971 average. Plant condensate value in- 
creased 0.6% to $3.39 per barrel. Finished 
gasoline and naphtha unit value increased 
74% to $4.66 per barrel. Other products 
average value declined 15% to $2.58 per 
barrel. 

Data presented in this chapter were 
compiled from operating reports of natural 
gasoline plants, cycling plants, and frac- 
tionators that process natural gas. Included 
are all natural gas liquids except the small 
volume, considered to be insignificant in 
the national and State totals, recovered at 
pipeline compressor stations and gas dehy- 
dration plants. Plant condensate is in- 
cluded in natural gas liquids; field-sepa- 
rated condensate, however, is included 
with crude oil. Ethane and liquefied gases 
such as butane and propane, recovered 
from the crude oil refining operations, are 
classed as liquefied refinery gases (LRG) 
and reported as refinery products. 

Annual reports were received from all 
large producers and distributors and from 
most of the dealers that sell more than 
100,000 gallons of LPG per year. To reflect 
total shipments, the sample of dealer ship- 
ments was expanded by Petroleum Adminis- 
tration for Defense (PAD) districts on the 
basis of domestic demand in the districts. 

Components of natural gas liquids used 
in this chapter are defined as follows: 

Butane.—Includes all products covered 
by NGPA specifications for commercial bu- 


1 Petroleum engineer, Division of Fossil Fuels. 
2Survey statistician, Division of Fossil Fuels. 
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tane, except those that contain 80% or 
more isobutane. 

Butane-Propane Mix.—Includes all prod- 
ucts covered by NGPA specifications for 
commercial butane-propane mixtures. 

Distillate Fuel Oil.—Includes all light 
oil for shipment as fuel, including diesel 
fuel oil. 

Ethane.—Includes ethane only. All other 
LPG mixed with ethane are reported in 
their respective product classification. 

Gasoline.—Includes all products within 
the gasoline range for shipments as motor 
fuel. 

Isobutane.—Includes all products covered 
by NGPA specifications for commercial bu- 
tane, which contains 80% or more isobu- 
tane. 

Isopentane.—Includes segregated isopen- 
tane. 

Jet Fuel.—Includes all aviation turbine 
engine fuel for both military (JP-4 and 
JP-5) and commercial use. 

Kerosine.—Includes all grades of kerosine 
or range oil. 

Natural Gasoline.—A hydrocarbon mix- 
ture used primarily for blending or fur- 
ther processing into finished gasoline. 

Other Products.—Al] products not other- 
wise classified. 

Plant Condensate.—Includes those liquids, 
mostly pentanes and heavier, recovered 
and separated at raw natural gas inlet 
separators and scrubbers. 

Propane.—Includes all products covered 
by the Natural Gas Processors Association 
(NGPA) specifications for commercial and 
HD-5 propane. 


Special Naphtha.—Includes all hexanes 
and heptanes. 

Production of natural gas liquids is 
reported by States; however, production 
for Louisiana and Texas is also reported 
by districts. Louisiana is divided into an 
Inland district and a Gulf Coast district. 
The Gulf Coast district includes Vernon, 
Rapides, Avoyelles, Pointe Coupee, West 
Feliciana, East Feliciana, Tangipahoa, St. 
Helena, and Washington Parishes and all 
parishes in the State south of these. All 
parishes not included in the Gulf Coast 
district are in the Inland district. 


The Bureau of Mines producing districts 
in Texas correspond, with one exception, 
to groupings of Texas Railroad Commis- 
sion districts: 
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Bureau of Mines Railroad Commission 
districts districts 
Gulf Coast Nos. 2 and 8. 
West Texas Nos. 575 8 and 8A. 
East Proper.......... Part of No. 6 (East Texas 
field in Cherokee, Smith, 
D penur, Rusk, and Gregg 
Counties). 
Panhandle........... No. 10. 
Rest of State 
North. nn. Nos. 7B and 9 
Central o. 
South, No. A 
Other East Texas. Nos. 5 and 6 (exclusive of 
East Proper). 


The Bureau of Mines also groups refin- 
eries by geographical refining districts. 
These refining districts may be combined 
to correspond with the PAD districts, as 
follows: 

PAD I.—East Coast.—District of Co- 
lumbia, Maine, New Hampshire, Vermont, 
Massachusetts, Rhode Island, Connecticut, 
New Jersey, Delaware, Maryland, Virginia, 
North Carolina, South Carolina, Georgia, 
Florida, the following counties of New 
York: Cayuga, Tompkins, Chemung, and 
all counties east and north thereof, and 
the following counties of Pennsylvania: 
Bradford, Sullivan, Columbia, Montour, 
Northumberland, Dauphin, York, and all 
counties east thereof. 

PAD L—Appalachian No. 1—West Vir- 
ginia and those parts of Pennsylvania and 
New York not included in the East Coast 
district. 

PAD IL—A4ppalachian No. 2—The fol- 
lowing counties of Ohio: Erie, Huron, 
Crawford, Marion, Delaware, Franklin, 
Pickaway, Ross, Pike, Scioto, and all coun- 
ties east thereof. 

PAD [1.—Indiana-Illinois-Kentucky—In- 
diana, Illinois, Kentucky, Tennessee, Michi- 
gan, and that part of Ohio not included 
in the Appalachian district. 

PAD II.—Oklahoma-Kansas, Missouri 
Oklahoma, Kansas, Missouri, Nebraska, and 
Iowa. 

PAD IL—Minnesota-Wisconsin-North Da- 
kota-South Dakota—Minnesota, Wisconsin, 
North Dakota, and South Dakota. 

PAD III.— Texas Inland—Texas, except 
Texas Gulf Coast district. 

PAD III. Texas Gulf Coast—The fol- 
lowing counties of Texas: Newton, Orange, 
Jefferson, Jasper, Tyler, Hardin, Liberty, 
Chambers, Polk, San Jacinto, Montgomery, 
Galveston, Waller, Fort Bend, Brazoria, 
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Wharton, Harris, Matagorda, Jackson, Vic- 
toria, Calhoun, Refugio, Aransas, San Pa- 
tricio, Nueces, Kleberg, Kenedy, Willacy, 
and Cameron. 

PAD III.— Louisiana Gulf Coast—The 
following parishes of Louisiana: Vernon, 
Rapides, Avoyelles, Pointe Coupee, West 
Feliciana, East Feliciana, Tangipahoa, St. 
Helena, Washington, and all parishes 
south thereof; the following counties of 
Mississippi: Pearl River, Stone, George 
Hancock, Harrison, and Jackson; and in 
Alabama: Mobile and Baldwin Counties. 

PAD IIL.—North |. Louisiana-Arkansas— 
Arkansas and those parts of Louisiana, 
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Mississippi, and Alabama not included in 
the Louisiana Gulf Coast District. 

PAD IIL—New Mexico—New Mexico. 

PAD IV.—Rocky Mountains—Montana, 
Idaho, Wyoming, Utah, and Colorado. 

PAD V.—West Coast—Washington, Ore- 
gon, California, Nevada, Alaska, Arizona, 
and ‘Hawaii. 

Some data in the chapter are based on 
the Bureau of Mines refining districts, and 
others refer to the PAD districts. Maps 
showing the PAD and Bureau of Mines re- 
fining districts appear in the Crude Petro- 
leum and Petroleum Products chapter of 
this Minerals Yearbook volume. 


DOMESTIC PRODUCTION 


Domestic production of natural gas liq- 
uids totaled 638.2 million barrels, a 3.3% 
increase over that of 1971. Growth in the 
volume of ethane extraction was the prin- 
cipal contributor to the 20-million-barrel 
increase in natural gas liquids output in 
1972. 


700 


THOUSAND BARRELS 
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Historic production of natural gas liq- 
uids and categories of principal compo- 
nents are shown in figure 1. Figure 2 il- 
lustrates the relative production of natural 
gas liquids principal components in 1972. 
LPG production increased 2.1% to 344.0 
million barrels and accounted for 53.9% of 


1965 1970 1973 


Figure 1.—Production of natural gas liquids in the United States. 
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Figure 2.—The relative production of natural gas liquids components, 1972. 


natural gas liquids output. Propane pro- 
duction was 218.0 million barrels, 2.8% 
higher than in 1971. Production of butanes 
(normal, other, and isobutane) aggregated 
122.5 million barrels, 1.4% higher than in 
1971. Natural gasoline and isopentane out- 
put totaled 163.7 million barrels, 1.0% less 
than comparable 1971 output. Ethane pro- 
duction of 100.7 million barrels was 15.8% 
of total natural gas liquids output. Pro- 
duction of plant condensate declined for 


the fourth consecutive year. Output of 22.0 
million barrels was 14.5% less than in 1971. 

Production of finished petroleum prod- 
ucts at natural-gas-processing plants totaled 
7,757,000 barrels. Motor gasoline accounted 
for 53.9% of the finished products, and 
other components included kerosine, 
13.795; distillate fuel oil, 15.795; special 
naphthas, 3.495; and miscellaneous products, 
13.3%. 


RESERVES 


The American Gas Association, Inc. 
(AGA) Reserves Committee estimated that 


natural gas liquids proved reserves at year- 
end 1972 totaled 6,787 million barrels, a 
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decline of 7%. This was the fifth consecu- 
tive year in which proved reserves have de- 
clined. According to AGA data, the year- 
end reserve to 1972 production ratio was 
9.0:1, compared with 13.4:1 in 1967, when 
proved reserves were at an alltime high. 
Reserve additions from the discovery of 
new fields and new reservoirs totaled 87 
million barrels. These additions were prin- 
cipally in Louisiana (41.1 million barrels) , 
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Texas (27.1 million barrels), and Alabama 
(9.6 million barrels). Texas accounted for 
42.6%, and Louisiana accounted for 31.5% 
of the Nation’s proved natural gas liquids 
reserves at yearend 1972. Although reserves 
estimates were higher in five of the 23 
States reported, the overall change in re- 
serves was a decrease of 517.7 million bar- 
rels. l 


PRODUCTIVE CAPACITY 


According to the AGA, estimated pro- 
ductive capacity at yearend 1972 was 
2,867,000 barrels per day, a decline of 
155,000 barrels per day during the year. 
Increases in productive capacity were esti- 
mated for Kansas, up 60,000 barrels per 
day; Oklahoma, 22,000 barrels per day 
higher; and Michigan, up 1,000 barrels per 
day. Significant decreases were reported for 
Texas, Louisiana, and New Mexico. Re- 
spectively, decreases were 168,000, 26,000, 
and 17,000 barrels per day. Leading States 
and productive capacity in thousand bar- 
rels per day at yearend 1972 were Texas, 
1,229; Louisiana, 884; Kansas, 228; Okla- 
homa, 204; and New Mexico, 168. 


As natural gas liquids production is a 
function of natural gas production and 


processing, productive capacity is depend- - 


ent upon rates of gas production from 
crude oil and natural gas reservoirs. The 
AGA has defined productive capacity of 
natural gas liquids as the amount of hy- 
drocarbon liquids that would be produced 
coincident with the estimated productive 
capacity of natural gas based on unit re- 
coveries at normal producing rates. Such 
estimated capacities are not limited by lack 
of capacity of processing plants or other 
surface facilities, and it is emphasized that 
adequate facilities would be required to ef- 
fect the recovery of liquids from the natu- 
ral gas produced at these rates. It should 


also be recognized that such facilities can- 
not be enlarged quickly. Therefore, the es- 
timated natural gas liquid capacities, 
which relate to increased production of gas 
from oil and gas wells operating at their 
productive capacities, are theoretical and 
may not be realized in event of an 
emergency.3 Although productive capacity 
estimates determined in accordance with 
the above definition are theoretical, they 
are useful in determining potential availa- 
bility. 

The long-term trend of annual increases 
in capacity of gas-processing plants ended. 
At yearend, daily capacity was 73.26 billion 
cubic feet, compared with 75.14 billion 
cubic feet at yearend 1971, according to 
The Oil and Gas Journal annual survey.* 
At yearend 1972 there were 786 gas-proces- 
sing plants, 19 less than at the beginning of 
the year. 

Increases in plant capacity were reported 
for Colorado, Kansas, Mississippi, Utah, 
and West Virginia. However, declines in 
other States resulted in a net decrease of 
1.88 billion cubic feet per day in gas-proc- 
essing capacity. 

Texas and Louisiana continued as the 
leaders in number of plants and processing 
capacity. Combined, they had 501 plants, 
64% of the U.S. total. Capacity of these 
plants was 52.30 billion cubic feet per day, 
71% of the Nation's total. 


CONSUMPTION AND USES 


Input of natural gas plant products into 
refineries totaled 302.4 million barrels, an 
increase of 6.1% from the 1971 level. The 
increase resulted principally from a 36.3% 
larger volume of plant condensate input. 
Of the 53.2 million barrels of plant con- 
densate input, 31.4 million barrels were 


3 American Gas Association, American Petroleum 
Institute, and Canadian Petroleum Association. 
Reserves of Crude Oil, Natural Gas Liquids, and 
Natural Gas in the United States and da and 
United States Productive Capacity as of Dec. 31, 
1971. V. 26, May 1972, p. 108. 

* Cantrell, Aileen. 1973 Survey of Gas-Processing 
ran Oil and Gas J., v. 71, No. 28, July 9, 1975. 
P 
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imports, virtually all from Canada, LPG 
input to refineries increased from 79.7 mil- 
lion barrels in 1971 to 85.2 million barrels, 
a 6.9% change. Natural gasoline input to 
refineries decreased 2.4% to 156.9 million 
barrels. As indicated below, 51.9% of natu- 
ral gas plant products input into refineries 
was natural gasoline. The following is a 


tabulation of natural gas plant product in- 


puts into refineries in 1,000 barrels: 


1971 1972 % 
change 
Condens ate 39,020 53,190 736.3 
Isopentane. .......... 5,541 7,188 +29.6 
SS UN 79,695 85,198 +6.9 
Natural gasoline. ..... 160,681 156,879 —2.4 
Total.......... 284,987 302,445 76.1 


Domestic demand for liquefied refinery 
gases (LRG) and LPG totaled 413.6 mil- 
lion barrels, 12.1% higher than the 1971 
level. Of the 1972 domestic demand, 292.9 
million barrels was for LPG produced at 
gas-processing plants, 84.0 million barrels 
was for LRG for fuel use, and 36.7 million 
barrels was for LRG for chemical use. Pro- 
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pane (including propylene) demand ac- 
counted for 326.8 million barrels, or 
62.9%. Plant propane demand was 232.6 
million barrels. Refinery propane and pro- 
pylene demand was 94.2 million barrels of 
which 69.1 million barrels was for fuel use, 
and the remaining 25.1 million barrels was 
for chemical use. 

Domestic demand for butane (including 
butylene) increased to 77.3 million barrels. 
Plant butane demand was 59.4 million bar- 
rels. Refinery butane and butylene demand 
totaled 17.9 million barrels, 12.2 million 
barrels for fuel use and 5.7 million barrels 
for chemical use. 

Ethane (including ethylene) domestic 
demand increased significantly, 21.0%, to 
106.2 million barrels. Virtually all ethane 
was used for petrochemical feedstocks. Ac- 
cording to the U.S. Tariff Commission, 
preliminary production of ethylene, the 
principal market for ethane, increased 2 
billion pounds to an alltime high of 20.5 
billion pounds. For comparative purposes 
ethylene production was 5.9 billion pounds 
in 1960, and 18.5 billion pounds in both 
1970 and 1971. 


STOCKS 


A record high stock inventory of 116.2 
million barrels of natural gas liquids was 
attained September 30, 1972. Stocks at nat- 
ural-gas-processing plants and terminals 
(including underground) were 108.9 mil- 
lion barrels, an increase of 9.6 million 
barrels over comparable stocks on Septem- 
ber 30, 1971. Principal stock increases were 
in propane (8.7 million barrels) and 
ethane (3.8 million barrels) . Stocks of nor- 
mal butane decreased 8.2 million barrels. 

At yearend 1972, total natural gas liq- 
uids stocks were 842 million barrels, 9.8 


million barrels less than comparable stocks 
at yearend 1971. Natural gas liquids stocks 
at refineries were 5.0 million barrels at 
yearend 1972, a decrease of 0.6 million 
barrels from stocks at yearend 1971. Stocks 
at plants and terminals (including under- 
ground) totaled 79.2 million barrels, 9.2 
million barrels less than comparable year- 
end 1971 stocks. By components, the major 
stock changes were for propane, down 12.5 
million barrels; butane, down 4.1 million 
barrels; and ethane, up 3.7 million barrels. 


PRICES AND VALUE 


The average unit value of natural gas 
liquids was $2.28 per barrel, 1.895 higher 
than the 1971 average. At yearend propane 
futures prices had increased significantly, 
but factors such as alltime record high in- 
ventories, influence of long-term contracts, 
and price constraints set forth by the Fed- 
eral Government contributed to the small 
increase in average value. Increases in av- 
erage unit value for LPG and ethane were 


virtually nationwide, and total value in- 
creased 10.295 to $848 million. LPG and 
ethane total value accounted for 58.4% of 
natural gas liquids total value. 

Unit value increases for natural gasoline 
and isopentane increased 2.0%; however, 
the total value of $500 million was less than 
an 0.8% increase because production de- 
clined. Natural gasoline and isopentane 
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value was 34.5% of natural gas liquids 
total value. 

Although plant condensate average unit 
value increased 2 cents to $3.39 per barrel, 
production decreased, and total value de- 
clined 14% to $75 million. Unit value of 
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finished gasoline and naphtha increased 32 
cents to $4.66 per barrel. Total value de- 
clined, however, as production declined 
17%. Average unit value for other prod- 
ucts decreased 15% to $2.58 per barrel. 


FOREIGN TRADE 


Plant condensate and LPG imports to- 
taled 63.8 million barrels, an increase of 
63.6% over that of 1971. The increase was 
attributed to a continuation of Oil Import 
Administration regulations that allowed 
natural gas liquids produced in the West- 
ern Hemisphere from Western Hemisphere 
crude and gas to be imported without 
being subject to quotas and also to the in- 
creasing gap between domestic production 
and demand. 

Plant condensate imports increased from 
13.3 million to 31.4 million barrels. Can- 
ada supplied 99.595 of plant condensate 
imports, and the remainder was from Ven- 
ezuela. LPG imports increased from 25.7 
million to 32.4 million barrels, a 26% in- 
crease. Canada provided 86% of LPG im- 
ports, and Venezuela supplied 12%. Lead- 
ing suppliers of the remaining 2% ranked 
as follows: Saudi Arabia, Chile, Libya, Ma- 
laysia, Oman, Kuwait, and the United 
Kingdom. 


The distribution pattern of natural gas 
liquids imports in thousand barrels was as 
follows: 


PAD district LPG Plant Total 
condensate ! 

717710 Ure 5,386 798 6,184 
JJC gusano 14,441 16,478 30,919 
III oe aoe 787 - 781 
IV_ ss ae 5,405 11,162 16,567 
EE 6,432 2,990 9,422 

Total 382,401 81,428 68 , 829 


1 Includes natural gasoline. 


According to Bureau of the Census data, 
LPG exports totaled 11.5 million barrels, a 
22% increase over 1971 exports. Value of 
these exports totaled $46.6 million, an in- 
crease of 59%. Ninety percent of LPG ex- 
ports were to Mexico, Japan received 7.7%, 
Canada received 1.095, and the remaining 
1.395 was distributed among more than 20 
countries. LPG exports were comprised of 
butane, 7.2%; propane, 32.6%; and bu- 
tane-propane mixtures, 60.2%. 


WORLD REVIEW 


Production data and sufficient informa- 
tion to make reliable estimates were not 
available for most nations. Among the re- 
ported larger worldwide projects that were 
approved or under construction were the 
following: 

In Algeria the state-owned petroleum 
company, Société Nationale pour la Re- 
cherche, la Production, la Transport, la 
Transformation, et la Commercialization 
des Hydrocarbures (SONATRACH), was 
constructing two butane and propane units 
at the north and south sectors of the Hassi 
Messaoud oilfield. Combined capacity of the 
two units is 950,000 tons per year (11.2 
million barrels). LPG output was sched- 
uled to commence in March 1973. 

Approval was granted by Argentina to 
Hydrocarbons Research, Inc., for construct- 
ing a 61,500-ton-per-year propane and bu- 
tane plant in Santa Fe Province. 


In Australia, Esso Standard Oil (Aus- 
tralia) Ltd. was constructing a gas treating 
and processing plant at Longford, Victoria. 

One of the most active countries adding 
to its gas-processing capability was Canada. 
Included in the construction program were 
the following. Amoco Canada completed 
an 188-million-cubic-foot-per-day (MMcfd) 
plant at Pointed Mountain, Northwest 
Territories, At yearend the company was 
completing a 75-MMcfd plant at Ricinus, 
Alberta. The plant was designed to recover 
mixed LPG and pentanes plus heavier hy- 
drocarbons by the refrigeration process. 
Aquitaine of Canada Ltd. completed an 
180-MMcfd expansion of its Ram River 
plant. This expansion added 22,000 gallons 
per day of pentanes plus heavier hydrocar- 
bons and also 2,000 long tons of sulfur per 
day capacity. Canadian Superior Oil Ltd. 
started an 162-MMcfd expansion at its 
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Harmattan, Alberta, plant. The refrigera- 
tion-absorption process is being used. 

Iranian Oil Exploration Co. completed a 
500-MMcíd gas-processing plant at Karanj, 
Iran. Expected natural gas liquids recovery 
is 10,200 barrels per day. 

U.S.S.R. awarded a $24 million contract 
for engineering and supply of five natural 
gas drying and condensate-handling plants 
to the French firm ENSA. Construction 
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started on these plants that were designed 
to treat 1.4 trillion cubic feet of gas per 
year from the Jamalo-Nenietzki fields. A 
242-MMcfd fractionating plant is to be 
constructed at the Grosnij field by a 
French consortium headed by GEXA. 

Naftagas Naftna Industrija completed an 
100-MMcfd natural gas liquids plant at 
Mokrin, Yugoslavia. 
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Table 6.—Production of natural gasoline by vapor pressure and PAD district 
in the United States, 1972 


(Thousand barrels) 
Reid vapor pressure District District District District District Total 
I II III IV Vv 
12 pounds and less. 269 2,589 59,681 1,649 856 65,044 
Over 12 pounds including 14 pounds 775 6,155 16,282 890 49 24,101 
Over 14 pounds including 18 pounds a 4,797 8,575 796 282 14,899 
Over 18 pounds including 22 pounds 17 861 1,018 51 1,488 2,985 
Over 22 pounds including 26 pounds ae 1,364 18 , 758 204 1,186 16,512 
Over 26 pounda sss T 4,871 23,012 854 4,122 88,459 


Total: E 1,061 20,187 122,276 4,448 8, 533 156, 450 


Table 7.—- Comparison of 1971 and 1972 natural gas liquids production and value 


Thousand barrels Thousand dollars ch pet 
° % b % 
——— change —— n change 
1971 1972 1971 1972 1971 1972 
LPG and ethane.. _ _ _ ` _ 417,684 444,786 +6.5 769,397 847,810 +10.2 1.84 1.91 73.8 
Natural gasoline and 
isopentane........... 165,297 163,701 —1.0 496, 676 500, 425 +.8 3.00 8.06 +2. 
Plant condensate 25,754 22,022 — 14.5 86,870 74,728  —14.0 8.87 8.89 +.6 
Finished gasoline and 
naphthas 5, 352 4,446 — 16.9 28,210 20,787 —10.7 4.84 4.66 Lu. A 
Other products. ........ 8,778 8,811 —12.4 9,901 8,588 —13.8 2.62 2.58 —1.5 


Total or average.. 617,815 688,216 73.8 1,886,054 1,452,283 +4.8 2.24 2.28 +1.8 


Table 8.—Estimated proved recoverable reserves of natural gas liquids: 
in the United States 


(Thousand barrels) 
Changes in reserves in Reserves Dec. 81, 1972 
Reserves 1972 
Dec. 81,  ————————————— 
State 1971 Extensions Discoveries, Change 
and new fields Non- Associated Total from 
revisions and associated dissolved Dec. 81, 
reservoirs 1971 
Alabama 24, 197 —5, 755 9, 588 26, 841 765 27,606 +8,409 
Alaska 454 in EN EN 442 442 —12 
Arkansas 9,619 —358 2 5,888 2,895 7,778 —1,841 
California 233 151,091 —10,056 Sa 3,606 123,120 126,726 —24,865 
Colorado 26,231 —8, 215 235 9, 916 6, 163 16,079 —10, 152 
Florida 11,265 —2,9'16 m dia 8,800 8,800 —2, 465 
Illinois. ..........- 942 +40 e Sé 814 814 —128 
Indiana — n n 14 — 
S 276,598 7144, 526 706 382, 885 10, 197 898,082 4116, 489 
Kentucky......... 47,118 2, 46 , 782 46,782 — 
PCS 2,467,880 — 124, 740 41,065 1,798,986 841,851 2,135,887 —882,048 
Michigan à +8,747 8,79 ,581 18,49 , 026 +6,442 
Mississippi 14,988 +889 478 7,411 ; 14,620 —818 
ont ana 9,081 3, 975 PE 8,488 4,418 —4,668 
„ 1,419 +687 EM 1,630 +211 
New Mexico 550,026 +4,596 877 817,645 185,142 502,787 —47,289 
North Dakota 41,128 90 45,277 45,867 —1,761 
Oklahoma 338,358 7736, 022 2, 586 237,749 97,412 885,161 —3, 192 
Pennsylvania 17 ve — 
Texas . 8,100,617 ＋ 100, 375 27,098 1,608,194 1,288,889 2,891,588 —209, 084 
Utah............. , 947 +2,118 D 7 ; e + 
West Virginia. 82 ,268 +5,485 — 82,084 x 82,084 —179 
Wyoming 97, 642 ＋6, 163 334 46,587 44,654 91,191 — 6,451 
Total 7,804,227 4151, 383 86,940 4,572,721 2,218,888 6,786,559 —517, 668 


1 Natural gasoline, liquefied petroleum gases, and condensate. 
2 Includes offshore. Remaining proved natural gas liquids reserves in the Gulf of Mexico estimated to be 
872,491,000 barrels. 


Source: American Gas Association. 
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Table 9.—Estimated productive capacity of natural gas liquids in the United States 1 
(Thousand barrels per day) 


Productive capacity Productive capacity 
Non- Associ- Non- Associ- 
associated ated Total. associated ated— Total 
dissolved issolved 
Alabama 1 1 2 New Mexico 71 97 168 
kansas. 3 2 5 North Dakota 

California 22 1 49 50 Oklahoma 135 69 204 
Colorado 4 4 8 Texas 2232 669 560 1,229 
Florida - 1 1 Utah. onc 1 

Kansas 222 6 228 West Virginia 15 e 15 
Kentucky....... 6 za 6 Wyoming 17 22 39 
Louisiana 2 772 112 884 Miscellaneous 2. ice -- ES 
Michigan........ 8 4 7 

Mississippi 3 2 5 Total 1,925 942 2,867 
Montana........ 1 1 2 

Nebraska 1 1 2 


1 During the heating season immediately following Dec. 31, 1972. 
2 Includes offshore. 


3 Includes Alaska, Arizona, Illinois, Indiana, Iowa, Maryland, Minnesota, Missouri, New York, Ohio, 
Pennsylvania, South Dakota, Tennessee, Virginia, and Washington. 


Source: Committee on Natural Gas Reserves, American Gas Association. 


Table 10.—Production, stocks, and demand of liquefied gases and ethane 
at gas-processing plants and refineries 


(Thousand barrels) 
Butane- 
Ethane Propane Butane propane Isobutane Total 
mixtures 
Production: 
At gas-processing plants. 100,691 218,039 88, 924 3, 535 33, 547 444, 786 
At refineries: : 
For fuel use SR 69,038 12,940 2,536 Se 84,514 
For chemical use 9,197 25,024 5,673 8,892 2,079 45,865 
Total. ERR 109,888 312,101 107,537 9,968 35, 626 575,115 
Net change in stocks: 
Liquefied petroleum gases: 
At gas- processing plants 3,687 —8, 560 —3, 182 129 —874 —8, 800 
At refineries. ...............- 8 —579 —189 —7 159 —616 
Liquened refinery gases: 
For fuel uge sa —91 718 —127 SE 495 
For chemical use SR —70 4 —1 —8 —75 
Exports_____ . ues EROR S 6,502 4,967 ae A 11,469 
Importe, . nem amato Se 15,851 16,550 "TN 8 32, 401 
Used at refineries_.______._______-_.-- chs 8,984 44,512 2,486 34, 262 85,198 
Domestic demand: 
At gas-processing plants 1 97,004 282,593 59,366 928 x 889,891 
At refineries: 
For fuel use KS 69,129 12,227 2,663 E 84,019 
For chemical use 9,197 25,094 5,669 8,898 2,087 45,940 
Total u oes 106,201 326,816 77,262 7,484 2,087 519,850 
Yearend stocks: 
Liquefied petroleum gases: 
At SR plants 7,052 48,219 10,389 944 8,255 74,859 
Atrefnerieg. -------------- De 190 1,425 81 1,481 8,077 
Liquefied refinery gases: 
For fuel use sm 4,959 2,161 867 ze 7,487 
For chemical use. i 198 15 2 84 294 


C 2-222 7,052 53,561 18,990 1,844 9,770 85,717 
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Table 12.—Liquefied refinery gases and ethane produced at refineries for fuel 
and chemical use in 1972 


(Thousand barrels) 
Butane- 
PAD districts and States Ethane Propane Butane propane Total 
mixture 
District I: 
New Jereen / l.l. -.ll.l-. ES 5,473 1,245 106 6,824 
Pennsylvania.............................- ES ,047 1 m ,158 
Other States ji T 9,810 122 6 8,938 
Total District ʒ¶· l.. E 16,880 1,478 112 17,920 
District II: 
Illinois... uu ee Lulu. K 8 "E 7,771 159 Sg 1,930 
Indiana... . . . s ACA Lcd eet es EB = 978 287 ER 1,265 
Le EECH 590 8,905 105 5 4, 600 
RAA EE ues 1,091 161 zd 1,242 
Michigan. E 1,604 110 5 1,719 
Nee ars 2S 5,007 Ee oe 5,007 
Glen du 8,256 255 163 8,674 
Other States 2 = 1,962 112 222 2,296 
Total District Ii 590 25, 574 1. 179 390 27,788 
District III: 
Alabama and Mississippi. - = 2,048 6 64 2,118 
e dee De 167 48 > 215 
Louisiana: 
Gül EE 8,147 14,646 2,269 2,788 22,840 
mall ĩ uuu S a 73 109 161 883 
Total Louisiana. ....................- 8,147 14,719 2,868 2,989 28,178 
New Medien... -- 216 248 ER 459 
Texas: 
Gülf eM" 4,802 20,945 9,884 616 85,747 
Wost- ee 104 1,282 602 7 1,84 
1C117Cö·Ü—24%᷑ĩũ ee ee mr. Du E 246 SR Ss 246 
Panbandie -0-2-2-0 ae 1,017 417 ae 1,484 
(RE eae hias sss 8 120 87 - 157 
Total Texas. ....................-.-.- 4,906 23,560 10,8340 623 89,429 
Total District III........................- 8,058 40,710 18,005 8,626 65,394 
District IV: 
Coloradwo 2l. l.l... S= 126 803 ES 429 
Montt: Lu Aoranocecce edm m 629 51 - 680 
Utah. ce JJ ĩ ͤ u E ON T" 548 11 6 565 
TEE 8 208 191 175 577 
Total District IN... 8 1,511 556 181 2,251 
Wl d Luce Ead 551 9,987 4,474 2,119 17,081 
Total United States. 9,197 94,062 320,692 6,428 130,379 


1 Includes Delaware, New York, Virginia, and West Virginia. 
2 Includes Minnesota, Missouri, Nebraska, North Dakota, Tennessee, and Wisconsin. 
3 Ineludes 2,079,000 barrels of isobutane used for petrochemical feedstock. 


866 MINERALS YEARBOOK, 1972 


Table 13.—Refinery input stocks of natural gas plant products 
(Thousand 


PAD district I PAD district II 


East hs dns Ind., Minn., Okla., Total 
Coast lac Total lac m 


Natural gas plant products: 


Propnsane zz e E ge 5 Be Ka 5 
Isobutane...............-- 86 87 78 -- 8,883 1,287 5,457 10,127 
Normal butane............. 215 xi 215 -- 8,846 i 4,00 9,287 
Other butane gel 58 — 4,211 698 1,609 6,518 
Butane-propane mix........ za Leg Ge ats 805 EM 85 340 
Natural gasoline... ........ 889 9 898 -. 7,162 1,608 11,417 20,182 
Plant condens ate 487 960 1,447 475 13, 497 6 618 — 20,590 
Pat!!! —— 1,627 1,059 2,686 475 32,409 11,636 22,524 67,044 
Stocks at refineries:! 

pane.____ 3cl shee SG Ao = ge a x s a 
Isobutane..............--- Ee a EC -- 40 15 179 284 
Normal butane............. 4 fe 4 ES 14 8 235 257 
Other butane Ge ES t E = 22 22 44 
Butane-propane mix........ e ENS ae i 2 ak 8 5 
Natural gas oline a ie os ES 40 44 117 201 
Plant condensate. .........- m = es ES 142 42 2s 184 
ll! xev e 4 Gë A " 288 181 556 925 


Liquefied refinery gases: 
Refinery outputs: 
Propane and/or propylene... 14,984 1,896 16,380 324 16,822 1,285 7,698 25,574 


Butane and/or butylene_____ 1,448 80 1,478 "n 707 49 972 1,128 
Butane-propane mix........ 106 6 112 Dë 5 222 168 890 
Isobutane be we 2 Se Ge ER 51 51 
o A 16,488 1,482 17, 920 324 17,084 1,506 8,279 27,148 
Stocks at refineries:! l 
Propane and/or 8 ylene... 820 20 840 2 1,088 20 187 1,197 
Butane and/or butylene... . 9 E 9 sz 191 2 30 228 
Butane-propane mi e Se 5s E zu 2 89 41 
Isobutane.. -.-.------------- Së p zz = a Sé 89 89 
S/ Zum a 829 20 849 2 1,229 24 245 1,500 


1 Stocks as of Dec. 31, 1972. 
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and refinery output and stocks of liquefied refinery gases, by product 


barrels) | 
PAD district III PAD PAD 
— H n T- dist. IV dist. V 
Other United 
Texas Texas La. North La., N. Mex. Total Rocky West States 
Inland Gulf Gulf Ark. Mt. Coast 
710 254 2,887 "T EL 8,851 m 78 8,984 
6,487 7,479 6,767 912 222 21,817 878 1,784 34,629 
1,140 8,240 8,108 246 442 18,171 782 8,345 81,800 
477 1,838 516 6 8 2,840 1,288 1,220 11,364 
EM 1,112 764 4 E 1,880 974 872 8,466 
16,396 89, 005 24,208 1,034 555 131,198 1,608 10,186 164,062 
24 12,121 2,026 2,076 M 16,247 11,876 8,580 58,190 


25,184 119,544 45,266 4,278 1,227 195,499 16,261 20, 965 802 ,445 


— m 149 A os 149 41 zs 190 

89 409 698 9 2 1,157 16 24 1,481 

40 614 841 8 5 1,008 7 11 1,282 

6 7 68 es =a 81 9 9 48 

15 De = 15 11 — 31 

879 620 90 62 11 1,156 9 52 1,418 
š 199 z 65 - 62 ʻa 

458 1,849 1,361 139 18 3,825 155 96 5,005 

2,615 20,945 16,858 576 216 40,710 1,511 9,937 94,062 

8,500 2,265 157 243 12,058 8,399 18,618 

7 616 2,788 215 eo 8,626 181 2,119 i 

63 884 == P Ex 947 6 1,075 2,079 

3,578 30,945 21,411 948 459 57,841 2,248 16, 530 121, 182 

70 753 2, 085 6 4 2,918 19 178 5,162 

131 46 1,504 5 = 1,686 10 248 2,176 
e 12 we 4 ei 5 807 

" 4 ue ue sl 4 8 88 84 
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Table 14.—Refinery input of LPG by product and PAD district 


(Thousand barrels) 
PAD district United 
Item States 
I II III IV V 
1970 

O oho eee ³ - 50 580 9 867 1,506 
Normal butane 690 8,668 16,479 1,028 487 27 , 297 
Other butanes____.__..--.-.--.------ 1,200 6,284 2,895 1,28 8,188 14,697 
Isobutane. .........................- 211 9,244 20,686 911 1,181 82,299 
Butane-propane mix.................. E 1,548 2,296 889 275 4,508 

Total LHGMGWwWwWwewemeꝛeꝓ 2,167 25,744 42, 936 8,562 5,898 80,807 

1971 

Prop anne „ 257 59 2, 506 Sp 451 8,278 
Normal butane 686 8,402 15,759 847 8,669 29,868 
Other butanes. .....................- 11 6,105 2,651 1,163 1,191 11,121 
Isobutane. .........................- 24 ,648 19,547 92 2,207 82,851 
Butane-propane mix... dee 417 2,065 871 8,587 

Total LPG __ lll 978 24,681 42, 528 8,306 8,252 19,695 

1972 

Propalhé . EN 5 8,851 78 
Normal butane .------------------ 215 9,287 18,171 782 8,845 81,800 
Other butanes. .....................- 58 6,513 2, 1,238 1,220 ,964 
Isobutane. .........................- 78 10,127 21,817 1,784 84,629 
Butane-propane mix.................. i 840 1,880 874 872 8,466 


Total FEE“ 341 26,272 48,059 8,272 7,249 85,198 
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Table 15.—Stocks of natural gas liquids and ethane in the United States 
(Thousand barrels) 


Natural gasoline Other finished 
LPG and ethane and isopentane products and 
plant condensate Total Total 
Date — — —— ——— n F L e at plants atre- Grand 
fineries total 


At At At 
plants Atre- plants Atre- plants Atre- terminals 
and fineries and fineries and fineries 
terminals terminals 


terminals 
Dee. 81: 

1988 71, 140 647 2,628 1,860 1,528 187 75,296 2,644 17,940 
1969.......... 53,981 571 3,868 1,557 1,208 232 58,552 2,860 60,912 
1970.......... 60,595 794 4,828 1,766 1,074 451 65, 8,010 69,002 
1 DEE ; 8,698 3,678 1,485 1,084 419 88,421 5,597 94,018 

Jan. 31 171,816 4,048 8,686 1,672 1,252 881 76,704 6,101 82 
Feb. 29. 2 2,898 3,777 1,594 1,202 446 68,282 4,988 73,170 
Mar. 311 63,741 2,578 3,858 1,622 1,178 461 68,777 4,661 18,488 
Apr. 30. 69,808 2,661 ; 1,554 1,358 498 75,101 4,658 79,764 
ay 1 79, 736 4,5 8,965 1,420 1,288 605 84,9 6, 528 91,512 
une 30. 88,018 4,782 3,711 1,489 1,107 504 92,881 6,725 99,556 
July 31....... 95,378 5,118 3,825 1,464 1,160 885 100,868 6,967 107,330 
Aug. 31....... 99,842 5,5 8,886 1,745 1,219 601 104,897 7,849 112,246 
Sept. 30. 108,728 5,078 : 1,521 1,188 792 108,853 7,881 116,184 
Oct. 31. 100,868 4,608 3,629 1,591 1,101 686 105,098 6,885 111,988 
Nov. 30. 90,192 3,449 3,487 1,899 994 609 94,678 5,457 100,180 
Dec. 31....... 74,859 3,077 3,384 1,418 996 510 79,288 5,005 184,248 


1 Includes 61,131,000 barrels in underground storage. 


Table 16.—Average monthly prices, liquefied petroleum gas (propane) 
in the United States 


(Cents per gallon) 
Jan. Feb. Mar Apr May June July 
New York harbor and Philadelphia: 
1 ³ AAA a tt c. c 9.00 9.00 9.00 8.58 8.50 8. 50 8.50 
1117 ͤũũ 8. 50 8. 50 8.50 8. 50 8. 50 8. 50 8. 50 
Oklahoma: 
E og RE 6.25 6.25 6.18 5.75 5.75 5.75 5.75 
vr 5.25 5.25 5.25 5.25 5.25 5.25 5.25 
Baton Rouge, La.:! 
111 see ee ee EN 6.73 6.73 6.23 5.78 5.78 5.78 5.78 
111 y 5.73 5.78 5.78 5.78 5.78 5.78 5.78 
Mt. Belvieu, Tex. : 
IDTI. ¿sue ee eee ace Sew eames 6.78 6.78 6.18 5.58 5.58 5.58 5.58 
LEE 5.58 5.58 5.58 5.58 5.58 5.58 5.58 
Aug. Sept. Oct. Nov. Dec. Average for year 
New York harbor and Philadelphia: ! 
1971. S: ee Das cl EL 8.50 8.50 8.50 8.50 8.50 8.68 
111ͤͥ ²˙²˙·˙V . 8. 50 8. 95 9. 18 9.18 9. 18 8.71 
Oklahoma: 
1111f•Ü·Üw A as aes 5. 75 5. 75 5. 67 5. 25 5. 25 5. 78 
%ööĩö!! wm v.. 8 5.25 5.60 5.67 5.67 5.67 5.88 
Baton Rouge, La.:! 
Dp NEGET HUE Ie 5.78 5.78 6.14 5.78 5.78 5.97 
ſhſhh)h)h)n½)n!ü ³ĩ 8 5.78 6.12 6.21 6.21 6.21 5.88 
Mt. Belvieu, Tex. 2 
TL: eee Nae ease pas A Dua i EA 5.58 5.58 5.99 5.58 5. 58 5.86 
ui 5.58 5.98 6.02 6.02 6.02 5.71 


1 Producer's net contract prices (after some discounts and summer-fill allowances) for propane, tank cars 
and/or bir ek? trucks. 
3 For pipeline input, minimum 10,000 barrels. 


Source: Platt's Oil Price Handbook and Oilmanac. 
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Table 17.—LPG 1 exported from the United States, by country 


Country 
Butane 

Bahamas........ (2) 
Brazil. 56° 
Canada 12 
France a 
Guatemala SES 
Japan 10 

exico..........- 831 
Netherlands. (2) 
United Kingdom. (2) 
Other 

Total..... 916 

Total value $2,984 


1 Data include LRG. 
2 Less than 1⁄4 unit. 


Source: Bureau of the Census. 


(Thousand barrels and thousand dollars) 


1971 
S Butane- 
ropane propane 
mixtures 
67 (3) 
A 1 
9 76 
He 19 
3 1 
2,008 6,236 
— o 
29 1 
8 5 
2,124 6,889 
$6,884 $19,417 


9,879 
$29,285 


Butane 


1972 

5 Butane- 
ropane propane 
mixtures 

26 (s) 
11 97 

28 (2) 

888 (3) 
2,778 6,798 

— 0 
1 1 
9 7 
8,786 6,908 
$28,192 320, 717 


Total 


Nickel 


By Horace T. Reno 1 


Nickel supply came into closer balance 
with demand in 1972 because some of the 
lower grade, high-cost mines were shut down 
and nickel consumption in the United 
States, Western European countries, and 
Japan increased rapidly. Nevertheless, a 
large surplus nickel supply remained in the 
producers’ inventory that built up in 1970 
and 1971. 

Canadian nickel producers raised the 
quoted base price for pure nickel by ap- 
proximately 1595 the first of September. 
Producers in other countries except the 
United States followed the Canadian lead. 


The U.S. nickel industry was little af- 
fected by the worldwide imbalance be- 
tween supply and demand. The domestic 
price was not changed until late in the 
year when the price of domestically pro- 
duced ferronickel was raised approximately 
7%. Domestic consumers used 25% more 
nickel in 1972 than in 1971 and more than 
doubled their use of ferronickel. 

The President approved legislation on 
July 26, 1972, that authorized disposal of 
all nickel held in the national stockpile. 
Stockpile nickel did not reach the open 
market during the year. 


Table 1.—Salient nickel statistics 


(Short tons) 
1968 1969 1970 1971 1972 
United States: 
Mine production 17,294 17,056 15,938 17,086 16,864 
Plant production: 
Primary... . . . . . cuc ERES 15,241 15,810 15,558 15,654 15,731 
Secondary. / 14, 061 18, 775 23,159 ,65 5,926 
a p 83,681 84,758 81,45 26,143 21,671 
Imports for consumption 147,950 129,882 156,252 142,188 173,870 
Consumption. -.---------------------------- 159,806 141,737 155,719 128,802 159,286 
Stocks Dec. 31: Consumer ,46 , 574 4,708 16,005 26,206 
EE cents per pound.. 94-108 108-128 128-133 133 183-1 
World: Mine production 547,960 536,608 692,710 699,906 698 , 007 


DOMESTIC PRODUCTION 


The Hanna Mining Co. at Riddle, Oreg., 
was the sole producer of primary nickel in 
the United States. Byproduct nickel salts 
were produced at copper and other metal 


refineries. Part of the byproduct nickel 
originated from scrap. 


1 Physical scientist, Division of Ferrous Metals. 


Table 2.—Primary nickel produced in the United States 
(Short tons, nickel content) 


Byproduct of metal refining. .................... 
Domestic ore”. 


1968 1969 1970 1971 1972 
2,117 2,714 2,909 2,681 2,505 
13,124 13,098 12,649 18,078 13,226 
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Table EE United States, 
by kind of scrap and form of recovery 


(Short tons) 
Kind of scrap 1971 1972 Form of recovery 1971 1972 
ew p: 
Nickel- base r 1,247 8,088 Sl! 854 1,166 
Copper-base. ...... r3, 357 1.948 m nickel-base alloys. ....... r 2,098 2,094 
Aluminuym bass. eh 465 500 In copper-base alloys. s r 5,892 6,788 
In aluminum-base alloys.... 174 1,056 
Total........... r 5,069 5,486 In ferrous and high- 

temperature alloys 1. _ _ _ _ _ 17,586 24,008 
Old scrap: chemical compounds. - _ _ _ 197 269 

base 20, 882 29,440 
Copper- base 577 600 c r 26,886 86,926 

Aluminum-base. ... 858 400 

Total 21,767 80,440 

Grand total...... r 26,886 85,926 


r Revised. 
1 Includes only nonferrous nickel scrap added to ferrous and high-temperature alloys. 


CONSUMPTION AND USES 


The domestic nickel industry used more 
than twice as much nickel in the form of 
ferronickel in 1972 than it used in 1971. 
Essentially all of it was used in stainless 
and alloy steels. The pattern of nickel con- 
sumption in 1972 was changed little from 
that of 1971; 28% of the total consumed 
was used to make stainless steels, 12% was 
used in alloy steels, 18% was used in 
nickel plating, 26% was used to make 
high-nickel alloys and superalloys, and 3% 
was used in iron castings. International 
Nickel Co. of Canada, Ltd. (INCO), which 


in the past has reported statistics on the 
end-use consumption pattern, did not do 
so for 1972 because of the growing markets 
in Eastern Europe, the U.S.S.R., and Asia, 
areas for which accurate statistics are una- 
vailable. Nevertheless, INCO reported little 
alteration in consumption either as to end 
use or geographical area. End-use market 
information available to the Bureau of 
Mines did not indicate any substantial 
change in the worldwide pattern of nickel 
usage. 


Table 4.—Stocks and consumption of new and old nickel scrap in the United States in 1972 


(Gross weight, short tons) 
Stocks, Consumption Stocks 
Class of consumer and type of scrap beginning Reeeipts end of 
New Old Total year 
Smelters and refine 
Nickel and nickel alloy 502 9,632 729 6,548 7.272 ; 
Monel metal..................... 998 4,938 611 2,308 2,919 8,017 
Nickel silver ))... 441 2,897 815 2,067 ,882 466 
Cupronickel ))). 78 587 Si 525 525 140 
Nickel residues. 5,816 1,621 5,501 SS 5,501 1,986 
KT EE 7,316 16,191 6,841 8,851 15,692 7,816 
pu — ————M—————ÀMM————————— ————Ó—M— 
Fomara and plants of other 
Nickel and nickel alloy s 14, 672 17,023 1 21,934 21,985 8,760 
onel metall 19 186 10 186 146 9 
Nickel silver }__.......-...-..---. 2,997 12,112 11,990 SS 11,990 2,519 
KE 1,258 16,589 16,120 100 16,220 ; 
Nickel residues 42 184 80 z 155 155 
OU oto ˙A cesarean 14,875 17,289 11 28,225 28,286 8,878 
Grand total: 
Nickel and nickel alloys........... 15,174 26, 655 780 84,477 85,207 6,622 
Monel metall 017 5,074 621 2,444 ,065 8,026 
Nickel silver 1I1I1I1 . 2,838 5, 12,806 2,067 14,872 2,975 
p KE 1,881 17,176 16,120 625 16,745 1,762 
Nickel residues 6,000 1,701 5,501 155 5,656 2,045 
TOt. o cece l l l u l OSO 22,191 88,430 6,862 87,076 49,928 11,698 


1 Excluded from totals because it is copper-base serap, although containing considerable nickel. 
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Table 5.—Nickel (exclusive of scrap) consumed in the United States, by form 
(Short tons) 
Form 19681 19691 19701 19711 19721 
V ĩðVILA ³ A ³ AA 115, 839 99 096 112, 825 95, 110, 422 
Ferroniekekkkk a 15, 170 17,804 15,280 11,515 22,806 
Oxide powder and oxide sinter. .................. 4,862 19,138 21,8969  Á 716,554 19,315 
Jꝙ%%%%[˙ MN usus. ss 3, 985 2,647 8,792 2,876 8,989 
Other MR SONDERN See an 8,057 2,508 2,718 2,804 
TOU WEE 169,806 141,787 165,719 r128,802 159,286 
? Revised. 
1 Metallic nickel salts consumed by plating industry are estimated. 
Table 6.—U.S. consumption of nickel (exclusive of scrap), by use and form, 1972 
(Short tons) 
is d Nickel Total of 
Use Ferro- Nickel sulfate Other 
n roux nickel oxide and other forms shown 
nickel nickel salts 
Steel: 
Stainless and heat-resisting. . __ _ _ 17,155 16,788 11,196 = 227 45,866 
Alloys (excludes stainless) 7,930 ,004 6,408 E 218 19,555 
Superalloy sss 11,586 49 D 436 2,27 
Nickel-copper and Sege alloys. 8,307 ee 86 - 199 8,642 
Permanent magnet alloy 8,925 221 54 ae SS 4,200 
Other nickel and nickel E Bee 222 27, 878 269 698 5 49 28,894 
Cast irons. ....-..-..--...---.------ 2,825 212 401 e 988 4,486 
5 CCC 25,351 as 81 8,547 107 29,086 
Chemicals chemical uses 906 ds 71 204 A 1,181 
Other uses 2 4,614 371 183 685 , 804 
Total reported by companies 
canvassed and estimatod- ER 110,422 22,806 19,315 8,939 2,804 159,286 


1 Based on mony estimated sales to platers. 
2 Includes batteries 


tteries, ceramics, and other alloys containing nickel. 


Table 7.—Nickel (exclusive of scrap) in 
consumer stocks in the United States, 


by form 
(Short tons) 

Form 1970 1971 1972 
Metall 17.944 11,499 18,174 
Ferro nickel 2,249 2,539 3, 590 
ines powder and oxide 

ee 8,304 970 2,794 
EE 498 881 446 
Other 718 616 801 
Total... 24,708 16,005 26,205 

r Revised. 


PRICES 


The producers’ price for electrolytic 
nickel was increased from $1.33 to $1.58 
per pound the first of September. Prices 
were unchanged for domestically produced 
nickel in ferronickel until December 14 
when the quoted price was raised from 
$1.28 to $1.38 per pound. The price 
changes for nickel produced in foreign 
countries widened the differential between 


prices quoted for pure nickel and that 
quoted for nickel in ferronickel and in 
other forms of nickel especially suited for 
steelmaking. The top grade of ferronickel 
produced in New Caledonia was quoted at 
$1.42 per pound of contained nickel, an 
increase of 12 cents per pound effective 
September 25. 
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FOREIGN TRADE 


The gross weight of U.S. exports of 
nickel, nickel alloys, and nickel catalysts 
was 34% less in 1972 than that in 1971. 
Export of nickel scrap increased 14% over 
that of 1971. 

U.S. foreign trade in nickel in 1972 was 
marked by greatly increased imports of 
nickel in ferronickel, 76% more than was 
imported in 1971. Most of the ferronickel 
imported originated in New Caledonia. 
Nickel-bearing ore was imported from Co- 


lombia, the Philippines, and Canada for 
use in pilot plant research operations. The 
total of nickel in all forms imported for 
consumption in 1972 was 21% more than 
was imported in 1971. Canada continued 
as the principal supplier but with 8 per- 
centage points less of the total than in 
1971. Imports of nickel from the U.S.S.R. 
increased. more than fourfold compared 
with that imported in 1971. 


Table 8.—U.S. exports of nickel and nickel alloy products, by class 


1970 1971 1972 
Class Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 
sands) sands) sands) 
Unwrought._........-..-...--------- 6,103 $18,450 4,287 $8,614 2,178 $6,469 
Bars, rods, angles, shapes, sections 5,311 16,047 4,904 16,828 2,140 9,088 
Plates, sheets, 8trip------------------- 4,653 21,898 8,351 14,675 8,455 16,625 
Anodes %)%ͥõͥͤͤ 8 160 600 334 1,147 481 1,490 
SJ ðͥVy y 8 870 5,642 643 8,269 558 2,688 
Powder and fla kes 281 2,405 696 2, 754 341 2, 800 
at EE 18 76 7 41 11 28 
Catalysts jj ͤ EEN 2,524 6,451 8,740 10,018 2,578 6,794 
Tube, pipes, blanks, fittings therefore, 
hollow bare 1,75 6,520 2,184 9,085 1,499 8,891 
Waste and scra _ 9,780 12,840 6,047 7,289 8,440 9,055 
Tote) EE 81,456 85,924 26,143 74,570 21,671 63,768 
Table 9.—U.S. imports for consumption of nickel products, by class 
1970 1971 1972 
Class — — — —— — L= —[ $ 9 c 
Short tons Value Short tons Value Shorttons Value 
(thousan (thousands) (thousands) 
OP: PD RT 21 $251 18,178 $297 258 $6 
Unwrought.......................... 117,834 302, 578 » 100, 5381 259,981 125, 364 830,825 
Oxide aud 92445 Aer. 6,428 12,611 5,769 11,604 5,988 2,088 
GEES 85,114 82,643 82,944 78,666 28,222 57,085 
Bars, plates, sheets, anodes. ........... 177 178 79 802 198 688 
and wirre 544 2,680 768 8,642 694 2,964 
Shapes, sections, angles 2 12 (3) 1 1 7 
Pipes, tubes, fittings. ................- 22 97 10 47 814 
EE 8,050 10,416 1 8 4,499 14,109 
REISE 76 207 2,708 8,284 881 
Waste and 8crap. ............... 2l... 2,149 4,485 1, 386 1,896 2,906 8,517 
Ferronickel. ........................- 14,251 9,834 26, 233 16, 986 51, 741 85,857 
Total (gross weight) 179,168 426,587 183,552 376,599 219, 665 458,314 
Nickel content (estimated 156,252 142,183 XX 173,870 xx 


t Revised. XX Not applicable. 


1 Nickel-containing material in slurry, or any form derived from ore by chemical, physical, or any other 
means, and ag rapier further processing to recover nickel or other metals. 


3 Less th unit. 
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Table 10.—U.S. imports for consumption of new nickel products 1 by country 


(Short tons) 
Powder and Oxide and 
Metal flakes oxide sinter Slurry and other? 
Country 1971 1972 1971 1972 1971 1972 1971 1972 
(Gross weight) (Gross weight) (Gross weight) Gross Nickel Gross Nickel 
weight content weight content 
Australia 457 48 297 195 z š a r 145 r 89 ep ba 
Canada 87,040 97, 250 694 1,487 5,728 5,967 729,752 124,428 28,188 22,792 
Finland. ........ 21 55 8 2 ES =n T V RM > 
France 181 558 45 249 28 15 es HV (3) (3) 
Germany, West. _ 50 561 8 11 MM bs r 44 r10 ok SH 
Mozambique a 67 oe SES Se Se Ge - et a 
Netherlands 40 166 ee Sen = gz Ea ET 11 8 
Orway........- 11,067 17,295 43 8 E. SE? = E» zt x 
Rhodesia, 
Southern...... “xs 1,801 SR i zc = zs e dis Sa 
South Africa, 
Republic of 929 2,791 122 215 13 -. 12,977 r1,349 Sta 8 
weden 25 (8) eis Se SS DS =: 8 SN abs 
U.S. S. M 22 94 ES 6 ER Ss 5n Ms ae Sa 
United Kingdom. 829 4,185 1,499 2,645 (3) ds r 26 r3 28 21 
Uruguay Ze 70 = = n oe Sé m Es et 
Other 2 34 1 20 Se 6 EN oo Gr ES 
Total 100,531 125,364 2,709 4,880 5,769 5,988 32,944 25,829 28,222 22, 816 


r Revised. 
1 Ore: 1971, 13, 173 short tons: Australia 2, 196, French Pacific Islands 5, 566, Colombia 4,314, Philippines 
1,097, Canada less than 1 short ton; 1972, 258 short tons: Canada 52, Colombia 70, Philippines 136. 


2 Nickel 
means, and 


3 Less than 14 unit. 


WORLD 


Australia.—Western Australia’s nickel 
boom of the last 4 years was moderated 
somewhat by the oversupply of nickel 
around the world; however, nickel produc- 
tion increased 10% compared with that of 
1971. Western Mining Corp., Ltd., again 
increased its reserves, and by the end of 
the year, the corporation had essentially 
completed a new flash smelter at Kalgoor- 
lie. The Kalgoorlie smelter has a designed 
capacity of 25 tons of nickel concentrate 
per hour. It utilizes the Outokumpu Oy 
smelting process. Western Mining Corp.'s 
progress is a good measure of the rapidity 
with which the nickel industry of Western 
Australia has developed into a significant 
worldwide supplier. Just 5 years after first 
nickel production, Western Mining was the 
world's fourth largest producer of nickel 
and opened a sales office in the United 
States at Pittsburgh, Pa., to market nickel 


to North American consumers. 

Construction of the mining plant and 
infrastructure for the Greenvale nickelifer- 
ous laterite deposits in Queensland was 
started, and the work proceeded as sched- 
uled. 

Poseidon  Ltd.'s with 


joint venture 


-containing material in slurry, or any form derived from ore by chemical, physical, or any other 
uiring further processing to recover nickel or other metals. 


REVIEW 


Homestake Mining Co. and Hanna Mining 
Co. to exploit the Windarra deposit in 
Western Australia was disbanded, and Po- 
seidon entered an agreement with Western 
Mining Corp. and Sherritt Gordon Mines 
Ltd. of Canada for sale of concentrates 
produced from the Windarra deposit. Re- 
portedly, the Poseidon company will have 
some support on the project from the Aus- 
tralian Government. 

The Agnew nickel prospect, 200 miles 
northwest of Kalgoorlie, discovered in 1971 
by Selcast Exploration Ltd., a subsidiary of 
Selection Trust Ltd. of London, was 
proved a significant find. By yearend it 
was reported that the Agnew deposit con- 
tained 33 million tons of ore averaging 
2.2% nickel at a cutoff grade of 1.2 

The Western Australian Government 
considered providing support in building 
infrastructure that serves the developing 
nickel and other mineral industries of the 
state. Reportedly, the most likely aid 
would be help in building a railway to 
Kalgoorlie continuing west to the Port of 
Geralton. 


2 Northern Miner. Major Nickel ee Shap- 
ing From Agnew Find in Australia. V. 58, No. 41, 
Dec. 28, 1972, p. 14. 
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Botswana.—The way was cleared for de- 
velopment of the Pikwe-Selebi copper- 
nickel deposits when agreements for financ- 
ing the project were signed at Gaborone in 
March 


Canada.—Canadian nickel production in 
1972 was 13% less than in 1971 because 
INCO cut back its mining operations 10% 
early in the year to adjust output to mar- 
ket conditions. At yearend INCO had 14 
mines operating, 11 in Ontario and 3 in 
Manitoba. INCO's Maclennan mine in the 
Sudbury district was depleted, and its She- 
bandoan mining and milling complex in 
Northern Ontario was brought into pro- 
duction as planned. 

Prospecting and exploration of nickel 
and copper-nickel properties continued at 
a high level of activity, little influenced by 
the worldwide imbalance between supply 
and demand. INCO and Falconbridge 
Nickel Mines Ltd. were active in explora- 
tion in Quebec, Ontario, and Manitoba. 
INCO did not report developments at spe- 
cific properties in its annual report for the 
year. Falconbridge reported that under- 
ground drilling at its Onaping mine indi- 
cated a new significant sulfide zone and 
that diamond drilling from a drift on the 
1,000-foot level at the Bucko Lake property 
of Bowden Lake Nickel Mines Ltd. was in 
nickel mineralization. Falconbridge had a 
60% interest in the property. 

Great Lakes Nickel Ltd. of Toronto, On- 
tario, and Boliden AB of Stockholm, Swe- 
den, announced an agreement under which 
the Swedish company will study the feasi- 
bility of producing copper and nickel 
concentrates from the large low-grade cop- 
per-nickel property on which Great Lakes 
Nickel has indicated 106 million tons of 
0.4% copper, 0.2% nickel ore. A feasibility 
study made for the Ontario Government 
indicated that a copper smelter-refinery in 
northern Ontario would not be economi- 
cally viable unless large copper ore bodies 
are discovered. The study cited the Great 
Lakes Nickel Ltd. project as a possibility. 

The principal Canadian nickel producers 
and their 1972 production, sales, or deliv- 
eries to customers as given in their annual 
report to stockholders were as follows: 


Type of Thousand 
Company operation pounds 
The International Nickel Co. 
of Canada, Ltd Delivery 425,080 
Falconbridge Nickel Mines 
J 8 Deli ve 89,665 
Sherritt Gordon Mines Ltd... Sales 20,414 


MINERALS YEARBOOK, 1972 


Environmental improvement in the Sud- 
bury district was a major element in the 
operations of both INCO and Falkon- 
bridge. INCO commissioned a 1,250-foot 
chimney and a gas cleaning system and 
capped the three chimneys that it re- 
placed. Falconbridge shut down its pyrrho- 
tite processing plant until a process is 
developed to eliminate sulfur dioxide 
(SOz) emissions. Both companies recycled 
processing waters and seeded barren land 
in the vicinity of their plants. 

Falconbridge closed its nickel-iron refin- 
ery after 2 years of operation failed to 
achieve continuous production of specifica- 
tion products. Reports to the Bureau of 
Mines from U.S. consumers of the Falcon- 
bridge nickel-iron indicated that the mate- 
rial that reached the market was a satisfac- 
tory source of nickel for use in steel- 
making. 

Colombia.—Colombian Nickel Co. 
(CONICOL) and the Industrial Develop- 
ment Institute of Colombia (IFI) were re- 
negotiating portions of their concession 
agreement to exploit nickel deposits at 
Cerro Matoso in the Department of Cór- 
doba. 

Cuba.—The Government of the Repub- 
lic of Cuba announced that it had reached 
agreement with the Government of the 
U.S.S.R. for credits to finance general re- 
pair and reconstruction of the existing 
nickel plants at Moa Bay and Nicaro and 
to expand the mining base at both plants. 
Moreover, it announced that Cuban and 
Soviet organizations will collaborate on 
construction of the first phase of a min- 
ing-metallurgical complex with an annual 
output capacity of 30,000 tons of nickel 
and cobalt at Punta Gorda. The approxi- 
mate distribution of credits for the proj- 
ects was 52 million rubles (US$63.18 mil- 
lion) for rehabilitation of Nicaro and Moa 
Bay and 15 million rubles (US§18.225 
million) for the Punta Gorda complex. 
The ultimate investment needed to raise 
Cuban production to 90,000 tons of nickel 
annually was estimated at $600 million, 
not including the funds required for the 
infrastructure, housing, and energy. 

Dominican Republic—The ferronickel 
plant of Falconbridge Dominicana C. por 
A. was officially inaugurated by His Excel- 
lency Dr. Waukeen Balenguer, President of 
the Republic. The plant produced about 
46,000 tons of ferronickel during the year, 
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approximately 70% of its rated annual ca- 
pacity. 

Greece.—Société Miniére et Métallurgique 
de Larymna S.A. (LARCO), the only active 
nickel producer in Greece, engaged in an 
expansion program designed to increase its 
nickel productive capacity from 1,100 to 
1,750 tons per month. 

Indonesia.—Indonesian production of 
nickel in 1972 was stimulated by a pricing 
dispute between Japanese consumers and 
the nickel producers in other areas of the 
Pacific. With Japanese help, PN Aneka 
Tambang (Aneka), the state mining oor- 
poration, was building a smelter at Poma- 
laa to process low-grade (1.895 nickel) 
laterite to 22% ferronickel. P.T. Inter- 
national Nickel Indonesia, a wholly owned 
subsidiary of INCO, announced agreement 
with six Japanese companies for equity par- 
ticipation in its planned nickeliferous later- 
ite mining and processing facilities on the 
island of Sulawesi. The Japanese companies 
are to provide sales of the ferrous laterite 
mining and processing facilities project out- 
put over a 15-year period. It is expected 
that INCO's equity in the project will be 
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60% and that of the Japanese participants 
20%; the remainder will be held by 
Indonesians. 

New Caledonia.—Nickel ore production 
in New Caledonia in 1972 was 2% less 
than that produced in 1971 because a disa- 
greement on prices with Japanese consum- 
ers shut down a large segment of the inde- 
pendent nickel mining industry. However, 
ore mining by that segment of the indus- 
try producing for processing in New Cale- 
donia increased. Overall nickel production 
was down 4% compared with that in 1971, 
but ferronickel and matte production in- 
creased 28% and 25% respectively. Nickel 
ore exports to Japan were 42% less than 
exports in 1971. 

The high level of production of nickel 
products in New Caledonia was maintained 
with the help of a group of consumers in 
France that, under French Government 
guidance, established a nickel stockpile of 
38 million pounds. 

The worldwide imbalance between nickel 
supply and demand delayed some planned 
nickel projects in New Caledonia and 
caused revision of others. The agreement 


Table 11.—Nickel: World production 1 by country 


(Short tons) 
Country 2 1970 1971 1972 » 
Australia (content of concentrateeeeeeeddʒdʒõdʒ „„ r 82,810 85,866 99,442 
Brazil (content of ore) “n 3, 200 3, 500 3, 500 
Burma (content of speiss s)) 23 26 29 
8 J. ⁵ð ues yyy ĩ ĩð E 805,881 294, 342 256, 467 
uba: 

Content of oxide u““nni eee 20,400 

Content of sulfide e... 13.400) * 89,000 40,000 
Dominican Republik Lc 220 19,800 
Finland: 

Content of eoncentratenunLSSSsss LLL LL eee 5,684 8,867 5,700 

Content of nickel sulfate____ e 165 136 e 165 
Greece (recoverable content of orennnnnnn 9,526 11,800 * 12,100 
Indonesia (content of ore) hh) r 17,200 21,800 24,788 
Mexico (content of ore 22 ccc LLL LL cL LL ee 49 e 55 e 65 
Morocco (content of nickel ore and cobalt ore 152 e° 220 254 
New Caledonia (recoverable) 116,164 112,751 110,424 
Norway (content of eoncentratei. „„ 284 e 22 e 220 
Poland (content of ore) 22.2 222-2 cc LLL lll ll lll ell ee eee 2,200 r 2,200 2,200 
Rhodesia, Southern (content of concentrate) e... 12,000 712,800 18,200 
South Africa, Republic of e... ee 12,789 14,067 12,849 
U.S.S.R. (content of ore) 120,000 130, 000 000 
United States... ß d k 15, 983 17, 086 16,864 

Total aha ddp ILE pul CIE On r 692,710 699,906 698,007 

e Estimate. P Preliminary. * Revised. 


1 Insofar as possible, this table represents mine production of nickel. Where data relate to some more highly 


poc form, the given are 
e follo 


ores, concentrates, and/or o 


in lieu of actual reported mine output as a measure of mine output. 
table gives metallurgical plant output, CE data for countries that mine no nickel, but that 
crude ma 


rocess 
š 2 In addition to the countries listed, Albania and East Germany also produce nickel from mines, but available 
information is inadequate to make reliable estimates of output levels. : 
3 Refined nickel and nickel content of oxides and salts produced, plus recoverable nickel in matte and con- 


centrates ex 


4 Includes a small amount of cobalt not recovered separately. : 
s Nickel-cobalt content of metallurgical plant products, plus recoverable nickel-cobalt in exported ores. 


* Reported erroneously as refined metal 


previous editions. 
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Table 12.—Nickel: World smelter production 1 by country 
(Short tons) 
Country ? 1970 1971 1972 » 
ji lt dif RENNES ENERO 1,100 15,400 17,600 
PARIS olco ³ð S ³ ets aa er ei mL v c FLA ae ,900 2,900 8,100 
Canada “ ꝑↄ d ( T 208,700 182, 500 145, 200 
G EE ,0 5,000 7,000 
Czechoslovakia €... A 900 
Dominican Republic UU . c LLL LLL c LLL LLL LL LL lel 2222. l2. SE 874 19,800 
Fi deus ep uec SS Asics neem Zumba ĩ A 4,419 4,288 36,100 
t. BRE RTT RON HD EN POL EE 11,360 ,486 3 14,440 
Germany, West. ³˙·.i¹AAAA ³⁰˙ w m cee en oo ee ee ee 622 220 220 
EE 9,526 11,800 * 12,100 
SOEN 99,100 112,400 119,000 
Nes 8,304 50, 728 5,884 
ß. vd èð d km gagu y ee 2 E 42, 415 46, 058 47, 739 
Jö tlie ku ꝛo˙- dd yd a 2 E S. Z eee eee 2,200 2,200 2,200 
Rhodesia, Southern ei... 5,500 700 8, 800 
South Africa, Republic of 22e 224 9, 900 9, 900 9, 700 
/// ²⁰ ˙iſſſdddddſſſũͥſ hy y bee a eee 40, 500 42, 700 3 85,200 
J. ) a ; 130, 000 140, 000 
United States: 

Byproduct of metal refining. gg 2, 909 2,581 2,505 
Recovery from domestic ore,t LL LLL LLL LL LL sls 222s 12,649 18,078 18,226 
vk, d EE 668,004 680, 208 700, 214 


ti p Preliminary. 
1 Refined nickel plus nickel content of ferronickel produced from concentrates unless otherwise specified. 


2 In addition to the countries listed, East Germany and North Korea are believed to produce metallic nickel 
and/or ferronickel, but information is inadequate to make reliable estimates of output levels. 


3 Inclu 


nickel content of nickel oxide and nickel fonte. 


4 Nickel-cobalt content of ferronickel only (no refined nickel is produced). 
š Includes electrolytic nickel as follows 1970—14,768; 1971—17, 077; 1972—-18,189; the difference be- 
and the listed total is the nickel content of ferronickel, nickel oxide and nickel fonte. 


tween these figures 
* Nickel content of ferronickel and matte. 
7 Electrolytic nickel only. 


between Société Le Nickel, S.A. and Patiño 
Mining Corp. to build a powerplant, erect 
a town, develop a harbor and port, and 
build a smelter in Poum on the northern 
tip of the island was allowed to lapse. 
However, Patiño entered an agreement to 
continue the project with Pechiney Ugine 
Kuhlmann (PUK) of France and the 
Gränges Co. of Sweden. The three concerns 
formed Société Metallurgique de Nickel Pa- 
tifio Pechiney Gränges (SOMMONI), a 
new company that will manage the work. 
The Patiño subsidiary Compagnie Fran- 
çaise d'Entreprises Minéres, Métallurgiques 
et d'Investessiments (COFREMMI) was to 
own 42% of SOMMONI: PUK, 38%; and 
Gränges, 20%. 

The French Government negotiated with 
three other concerns for mining lateritic 
nickel ores of New Caledonia: (1) Interna- 
tional Nickel Co. of Canada, Ltd., which 
was attempting to organize a project for 
the production of 45 million pounds of 
nickel and 3 million pounds of cobalt an- 
nually (2) Penamax, formed by American 
Metal Climax, Inc, and (3) Société Na- 


tionale des Pétroles d'Aquitaine of France 
and Freeport Minerals Corp. of the United 
States. At yearend none of the three poten- 
tial projects were approved. 

Philippines.—Marinduque Mining and 
Industrial Corp. (MMIC) announced that 
it was selling $3 million worth of its stock 
to raise the money needed to complete its 
equity share of the capital required to 
construct a laterite mining plant on the 
Surigao mineral reservation. Apparently 
the project was still viable despite numer- 
ous delays and the dampening effect of the 
world imbalance between supply and de- 
mand. 

Atlas Consolidated Mining and Develop- 
ment Corp. began testing a 1,000-ton, bulk 
sample of Palawan ore preliminary to 
exercising its right of first refusal to ex- 
ploit the properties. Reportedly, Soriano 
and Co. has proved reserves of 284 million 
tons containing 1.29 to 1.42% nickel at Pa- 
lawan. Japanese companies negotiated for 
1,000 tons of nickel concentrate per year 
from the Palawan deposits. 
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TECHNOLOGY 


The pattern of nickel research and de- 
velopment in 1972 was little changed from 
that of the last 2 years. Scientists at Bu- 
reau of Mines laboratories researched 
methods of recovering nickel and copper 
from the Duluth gabbro of Minnesota. 
One element of the overall imvestigation 
was a study looking to pressure leaching of 
nickel-bearing gabbro in situ. The plan 
was to fracture the gabbro with nuclear 
explosives. 

In the oxide ore phase of the Bureau’s 
extractive research program, metallurgists 
studied segregation and  chloridization 
processes. They reported a simple, low-cost 
roasting modification for improving nickel 
and cobalt extraction from relatively re- 
fractory, low-grade, weathered serpentine. 
The process was described in a Bureau of 
Mines Technical Progress Report.3 


Apparently the pattern of research in 
the U.S.S.R. has followed that of the free 
world. It was reported that nickel produc- 
tion had been increased 37% in the 5-year 
plan period between 1966 and 1970. The 
increase was due to introduction of new 
technology, automation, mechanization, im- 
provements in processes, and modernization 
of mining and metallurgical equipment. 
Oxygen-enriched  airblast into a shaft 
smelting furnace, autoclave leaching to in- 
crease production of nickel hydroxide, and 
replacement of multiple hearth roasters by 
closed-system ` fluo-solids furnaces were 
among the technical improvements.4 


The Division of Mineralogy of the Aus- 
tralian Commonwealth Scientific and In- 
dustrial Research Organization (CSIRO) 
began a comprehensive investigation on 
the nature of deposition and mode of ori- 
gin of the nickel sulfide ores of Australia. 
The program was designed to develop a 
genetic model that is consistent and ade- 
quately understood. The initial work was 
an interpretive study of nickel-iron sulfide 
ore in the Lunnon shoot at Kambalda, 
Western Australia. A magmatic model for 
the formation of the shoot was developed 
as a result of study of one intersection of 
the ore body. The data suggested that at 
temperatures above 1,140? C, the ore and 
its host ultramafic rock consisted of a crys- 
tal mush containing olivine and chromite 
crystals, sulfide droplets, and silicate 


magma. 


CSIRO researchers also began collecting 
representative samples of  nickeliferous 
oxide ores from various Australian deposits 
to determine their response to known hy- 
drometallurgical procedures.6 


Mining engineers of INCO, reported on 
more than 10 years of progress in raise 
boring at the Sudbury district nickel 
mines." Improved safety in ground control, 
lower resistance to air flow, and reduced 
cost were cited as the advantages in raise 
boring. 

The Republic Steel Corp. of Cleveland, 
Ohio, reported a new hydrometallurgical 
process for recovering nickel.8 Metallurgists 
of the company worked with the Colorado 
School of Mines Research Institute on a 
feasibility study and pilot plant operation 
to test a number of lateritic ores. They re- 
ported that using hydrometallurgical tech- 
niques at elevated temperatures with addi- 
tives of sulfur, oxygen, and metallic iron, 
the new process achieved 92% nickel recov- 
ery. 

Informal reports from industrial research 
laboratories indicated a high level of activ- 
ity in the search for new nickel applica- 
tions, but as in 1971, the intensified 
research was not reflected in the published 
literature. Armco Steel Corp. described a 
new 5% nickel alloy to compete with ferri- 
tic and austentic nickel stainless steel? 
The 5% nickel steel was said to increase 
the versatility of the nickel steels in han- 
dling and storage of liquified gases with 
special emphasis on liquid natural gas 
(LNG). Most LNG facilities have been 
built of alloy steels containing 9% nickel. 


3 Brooks, P. T., and G. M. Potter. Improving 
Nickel Extraction from Oxide Nickel Ores. Bu- 
Mines TPR 57, September 1972, 4 pp 


4Murashov, V. D. Improvements in Nickel 
rae 1s Intermet Bull., v. 1, No. 4, April 
972, : 


5 Ewers, W. E., and D. R. Hudson. An Interpre- 
tive Study of a "Nickel- Iron Sulfide Ore Intersec- 
tion, Lunnon Shoot, Kambalda, Western Australia. 
Econ. Geol, v. 67, No. 8, December 1972, pp. 
1075-1092. 

$ CSIRO Minerals Research Laboratories Annual 
Report, 1971-72, p. 20. 

7 Parris, T. D., and W. J. Taylor. Raise Boring 
at the International Nickel Company of Canada, 
Limited, Ontario Division. Can. Min. and Met. 
Bull., v. 65, No. 723, July 1972, pp. 25-30. 

8 Canadian Mining and Metallurgical Bulletin. 
Hydrometallurgical Recovery of Nickel. V. 66, No. 
729, January 1973, p. 140. 

Wood, jJ. Armco Details Cost Advantage, 
10 of Nickell Alloy. Am. Metal Market, v 
79, No. 180, Oct. 2, 1972, p. 27. 
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Nitrogen 


By Ted C. Briggs? 


Domestic production of fixed nitrogen 
increased by 2%, while production of ele- 
mental nitrogen increased by 15% in 1972. 


Exports of major nitrogen compounds 
surged upward in 1972, with a 31% in- 
crease above 1971 exports and an $81 mil- 


lion increase in value of the exports. 
There was little overall change in total 
imports. A large increase in urea imports 
was partially offset by a sharp drop in im- 
ports of sodium nitrate. 


Domestic ammonia plants produced at 
about 84% of their total capacity. 

Farmland Industries, Inc, announced 
plans to build an ammonia plant near 


Enid, Okla. 3 Chemist, Division of Nonmetallic Minerals. 
Table 1.—Salient nitrogen statistics 
(Thousand short tons of contained nitrogen) 
1968 1969 1970 1971 1972 » 

United States: 

Production as ammonia. ...................- 10,130 10,664 11,516 11,678 11,901 

Production as nitrogen gas 4,8 4,807 ,477 6,087 7,011 

Exports of nitrogen compounds 122 1,428 1,645 1,400 999 1,810 

Imports for consumption of nitrogen com- 

pounds1___ ee ee cease 8 669 788 942 907 947 

Consumption 1nt·:n 9, 682 9,939 10, 876 11,469 11,588 

World: Production eet 85,427 89,556 42,747 45,357 47 ,398 
p Pre 


liminary 
1 Estimated, ed, exchided nitrogen gas. 


Table 2.—Nitrogen production in the United States 
(Thousand short tons of contained nitrogen) 


1968 1969 1970 1971 1972 p 
Anhydrous ammonia: Synthetic plants 1 9,968 10,502 r11,369 11,588 11,762 
Ammonia compounds, coking pl plants: 
Ammonia liquorourrõrõrr 14 12 12 12 11 
Ammonium zulfate fs ee DELL D 8 142 148 126 114 128 
Ammonium phosphatee s 6 7 9 9 (2) 
ve WEE 10,130 10,664 111,516 11,678 11,901 
Nitrogen EE ; 4,807 5,477 6,087 7,011 


p Preliminary. 
1 Bureau of the Census Current Industrial Repo 
s Included with ammonium sulfate to avoid disclosing individual company data. 


Table 3.— Major ni compounds 
produced in the United States 
(Thousand short tons, gross weight) 
Compounds 1971 1972 
Acrylonitrile............... = 557 
Ammonium nitrate. ........ 6,605 6,872 
Ammonium sulfate 1. 2,361 2,471 
Ammonium phosphates. ..... 5,891 6,499 
Nitric acid. ...............- 6,742 7.022 
EE 8,071 8,510 


1 Includes ammonium sulfate from coking plants. 


Sources: Bureau of the Census and Tariff Com- 
mission. 
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DOMESTIC PRODUCTION 


Production of fixed nitrogen increased 
by 2% in 1972, but this percentage should 
be viewed with caution since final produc- 
tion figures have, in general, been revised 
upward at later dates. About 33,000 stand- 
ard cubic feet of natural gas was required 
to produce 1 ton of anhydrous ammonia; 
therefore, about 470 billion standard cubic 
feet of natural gas was used to produce 
synthetic ammonia in 1972. The produc- 
tion of ammonia accounted for roughly 
2% of the domestic consumption of natu- 
ral gas. Domestic ammonia plants pro- 
duced at about 84% of the total maximum 
domestic capacity, up from 81% of capac- 
ity in 1971. All of the domestic plants 
combined will probably have difficulties 
producing at a combined rate much over 
90% of capacity. It can be seen, therefore, 
that production moved toward effective ca- 
pacity during 1972. The production of ele- 
mental nitrogen jumped by 15% in 1972. 

Farmland Industries, Inc., announced 
plans to build an ammonia plant near 
Enid, Okla. Capacity was scheduled to be 
380,000 tons per year when the plant 
comes onstream in 1974, and natural gas 
feedstock for the plant was to be supplied 
by Oklahoma Natural Gas Co. Mid-America 
Pipeline Co., Inc. (MAPCO) planned to 
construct a 6-inch-diameter pipeline, 115 
miles in length, from the Farmland Indus- 
tries plant to MAPCO's existing ammonia 
pipeline southwest of Hutchinson, Kans. 
Farmland Industries also announced plans 
to construct 30,000-ton ammonia storage 
terminals in Nebraska, Iowa, and Minne- 
sota. Total cost of the Farmland Industries 
project was expected to exceed $30 
million.2 

CF Industries, Inc. was planning to 
build a 1,000-ton-per-day urea plant at its 
Donaldsonville, La. nitrogen complex 
where the company now operates two 
1,000-ton-per-day ammonia plants. Also, the 
company planned to add regional ware- 
houses for urea at four locations, with a 
total capacity of 100,000 tons. 

Later in the year, property owners adja- 
cent to the proposed urea plant location 
took legal steps to enjoin construction of 
the plant on the basis of possible noise 
from the plant, the visual appearance of 
the plant, and possible emissions. No dis- 
position of the dispute had been made at 
yearend.8 


Shell Chemical Co. planned to drop out 
of the fertilizer production business with 
the closures of its ammonia and nitrogen 
products plants at Ventura, Calif., and St. 
Helens, Oreg. Reasons given for the closures 
were an oversupply of ammonia, spiraling 
operating cost, technological obsolescence 
and small production capacity of the 
plants, and shortage of natural gas feed- 
stock. Later, Shell reached a tentative 
agreement with Reichhold Chemicals, Inc. 
for Reichhold to purchase the St. Helens, 
Oreg., facilities. Production capacity at St. 
Helens was 80,000 tons per year of am- 
monia and 50,000 tons per year of urea.* 

Vicksburg Chemical Corp. planned to 
reopen the potassium nitrate plant form- 
erly owned and operated at Vicksburg, 
Miss, by American Metal Climax, Inc. 
(AMAX) .5 

Air Products & Chemicals, Inc., filed a 
legal action against United Gas Pipe Line 
Co. Air Products was seeking a declaratory 
judgment limiting the prices to be 
under a long-term natural gas supply con- 
tract. An injunction was also being sought 
to assure continued natural gas service 
while the matter was in litigation. United 
Gas supplied natural gas feedstock to Air 
Products’ Escambia, Fla., plant which pro- 
duced ammonia, methanol, and other in- 
dustrial chemicals.e 

American Cyanamid Co. discontinued its 
sales of high explosives, blasting caps, and 
related products. Low profit margins, a de- 
clining market, and rising cost of distribu- 
tion and security were cited as reasons for 
the decision. The company planned to 
continue to sell ammonium nitrate for ag- 
ricultural and blasting agent uses.” 


3 Chemical Marketing Reporter. Ammonia by 
Pipeline 1 7 by Mapco. V. 201, No. 25, 


June 19, ps 
ti Industries Schedules NH: 
Facility. v. 201, No. 26, June 26, 1972, p. 5. 

3 Chemical Marketi RE rter. CF Industries 
Is Planning $65 Mi Geier Project. V. 
202, No. 5, July 31, 1972, p p. 

Chemical Week. k. Urea: x poe Subject. V. 
111, No. 23, Dec. 6, 1213, p. 

4 European Chemical News. IReichhold To Bur 
Shell N, Urea Units. V. 22, No. 553, Oct. 6, 


gh SP 6. 
emicals & Croplife. News Report. V. 
Ee „No. 6, emea] W GE 
echnology Newsletter. V. 


m NO. 4, July 26, 1972, p. 59. 
* Chem Marketing Reporter. Air Products 
Suin United On Gas For 5 NHs. V. 


8 o. 8 Dec. 18, 1972, p. 
IA... ting 


Re American 
Oyanamid D igh “Explosives A Marketing. V. 
2 1, No 16, AN iy, 1972 p. 16. 


NITROGEN 


Gulf Central Storage and Terminal Co. 
announced plans to build four refrigerated 
storage tanks for anhydrous ammonia. The 
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pacity of 30,000 tons. Five additional pump 
stations were to be added in the Gulf 
Central pipeline system.8 


tanks will be located at Iowa Falls and Al- 
gona, Iowa; Aurora, Nebr., and Crawfords- 


° . 8 
ville, Ind., and each tank will have a ca- Farm Chemicals & Croplife. Coming: More 


NHs Storage. V. 135, No. 35 March 1972, p. 62. 


Table 4.— Domestic producers of ammonium nitrate 
(Thousand short tons per year of NH. NO)) 


Company Location Capacity 
Suse Sluku cee cue eee Dsm Dum D k eee Olean, EE 69 
PE Preducte & Chemicals Ine Pace Junction, Fla....................- 100 
Allied Chemical Cor ̃ d Geismar, Laa 174 
h.; ⁵³⅛ Ä ĩð2iĩ 8 Hopewell, a.ocannnnn «4 287 
J)) y ĩ EP La latte, LEE 100 
( EE South Point, ioo TSS LL uË 100 
American Cyanamid Co... Hannibal, Mo.......-..-..-----.------ 182 
Apache Powder COOoo Benson, Ariz.......-......-----.----.--- 66 
Arkla Chemical Cord Helena, Ark 96 
Adm chemical Industries, Ine Joplin, oo cce Erde 283 
222 V — Tamaqua, EE 40 
Carolina Nitrogen Cord Wilmington, NC... 188 
CF Ma per aen CT Fremont, Nebr......................... 82 
Central Nitrogen, Ine Terre Haute, ! ˙ AAA inaani 132 
Cherokee Nitrogen, Ine Pryor; Okla. n coca O 22 ée 85 
Chevron Chemical Co.......................... Richmond, Calif. ...................... 41 
)))’;—0—r f cce aM EEE me Fort Madison IOWR. EE 78 
DO 999. os ee ee ea Kennewick, Wash. EE 88 
Collier Carbon & Chemical Cord Brea, Cali—p!ꝛum 60 
Col bla Nitr ogen | CORD hoe or ote. 5 nd 5 E 208 

olumbia ogen Cord C' mea ee eet 
Cominco-American Ltd Beatrice, Neben 149 
Commercial Solvents Cord Sterlington, Laa 187 
P§]ʃ; eae sae aa o ue 8 Marion, Il een 40 
Cooperative Farm Chemical Assn... ............- Lawrence, Kans.......................- 270 
Farmers Chemical Coo Tunis, EE 165 
KEE 5 er; NEE 165 
Gulf / ⁰ͤĩÜD TT. cuma ttsburg, Rang 360 
DOs tetas eel ea eee LEE Henderzus, 77/0 112 
Hawkeye Tema |o ͤ K Clinton, Iowa__......-.-.-------------- 147 
ar ee Mee Hercules, Cali. 80 
%%% et ee eu Le E o DEE 460 
Do %% 8 Donora, ß VVV 197 
Illinois Nitrogen Co OOo Marseilles, Ill.........................- 99 
50 Acide. Chemicals Coo Savannah, J)) E 198 

EE a J ³ðĩV³ĩés ²ðͤ 8 
6ßII.. sn ec EE North Bend, Ohio 96 
De 3j). Ky0¾ ¾o ĩðͤ Bainbridge, G aaa 48 
b ĩ ͤ y 8 Yazoo City, Miss 330 
Mobil "Chemical Eeer Ee Beaumont, Tk 177 
Monsanto Co. _..........---------------------- Luling, a a 275 
D6 ). k ³ A El Dorado, P!!! epe E 850 
r cucciolo eres Ra EM Ede Korene; /// ĩð EE 51 
e e . Ee Tampa, Fla__ oo vio ieee eke . .....- 182 
Phillips Pacific Chemical Co. ...................- Kennewick, Wah 50 
i Petroleum Co. .......------------------ Beatrice, Nebr-— -aaaea 68 
)! [8 FFC — . 8 168 
JJ. o se ĩð AAA Pasadena, "fex 2... annaa 16 
St. Paul Ammonia Products Go Pine Bend, Minn -2-2222 LIIIN 88 
%%%... 8 St. Helens, Oreg- ...................... 22 

2237777 aa ee Lc cu 8 Ventura, é dere 
Terra Chemicals International... ................- Port Neal, Iowa........................ 187 
USS eri Chemicals, InB.. eser ere Cherokee, Als... 90 
n yy va, Utéli.-- III 100 
Ee Clty, M O. . re A Rue ds 92 
Valley’ Nitrogen Producers, Ine El Centro, Calf... 41 
Vistron Cord ma, FFP 75 
Wycon Chemical Coo Cheyenne, Wyo_-_.__.---.-----.------- 75 
St CCG) = keh a ]³·W—sÜöͥſd ho ee ee t LIEN ELE 7,582 
Undegignated: ose es Soe eek coe wee ec me aopn aieeaa aa SSS GSSs 880 
P＋Jmdäõe EE 7,912 


Source: Tennessee Valley Authority. 
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CONSUMPTION AND USES 


The principal end use for fixed nitrogen 
materials in 1972 was, as usual, for fertiliz- 
ers. Fertilizer usage accounted for about 
74% of the domestic fixed nitrogen con- 
sumption. Environmentalists and ecologists 
continued their efforts to limit the use of 
nitrogen fertilizers, but various other stud- 
ies have found no evidence of danger to 
man, animals, or the global environment 
from present patterns of nitrogen fertilizer 
usage. Also, the Illinois Pollution Control 
Board, after nearly a year of public hear- 
ings, rejected attempts to severely curtail 
fertilizer usage.9 

One very important, but rarely men- 
tioned, class of nitrogen compounds was 
the surface-active agents. The basic chemi- 
cals are primary amines obtained when 
fatty acids are reacted with ammonia. The 
largest single use of these materials was for 
fabric softeners. Another important use of 
surface-active agents was in herbicides and 
insecticides in order to make the pesticides 
cling to the plants and prevent them from 
being washed away by rain or dew. Sur- 
face-active agents were used in agriculture 
as anticaking agents in fertilizers. The 
amount of surface-active agents required to 
impart anticaking properties was small, ap- 
proximately 0.5 weight-percent. 

In the textile industry, the nitrogen-con- 
taining surface-active agents were used in 
the formulation of antistatic spinning oils, 
as softeners, as dye-leveling and retarding 
agents, and as dye fixatives. In the bitumi- 
nous road construction industry, surface-ac- 
tive agents were used as adhesion agents to 
prevent a water barrier from forming 
when the hot bitumen comes into contact 
with stone surfaces during road construc- 
tion. 

Surface-active agents were used exten- 
sively in mineral ore beneficiation. The 
first big industrial application of aliphatic 
amine salts was for the flotation of potash. 
Amines have a peculiarly strong affinity to 
any form of silicon surfaces, and amine 
collectors were used for the enrichment of 
silica sand for glass factories. Also, amines 
were used to produce a high-quality white 
clay for paper coating, and were used to 
remove silica from iron ore. In the petro- 
leum industry, surface-active agents were 
used in drilling fluids, as corrosion inhibi- 
tors, as de-icers and antistalling agents in 
gasoline, in diesel and domestic fuel oils to 


inhibit oxidation and polymerization, as 
acid scavengers, and to keep small solid 
particles in suspension. 10 

Under pressure from some members of 
Congress and from consumer advocates, the 
Food and Drug Administration (FDA) 
placed mild restrictions on the use of so- 
dium nitrite as a food additive. Sodium ni- 
trates and sodium nitrites have been used 
for many years as food additives to pre- 
vent red meat from turning brown, to im- 
part the red color to cured meats, and to 
retard development of the microorganism 
clostridium botulinum which, when it 
grows in food and is ingested, becomes an 
acute food poison marked by a high mor- 
tality rate. The criticism of sodium nitrite 
usage as a food additive resulted from 
some scientific data that indicated the so- 
dium nitrite could react with secondary 
and tertiary amines under certain condi- 
tions to form some nitrosamines that have 
been found to be carcinogenic in test ani- 
mals. The FDA thus had the difficult 
choice between a possible risk of cancer or 
the very real hazard of botulism. The new 
restrictions remove the chemical from food 
uses which were deemed nonessential. 11 


9 Agricultural Chemicals & Commercial Fertiliz- 
gz ttempts To Severely Curtail 1 eg 
Rejected by Illinois Pollution Board. V. 27, N 

5, May 1972, pp. 11-14. 
a Commoner Points the einer at Nitrogen. 


V. 27, No. 3, March 1972, p. 
Chemical i Engineering News. Controversy 
Builds Over Fertilizer Runoff. V. 50, No. 2, Jan. 


10, 1972, pp. 17-18. 

Chemical Marketing Reporter. Fertilizer Use 
Could Be eet Without Hurting Ecology 
USDA Man. V. 201, No. 7, Feb. 14, 1972, Pp. ‘ig 


47. 
. Ne Hazards. V. 202, No. 10, Sept. 


4, 19/2. p. 
Farm D chemicals & Croplife. Commoner Gets a 
, January 1972, 


Fertilizer Lesson. V. 1355 No. 
No. 2, 


pp. 32-34. 
It's Time to Speak Out. V. 135, 
February 1972, pp. 14-15. 

National Academy of Sciences. Accumulation of 
Nitrate. Washington, D.C., 1972, 106 pp. 

Pratt, P. F. Nitrate in the Unsaturated Zone 
Under Agricultural Lands. U.S. Environmental 
Protection Agency, Water Pollution Control 
Research Series No. 16060 DOE, April 1972, 45 


pp. 

Wolf, I. A., and A. E. Wasserman. Nitrates, 
Nitrites, and Nitrosamines. Science, v. 176, No. 
4043, July 7, 1972, pp. 15-20. 

1? Schwitzer, M. K. The Application of Cationic 


Surface Active Agents. hem. and Ind. 
(London), No. 21, Nov. 4, 1972, pp. 822-831. 
11Chemical Marketing Reporter. Nitrites, 


Nitrates E as FDA Devises rs om 
Anti-Botulism . Cited. V. 202, 
Nov. 13, 1972, pp 

Chemical Week. Accord on Nitrites. V. 111, 
No. 21, Nov. 22, 1972, p. 27. 
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PRICES 


In general, prices of major nitrogen 
compounds increased or, in some instances, 
remained stable during 1972. The follow- 
ing are samples of pricing actions during 
1972. | 

Vistron Corp.'s price for agricultural am- 
monia was set at $59.40 per ton on April 
1, 1972, for ammonia delivered to all 
States east of the Continental Divide, ex- 
cept Montana, New York, Pennsylvania, 
Maryland, New Jersey, West Virginia, 
North Carolina, South Carolina, Virginia, 
and the New England States. For roughly 
the same geographical area, W. R. Grace & 
Co. and Wycon Chemical Co. set the deliv- 
ered tankcar price for ammonia of $60 per 
ton into effect on February 1, while Olin 
Corp. established a listing of $57 per ton, 
same basis. 

Vistron Corps prices for low-pressure 
nitrogen solution (37% nitrogen, in tank- 
car lots) was set at $120 per ton of con- 
tained nitrogen or $4440 per ton of prod- 
uct, fo.b. Lima, Ohio, freight equalized 
against the delivered cost of the same solu- 
tion shipped from approved competitive 
shipping points. 

American Cyanamid Co. set new sched- 
ules, effective July 1, 1972, for ammonium 
nitrate fertilizer. The bulk price of am- 
monium nitrate prills to fertilizer manu- 
facturers was set at $45 per ton Lob, 
South River, Mo. The delivered price in 
bulk 50-ton carlots was $47 per ton. Gener- 
ally the delivered price applied to custom- 


ers in the Midwest and South. A delivered 
price of $51 per ton was quoted for bulk 
material in 50-ton carlots from Port Rob- 
inson, Ontario, Canada, and applied to 
customers in New England, the East, and 
the Southeast. Monsanto Chemical Co. an- 
nounced similar prices for ammonium ni- 
trate. 

W. R. Grace & Co. announced a price for 
direct application anhydrous ammonia of 
$60 per ton on August 1, 1972, the price 
included delivery by truck or rail to the 
New England States, New York, New Jer- 
sey, Pennsylvania, Maryland, West Vir- 
ginia, Virginia, North Carolina, and South 
Carolina. Delivered prices in States east of 
the Continental Divide, excluding Mon- 
tana, Georgia, Florida, and the other States 
previously listed, was $55 per ton. An- 
nounced price for urea (45% nitrogen) 
was $58 per ton Lob, Woodstock, Tenn. 
Delivered price for urea in 50-ton carlots 
was $61 per ton, while minimum car and 
trucklots were set at $65 per ton. Urea 
(46% nitrogen) was $2 per ton higher. 

Vicksburg Chemical Co. announced de- 
livered bulk prices from $91 to $108 per 
ton, depending on the delivery zone, for 
potassium nitrate. Prilled material was $4 
per ton higher and an additional $8.50 per 
ton was charged for material packaged in 
bags of 100-pound capacity. 

H. J. Baker & Bro., Inc, issued a new 
price list, effective July 7, 1972, for its po- 


Table 5.—Price quotations for major nitrogen compounds in 1972 


(Per short ton) 
Compound Jan. 1 Dec. 25 
Ammonium nitrate, domestic, fertilizer-grade, 33.5% nitrogen, bulk, delivered... $47—-$49 $47-$49 
80-pound bags, same basis. 47-64 47-54 
Ammonium sulfate, standard-grade, commercial, bulk, Lob, work.. 115-27 ac 
Anhydrous amm , fertilizer, wholesale, tanks, delivered east of Rockies, except 
A Ge vonia, 29.4% NH anhydrous basis, tanks, freight equalized, east of b 
ueous ammonia, 29. , an ous basis, ; u east o 
J)! ale sn t pd ot aa 65-70 65-70 
Delivered east coast... .......... „„ 60-65 60-65 
Sodium nitrate, domestic, agricultural, bulk, carlots, f.o.b. work 51.50 51.50 
Bags, carlots, f.o.b. wor 55.50 .50 
Sodium nitrate, imported, commercial, bulk, carlots, f.o.b. Atlantic and Gulf 
warehouses_..._.. sec Ee mE WERE OE 51.50 51.50 
u 100-pound bags, carlot, same basis 55.50 55.50 
rea: 
Industrial, 46% nitrogen, bulk, 50-ton carlots, delivered East. 64-76 64-76 
Agricultural, 46% nitrogen, bulk, same basis 62—63 62-638 
Agricultural, 45% nitrogen, bulk, 50-ton carlots, delivered East. 60-61 60-61 
Diammonium phosphate, fertilizer grade, 18-46-0, bulk, carlots, f.o.b. Florida 
WOES one esso e rre ir me f ten E ü ß 8 55-66 55-66 
Bags, same basis... 61-78.50 61-78.50 


! Chemical Marketing Reporter. Agricultural Chemicals. V. 201, No. 21, June 5, 1972, p. 23. 


Source: Chemical Marketing Reporter. 
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tassium nitrate which was imported from 
Israel. Bulk price was set at $87 per ton 
f.o.b. cars and trucks at warehouse. Prilled 
material was priced at $91 per ton with a 
charge of $8.50 per ton extra for bagged 
material. 

Hooker Chemical Corp. announced new 
prices for anhydrous ammonia of $67 per 
ton Lob, its Tacoma, Wash., plant with 
freight allowed to destinations in the 
States of Washington and Oregon and west 
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of the Cascade Mountains. The prices were 
for agricultural and industrial consumers 
(except for the paper and pulp 
industry) .12 

Urea prices firmed during the year be- 
cause of increased consumption and, in 
part, because of the closures of a 250,000- 
ton-per-year plant of E. I. du Pont de 
Nemours & Co. and a 190,000-ton-per-year 
plant of Allied Chemical Corp. 13 


FOREIGN TRADE 


Exports of major nitrogen compounds 
surged upward in 1972, with a 31% in- 
crease in the total amount of contained ni- 
trogen exported and an $81 million in- 
crease in value of the exports. Increased 
exports were due to the effects of devalua- 
tion of the dollar, strong international de- 
mand and prices for nitrogenous fertilizers, 
domestic price ceilings, and technical prob- 
lems which delayed the startup of new 
ammonia plants in several areas of the 
world. Exports are expected to decline as 


domestic demand moves into balance with 
domestic capacity. 

On a contained nitrogen basis, total im- 
ports increased by only 4%. The most sig- 
nificant changes in the import pattern 
were a 70% increase in urea imports and a 
44% drop in sodium nitrate imports. 

12 Chemical Marketing Reporter. Agricultural 


Chemicals. Agricultural Nutrients. V. 1955 No. 
15, Apr. 10, 1972, p. 17; Ai 202, No. 1, July 3, 
1972, p. 16; v. 202, NG: Ze H iere p. 23; 


v. 202, No. 6, Aug. 7, 1952 902, No. 
151908: Ax 1972, p. 22; v. 902, Ne: 21, Nov. 20, 
» D. 
13 d Chemical News. U.S. a Prices 
Firm. V. 22, No. 542, July 21, 1972, p. 4 


Table 6.—U.S. exports and imports for consumption of major nitrogen compounds 
(Thousand short tons and thousand dollars) 


1971 1972 
Compound 
Gross Nitrogen Value Gross Nitrogen Value 
weight content · weight content e 
EXPORTS 
Industrial chemicals: Anhydrous ammonia and 
chemical grade aqua (ammonia content 56 46 2,391 161 182 4,948 
Fertilizer materials: 
Ammonium nitr ate 39 13 2,236 22 7 1,188 
Ammonium phosphate s 1.357 244 72,384 1,816 327 126, 046 
Ammonium sulfate. ...................... 51 r 106 7,255 520 107 14,00 
Anhydrous ammonia and aqua (ammonia 
content)... oe oe cee ones S= 440 861 18,888 55 452 17,001 
Nitrogenous chemical materials, n. e. 90 27 8,656 66 20 6,171 
Sodium Nitrate... T TR 1 1) 76 1 (1) 74 
Lët, ͤ mrs ß 392 178 19,180 500 228 25, 298 
Mixed chemical fertiliz ers 285 r24 15,815 867 87 27,719 
// pun pa uuu l u ee gee 8,126 r999 141,881 4,004 1,810 222,441 
IMPORTS 
Industrial chemicals: Ammonium nitrate...... 3 (1) 212 5 2 250 
Fertilizer materials: 
Ammonium nitrate.. ll cL l.l... 874 125 16,106 878 127 16,576 
Ammonium nitrate-limestone mixtures (1) () (4) (1) 1 
Ammonium phosphates. .................- 457 r82 28,018 501 90 81,070 
Ammonium sulfatek 229 r 47 5,060 264 54 7,310 
Calcium cyanamide or lime nitrogen 5 1 52 8 (i) 312 
Calcium nitrate. ------------------------- 40 6 982 47 1 1,092 
Nitrogen solutions 168 50 5,523 149 45 4,768 
Anhydrous ammon ia. 462 379 20, 426 386 317 17,001 
Potassium nitrate or saltpéter, erude _ _ ` 22 8 1,421 21 8 1,678 
Potassium nitrate, sodium nitrate mixtures. . 61 9 2,651 28 4 1,447 
Sodium nitratee 208 82 6,917 111 18 8,865 
]]... ⁰ 328 r149 16,114 556 258 25, 565 
Nitrogenous fertilizers, n.s.p.f. ............- 21 4 1,227 34 7 1,710 
Mixed chemical fertilizers... .............- 200 20 18,099 200 20 12,890 
OCG DEE 2,578 r907 118,281 2,688 947 125,087 
e Estimated r Revised. 
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WORLD REVIEW 


The most significant development in the 
world market for nitrogenous fertilizers was 
the change from a large oversupply situa- 
tion at the beginning of the year to a 
market with increasing prices and localized 
shortages of some types of fertilizers by 
yearend. While world production of fixed 
nitrogen did not increase dramatically, 
there was a significant reduction in stocks 
of nitrogenous fertilizers carried over from 
the previous year. A factor which contrib- 
uted to tight supplies in some areas was a 
rather widespread malfunctioning of new 
ammonia plants that were scheduled to 
_come onstream during the year. 

Eastern Europe consolidated its position 
as the world’s leading area for the produc- 
tion of fixed nitrogen, and the People’s 
Republic of China, and India continued to 
be the world’s leading importing countries 
with combined imports of 35% of the nitro- 
genous fertilizers traded in the interna- 
tional markets.14 . 

Australia.—Austral-Pacific Fertilizers Ltd. 
merged with Eastern Nitrogen Ltd. into 
Consolidated Fertilisers Ltd. Shareholders 
in the new firm were Imperial Chemical 
Industries of Australia & New Zealand Ltd. 
(ICI Australia) with 37.7%, The Dow 
Chemical Co. with 19.8%, Swift and Co. 
with 13%, Sulphide Corp., which was a 
subsidiary of Conzinc Rio Tinto Australia 
Ltd., with 9%, King Ranch Australia with 
3.9%, Mitsui & Co. with 2.3%, and others 
with 14.3%. The consolidated group faced 
the basic problem that Australia had 
about twice as much fertilizer capacity as 
the domestic market could absorb.15 

Brazil—Ammonia production in Brazil 
was based mainly in the central and 
northern sectors. There were two plants in 
Cubatao, Sšo Paulo. One of these started 
production in 1959 and had a capacity of 
about 10,000 tons per year. This plant 
used refinery gas as a feedstock. The other 
plant started production in 1970 with a ca- 
pacity of 120,000 tons per year while using 
naphtha as the feedstock. A third plant at 
Camacari, Bahia, had a capacity of 47,000 
tons per year with production starting in 
1971. Brazilian production cost did not, 
however, allow domestic ammonia to com- 
pete very well with imported ammonia. 
For example, imported ammonia was avail- 
able at $50 per ton, while domestic am- 
monia sold for $90 per ton.16 


Canada.—DuPont of Canada, Ltd. began 
construction of a commercial explosives 
plant at Ashcroft, British Columbia. The 
plant, estimated to cost $4 million, was 
expected to be onstream in 1973. The 
plant will produce newly developed explo- 
sive products.17 

Chile.—A new grade of Chilean potash 
nitrate was introduced. The new product 
had an analysis of 15% N, 14% Ka 
equivalent, and 18% Na. Price of the new 
grade was adjusted to take account of the 
additional value, but price per unit of 
plant food remained unchanged.18 

Czechoslovakia.—A 1,000-ton-per-day am- 
monia synthesis unit and a 15,000-ton am- 
monia storage unit were delivered by 
Friedrich Uhde G.m.b.H. of Dortmund, 
West Germany, to the Duslo plant, of Sala, 
Nad Vahom. The delivery included six 
compressors designed by the Swedish com- 
pany Stal Refrigeration AB, of 
Norrkoping.19 

A 200,000-ton-per-year urea plant at Za- 
luzi near Most in Czechoslovakia was ex- 
pected to start production at midyear.20 

A 300,000-ton-per-year fertilizer granula- 
tion plant was to be built at Bratislava, 
by French engineering companies. Am- 
monia, ammonium nitrate solution, urea, 
and superphosphate were to be brought 
in by rail.21 

Finland.—Typpi Oy, the country’s nitro- 
genous fertilizer producer, operated state- 
owned plants for the production of am- 
monia, urea, nitric acid, and compound 
fertilizers. Plants are located at Oulu near 
the head of the Gulf of Bothnia in north- 
ern Finland. The ammonia plant was said 
to be the most northerly in the world. 
"Nitrogen (London). World Trends. No. 80, 


November-December 1972, pp. 5-7. 


15 European Chemical News. Consolidated Ferti- 
lizers Quantifies Losses. V. 21, No. 523, Mar. 10, 
1972, p. 30. Feed & Farm Supplies. Australia's 
Fertilisers Brighten. V. 69, No. 10, Oct. 1972, p. 


25. 

16 Chemical Age. Perspective. V. 104, No. 2744, 
Feb. 18, 1972, p. 11. 

11 European Chemical News. Explosives for 
DuPont. V. 22, No. 561, Dec. 1, 1972, p. 12. ` 

18 Feed & Farm Supplies. More Potash in Chi- 
lean Potash Nitrate. V. 69, No. 12, December 1972, 


° 30. 
Wi Chemical Age. Uhde Ammonia Plant Deliv- 
ered to Czechoslovakia. V. 104, No. 2742, Feb. 4, 
1972, p. 19. 
20 European Chemical News. Czechoslovak Urea 
1972 Near Completion. V. 21, No. 518, Feb. 4, 
; p. 9. 
21 European Chemical News. Kaltenbach Wins 
Bratislava NPK Order. V. 21, No. 528, Apr. 14, 
1972, p. 16. 
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Ammonia capacity was 1,000 tons per day 
and the plant was designed by Humphrey's 
& Glasgow of the United Kingdom. An- 
other older ammonia plant was converted 
for methanol production. Part of the am- 
monia production was converted to urea in 
a plant with a capacity of 100,000 tons per 
year. 

A large export market for Finnish urea 
was the People's Republic of China. 

Typpi Oy produced a high-analysis com- 
pound fertilizer by digesting low-grade 
phosphate rock with nitric acid and ex- 
tracting the resulting fertilizer material 
with tertiary amyl alcohol.22 

France.—An air separation plant with a 
capacity of 1,400 tons per day of nitrogen 
was brought onstream by l'Air Liquide at 
Fos-sur-Mer, near Marseille. Nitrogen pro- 
duction was divided into 340 tons per day 
of high-purity nitrogen, 940 tons per day 
of 99% purity nitrogen, and 120 tons per 
day of liquid nitrogen.?3 

A nitric-acid-based fertilizer complex was 
started at Montoir-de-Bretagne near St. 
Nazaire. The plant was to produce 600 
tons per day of ammonium nitrate, 150 to 
200 tons per day of compound granulated 
fertilizers, and 30,000 tons per year of liq- 
uid fertilizers.24 

Germany, East.—The East German In- 
dustrie Import Anlagen signed a contract 
with the Polish trade organization, Budi- 
nex, for the planning and construction of 
an oil pipeline to link the East German 
petrochemical complexes at Schwedt and 
Leuna. Leuna was the traditional center of 
East German nitrogen production which 
supplied over 500,000 tons per year of am- 
monia. The most significant development 
at Leuna was the gradual conversion of 
ammonia plants to petroleum feedstock. 
Previously all of the ammonia units at 
Leuna were based on lignite supplied from 
nearby coal workings. Schwedt was also an 
important center for the production of fer- 
tilizers, and gases from a large petroleum 
refinery located there were used as feed- 
stock for ammonia production.25 

Germany, West.—Domestic consumption 
of nitrogenous fertilizers increased while 
domestic production and exports declined. 
Imports of ammonium nitrate, ammonium 
sulfate, and urea supplied the 4% increase 
in domestic consumption. The bulk of the 
imports came from East European coun- 
tries and sold at prices 395 or 4% below 
the domestic prices. Exports of nitrogenous 
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fertilizers declined; consequently produc- 
tion was expected to drop, with some pro- 
duction units operating at 70% of capacity 
or less.26 

Greece.—The fertilizer plant at Ptole- 
mais of Nitrogenous Fertilisers Industry 
S.A. was to expand its capacity by the in- 
stallation of units with capacities of 580 
tons per day of ammonium sulfate, 440 
tons per day of ammonium nitrate, and 
230 tons per day of nitric acid.27 

A battle took place through the Greek 
press over the decision of the state-owned 
Nitrogenous Fertilisers Industry S.A. to ex- 
pand its lignite-based ammonia facilities. 
In a series of open letters to the Prime 
Minister in the Athens Daily Post, an op- 
ponent of the project called for a reassess- 
ment because he claimed the method for 
producing ammonia from lignite was out- 
dated and economically unjustifiable. 

In reply to arguments against the proj- 
ect, the Board of Directors of the Nitro- 
genous Fertilisers Industry issued a lengthy 
statement in the same newspaper. The 
Board of Directors said that the plants 
were a national industry of public utility, 
a medium of application of rural policy of 
the Government, and not an enterprise in 
which the state expected some short-term 
profits. Also, the Board stated that the ex- 
ploitation of local lignite was a national 
duty. Greece, lacking sources of liquid 
fuels and natural gas, had based its poli- 
cies on the utilization of local resources 
and was continuing to follow this policy 
despite high investment cost.28 

India.—The Indian Government's crash 
program to raise an additional 16.5 million 
tons of grain aggravated the Nation's 
chronic fertilizer shortage. Meeting the 
grain quota added 480,000 tons to India's 
nitrogen fertilizer requirements. 


22 European Chemical News. Finland Launches 
Massive Growth In Petrochemicals. V. 21, No. 
514, Jan. 7, 1972, pp. 16-20. 


2 European Chemical News. L'Air Liquide 

18755 we Unit at Fos. V. 22, No. 559, Nov. 17, 
» p. 9. 

2 Chemical Age. Gardiloire Large Fertiliser 

SE Sears Up. V. 104, No. 2751, Apr. 7, 
, p. 0 


35 European Chemical News. Poland To Build 
Second Schwedt-Leuna Link. V. 22, No. 541, July 
14, 1972, p. 10. . 

*! European Chemical News. Germany Fails To 
Stem Fertilizer Import Flood. V. 22, No. 536, 
June 9, 1972, p. 8. i 

27 Chemical Age International. Ptolemais Order 
Further Uhde Fertiliser Units. V. 104, No. 2763, 
June 30, 1972, p. 18. 

2383 European Chemical News. AEBEL Defends 
Ammonia-From-Lignite. V. 21, No. 514, Jan. 7, 
1972, P. 12. 
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For future fertilizer supplies, India 
signed contracts with foreign producers 
and planned expansions of domestic ferti- 
lizer plants. A $14.4 million contract was 
signed with the Japan Ammonium Sul- 
phate & Urea Export Co. Ltd. for 200,000 
tons of urea. Contracts were signed for 
460,000 tons of urea from Bulgaria for fu- 
ture delivery, and negotiations were under- 
way with Kuwait for 350,000 to 500,000 
tons of urea and 250,000 tons of liquid 
ammonia. 

Mangalore Chemicals and Fertilizers 
started construction of an $80 million am- 
monia and urea complex based on naph- 
tha feed stock. The plant location is at 
Panambur, in Mysore State, in southern 
India, and Mangalore had been licensed to 
produce 220,000 tons per year of ammonia 
and 340,000 tons per year of urea. 

Also, India was shopping in the Soviet 
Union and Czechoslovakia for equipment 
for coal-based fertilizer projects planned 
for Korba, Talcher, and Ramagundam. An 
Indian technical team returned empty- 
handed from an earlier shopping trip to 
the United States, Western Europe, and 
Japan. 20 

The Indian Ministry of Petroleum and 
Chemicals continued to put forward opti- 
mistic plans for future fertilizer produc- 
tion, and plans were presented to double 
nitrogen fertilizer capacity by 1979. India 
hoped to achieve self-sufficiency in nitrogen 
fertilizers by 1977, but, historically, earlier 
plans have failed to meet stated goals. For 
example, a capacity to produce 3 million 
tons of nitrogen in fertilizers by 1974 was 
planned, but only 2.3 million tons of ni- 
trogen capacity now seem possible and ac- 
tual capacity may be below this amount. 

At the beginning of the Fourth Plan“ 
nitrogen capacity was just over 1 million 
tons per year. Capacity was increased to 
1.34 million tons per year in 1970-71, and 
during 1971-72 two new ammonia plants 
went into production which, together, in- 
creased capacity to 1.53 million tons per 
year. 

The ministry pointed out that if its as- 
sumptions prove to be invalid, then pro- 
duction will be set back. The supply of 
power at Nongal was one important factor 
which was assumed. A second assumption 
was that production would not suffer be- 
cause of labor problems. 30 

Indonesia.—P. T. Pupuk Sriwidjaja, In- 
donesia’s Government-owned petrochemical 
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company, selected M. W. Kellogg Co. as 
general contractor for the major portion of 
an $84 million fertilizer and petrochemical 
complex to be built on the Musi River 
near Palembang, in southern Sumatra. Kel- 
logg will have responsibility for the erec- 
tion of all process and offsite facilities ex- 
cept for gas gathering and transmission. 

The plans called for the erection of a 
660-ton-per-day ammonia plant which Kel- 
logg will design and engineer, and a 1, 
150-ton-per-day urea plant using the de- 
sign of Mitsui Toatsu Co. which will be 
engineered by Toyo Engineering Co. of 
Japan. The plant will use 42 million 
standard cubic feet per day of natural gas 
feedstock, which will be piped approxi- 
mately 70 miles from Sumatran natural gas- 
fields.31 

Ireland.—Nitrogin Eireann Teorata of 
Ireland awarded a contract in excess of 
$2.6 million for the expansion of its cal- 
cium ammonium nitrate facilities at Ark- 
low, County Wicklow. Woodall-Duckham 
Ltd., of the United Kingdom, was the se- 
lected contractor and the Kaltenback proc- 
ess was to be used. Plant capacity will be 
150,000 tons per year.32 

Italy.—A subsidiary of Italy’ state- 
owned energy group brought onstream one 
of the largest ammonia and urea com- 
plexes in the world. Ammonia capacity 
was 1,500 tons per day, and urea capacity 
was 1,100 tons per day. The site of the 
new plants was at Monfredonia in the 
Mezzogiorno, Italy's southern development 
area. Because the complex is located in an 
area with scarce water supplies, extensive 
use was made of air coolers and con- 
densers.33 

Japan.—Signs pointed, for the first time 
in 5 years, to an improved outlook for Ja- 
pan's chemical fertilizer industry, mainly 
because of improvements in exports. The 
Japan Ammonium Sulphate & Urea Export 
Co. Ltd. reported that, at the end of the 
fertilizer year, the country's two most im- 
portant chemical fertilizers, ammonium sul- 

29 Chemical Week. Indian Fertilizer Gap Gets 
Wider. V. 111, No. 16, Oct. 18, 1972, p. 43. 


* European Chemical News. Indian N Fertilizer 
Pian Optimistic. V. 22, No. 540, July 7, 1972, p. 


31 Chemical Marketing Reporter. Ammonia, 
Urea Project Is Slated for Indonesia. V. 200, No. 
20, Dec. 20, 1971, p. 7. . 

32 Chemical Marketing Reporter. Ammonium 
pitrate Project. V. 201, No. 19, May 8, 1972, p. 


u Chemical Marketing Reporter. Ammonia-Urea 
Facility Is Opened by Italy’s ANIC. V. 202, No. 
26, Dec. 25, 1972, p. 9. 
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fate and urea, had stockpile reductions of 
300,000 and 550,000 tons, respectively. The 
reduction in stocks was due to unexpected 
growth in demand for fertilizers in India, 
Mexico, and other countries in Southeast 
Asia and Latin America.34 


The Japan Ministry of Trade and Indus- 
try (MITI) urged Japanese fertilizer pro- 
ducers to make a gradual retreat from 
world fertilizer export markets. While ac- 
knowledging Japan’s current share of the 
fertilizer export markets, MITI had strong 
doubts about the long-term prospects in 
this sector. MITI predicted that ammonia 
demand would grow only slightly and that 
existing Japanese ammonia plants will only 
be operating at 86% of capacity in 1976. 
Old plants should be closed and no new 
capacity was necessary according to MITI. 
MITI said that around 770,000 tons per 
year of urea capacity should be scrapped 
to reduce the current 70% to 80% depend- 
ence on export markets.35 


Mitsubishi Katoki Kaisha commissioned 
a large coal gas distillation plant at the 
Sakaidi, Kanagawa complex of Mitsubishi 
Chemical Industries. The new plant em- 
ployed U.S. Steel Corp.’s Phosam ammonia 
recovery process which separated ammonia, 
benzene, and fuel gas from coal gas.3e 


Japanese producers of caprolactam, coke, 
and synthetic resins started moves to cut 
back production of byproduct ammonium 
sulfate by introducing new processes. 
Nearly all Japan’s ammonium sulfate was 
produced as byproduct material, and in 
1972 production of byproduct ammonium 
sulfate was over 2 million tons. 


Ube Industries Ltd., Japan’s largest pro- 
ducer of caprolactam, planned to use 
Dutch State Mines technology to reduce 
ammonium sulfate production from 4.2 
tons to 1.7 tons per ton of caprolactam 
produced. 


Mitsubishi Chemical Industries and Nip- 
pon Steel Corp. adopted new coke produc- 
tion processes which do not produce am- 
monium sulfate. Also, Mitsubishi Chemical 
Industries applied for a loan to finance a 
new methyl methacrylate unit to cut by- 
product ammonium sulfate production.37 

Japan’s fertilizer industry enjoyed a 
sharp rise in demand and price improve- 
ments after 3 sluggish years. Orders and 
inquiries were received from Mexico, El 
Salvador, India, Brazil, China, and other 
countries. Japanese fertilizer producers re- 
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jected a number of inquiries because the 
prices proposed by potential buyers were 
considered too low. In the past, about 60% 
of Japan's fertilizer exports went to 
China.38 


Mexico.—A joint venture group consist- 
ing of Celanese Mexicana, Nylon de Mex- 
ico, Dutch State Mines, and the Credits 
Buratil of the Mexican bank commissioned 
its 40,000-ton-per-year caprolactam plant at 
Salamanca, Mexico. Dutch State Mines, 
which holds a 23% interest in the opera- 
tion, supplied the plant process, and con- 
struction was carried out by Stamicarbon 
Corp. The plant was to provide a domestic 
source of caprolactam for the nylon opera- 
tions of Celanese Mexicana at Taluca and 
Nylon de Mexico at Monterrey. Fibras Sin- 
teticas, which recently expanded its nylon 
polymerization and spinning facilities at 
Monterrey with the aid of Vickers Zimmer, 
was also expected to take caprolactam 
from the new plant. Ammonia and cycloh- 
exane for the new operation were supplied 
by Petróleos Mexicanos (Pemex) and the 
byproduct ammonium sulfate produced 
along with the caprolactam was sold to. 
Guanos y Fertilizantes S.A.39 

Pemex awarded a contract to the M. W. 
Kellogg Co. of the United States for the 
design and engineering of a 1,000-ton-per- 
day ammonia plant. In addition to the en- 
gineering, Kellogg was to be responsible 
for the construction, commissioning, and 
assistance in procurement of specialized 
equipment. The ammonia plant was to be 
built at the petrochemical complex at Co- 
soleacaque and will be the first large-scale 
ammonia plant in Mexico designed by Kel- 
logg. Completion of the plant was sched- 
uled for 1974, and the ammonia was to be 
used domestically.4o 


* Chemical Marketing Reporter. Fertilizer 
Industry of Japanese Climbing Out of the Dol- 
drums as Export Mart Comes to Life. V. 202, 
No. 9, Aug. 28, 1972, pp. 7, 36. 

35 European Chemical News. MITI Urges 
Retreat From N, Urea Exports. V. 22, No. 559, 
Nov. 17, 1972, p. 8. 

36 European Chemical News. New Process Coal 
Gas Distillation Unit On Stream. V. 22, No. 546, 
Aug. 18, 1972, E 6. 

37 Chemical Age. Japan To Cut Back Ammon- 
ium Sulfate Production. V. 104, No. 2748, Mar. 
17, 1972, p. 20. i Wi 

33 Chemical Marketing Reporter. Fertilizer 
Makers Enjoy Brisk Demand in Japan. V. 202, 
No. 1, July 3, 1972, p. 19. i 

39 European Chemical News. Caprolactam Unit 
Started in Mexico. V. 22, No. 560, Nov. 24, 


4 European Chemical News. Kellogg Builds 
Hs Unit. V. 22, No. 542, July 21, 1972, 
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Netherlands.—Nederlandse Stikstof Mat- 
tschappij NV (NSM), a Belgian corpo- 
ration, was a major factor in the Dutch 
chemical industry because all of the corpo- 
ration's production plants are at Sluiskil 
near Terneuzen in the Netherlands. The 
corporation (NSM) was owned by Monteca- 
tini Edison, S.p.A. (Montedison) (69%), 
Imperial Chemical Industries Ltd. (25%), 
and the French steel group, Wender-Side- 
lor (6%). NSM started producing nitro- 
genous fertilizers in 1930 with coke oven 
gas as the feedstock. The company was 
the second largest producer of nitrogenous 
materials in the Netherlands in 1972. Am- 
monia was produced by NSM in three 
modern plants which used steam reforming 
of domestic natural gas to produce the re- 
quired hydrogen, and capacity was 550,000 
tons per year of contained nitrogen. The 
major part of the ammonia production 
was used internally for the production of 
nitrogenous fertilizers and technical nitro- 
gen products. The plants are ideally lo- 
cated for export markets as they are along 
the Gent-Terneuzen Canal, which is accessi- 
ble, through locks, to oceangoing vessels 
up to 60,000 tons. At NSM's own quay, 
more than 1 million tons per year of ni- 
trogen-containing products were handled. 

An unusual project, which was underway 
in the Netherlands during the year, was 
soil freezing with liquid nitrogen during 
the construction of an underground rail- 
way system in Amsterdam.41 

Norway.—Additional production facilities 
at the Glomfjord Fabrikker fertilizer plant 
owned by Norsk Hydro A/S were to be 
completed by yearend. The expansion was 
to double the plant's capacity to produce 
calcium nitrate and complex fertilizers.42 

Norsk Hydro started bulk transportation 
of calcium nitrate. During the year a ship 
destined for the United States took on 
board 6,000 tons of calcium nitrate, 9,000 
tons of urea, and 3,000 tons of complex 
fertilizers at the port of Heroya. A com- 
pany representative said that this was one 
of the largest bulk cargoes of fertilizers 
ever loaded on a single vessel, but that the 
long distance and the increasing cost of 
landing bagged cargo in American ports 
made bulk transportation necessary. 

Poland.—The Wloclawek fertilizer plant 
northwest of Warsaw was formally inaugu- 
rated and started to supply the northern 
Polish market. Plant capacity is 1,500 tons 
per day of ammonia, 1,800 tons per day of 
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nitric acid, and 2,400 tons per day of am- 
monium nitrate. Feedstock for the plant is 
natural gas.44 

Qatar .—The  330,000-ton-per-year am- 
monia plant of Qatar Fertilizer Co. entered 
the initial commissioning stage at Umm 
Said. Ammonia production was to com- 
mence in July and the $60,000-ton-per-year 
urea plant was to start operation by year- 
end. The plants were owned by the Qatar 
Government (63%), Norsk Hydro (10%), 
Hambros Bank (10%), and Power-Gas (7%). 
Natural gas feedstock for the plant was to 
come from Qatar's Western Duckham oil- 
field. Ammonia and urea from the plant 
were expected to be exported to Asia, East 
Africa, and the People's Republic of 
China.45 

Rhodesia, Southern.—Sable Chemical In- 
dustries was reported to be commissioning 
its new ammonia plant at Que Que. An 
Australian producer was believed to have 
supplied the bulk of Rhodesia’s ammonia 
requirements in the past by shipping ma- 
terial into Lourenço Marques and then by 
rail into Que Que for the production of 
ammonium nitrate. Shipments of Austra- 
lian ammonia were expected to drop off as 
the Sable plant, believed to have a capac- 
ity of between 60,000 and 70,000 tons per 
year of contained nitrogen, entered into 
production.46 

South Africa, Republic of.—A 1,000-ton- 
per-day ammonia plant was to be built at 
Midderfontein in South Africa by African 
Explosives & Chemical Industries, Ltd. The 
plant will be based on the use of coal 
feedstock, and a $50 million contract for 
the plant was awarded to the West Ger- 
man contractors, Heinrich Koppers 
G.m.b.H. Completion was scheduled for 
1974.47 


u European Chemical News. Principal Chemical 


Companies in the Netherlands. V. 22, No. 563, 


Dec. 15, 1972, pp. 63, 70. 
42 Chemical Age International. Norsk Hydro 
Fertilizer Ex ion for Late Autumn. V. 105, 


No. 2767, July 28, 1972, p. 15. 
e Ne Marketing Reporter. Fertilizers 
From e to the U.S. in Bulk. V. 202, 


Norsk Com 

No. 4, July 24, 1972, p. 16. 

** Chemical Age International. Ensa Built 
Polish Fertilizer Plant Started Up. V. 105, No. 
2770, Aug. 18, 1972, p. 13. 

“€ Eu an Chemical News. Qatar Fertilizer 
T eden Ne ears Start-Up. V. 21, No. 530, Apr. 28, 

4 D DEN Chemical DNE Rhodesia Commis- 
10 5 Ammonia Plant. V. 22, No. 541, July 14, 


d died Marketing Reporter. Ammonia 
TE A Use Coal. V. 201, No. 21, June 5, 
1972, p. 4. 
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Spain.—At yearend, Spain had 12 plants 
with capacity to produce ammonia.48 Their 
capacity in thousand tons NH per year 
was as follows: 


Company and location Capacity Process 
Eiasa, Huesca 10 Electrolysis. 
Sefranitro, Bilbao 90 Coking gas recovery. 
Ensidesa, Aviles 107 Do. 

Encaso, Puentes. ....- 22 Lignite gasification. 
Nicas, Valladolid 60 Partial oxidation. 
Cinsa, Gran Canaria.. 85 Do. 

Encaso, Puertallano - 198 Naphtha reforming. 
Repesa, Cartagena 264 Do. 


I CM 5 p^ De 
nquitasa, Tarragona o. 
Fertiberia, La Coruña. 95 Do. 
Fertiberia, Huelva.... 90 Do. 
Total. 1,091 


Unión Explosivos Rio Tinto awarded 
contracts for an ammonia and urea com- 
plex to be built at Seville, Spain. The am- 
monia plant was to have a capacity of 
300,000 tons per year and will be based 
upon M. W. Kellogg Co. technology. Kel- 
logg was to supply the engineering respon- 
sibilities for the plant, and construction 
was to be by the Spanish contractor, Tec- 
nicas Reunidas. Startup of the plant was 
scheduled for 1975. Urea production was 
to be 165,000 tons per year and Mitsui of 
Japan was to supply the process. Toyo En- 
gineering of Japan was to handle the engi- 
neering, while the Spanish contractor, Her- 
edia y Moreno, was to do the actual 
construction. During the last two years 
Spain became a net importer of ammonia, 
but new production capacity was planned 
to meet Spain's rising demand. 29 

Nitratos de Castilla was to commission a 
new 100,000-ton-per-year complex fertilizer 
plant at Valladolid, Spain. The plant was 
to produce complex fertilizers containing 
12% and 16% nitrogen. The new plant 
was the first to utilize a new nitrophos- 
phate process based on a combination of 
the Kampka-Nitro process of the German 
company, Chemische Fabrik Kalk, and the 
continuous crystallization process of Severo- 
ceske Chemicke Zavady, Czechoslovakia. In 
the new process, slurry obtained from aci- 
dulation of phosphate rock was cooled to 
facilitate separation of calcium nitrate te- 
trahydrate by crystallization. The separated 
calcium nitrate tetrahydrate was converted 
into ammonium nitrate solution and pure 
calcium carbonate by a combination of 
carbonation and ammoniation in specially 
designed reactors. Ammonium nitrate solu- 
tion was used for production of ammon- 


European Chemical News. 
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ium nitrate and calcium ammonium ni- 
trate, or recycled to the fertilizer plant to 
increase the nitrogen content of the 
product.50 

United Kingdom.—The use of a unit- 
train system by the British Oxygen Corp. 
(BOC) enabled it to offset the effects of 
inflation in the United Kingdom and to 
lower the price of nitrogen. The unit train 
was the heart of a complex distribution 
system with the objectives of making liq- 
uid elemental nitrogen available where re- 
quired and making best use of production 
capacity. The main impetus for develop- 
ment of the system was the increasing 
congestion on roads in the United King- 
dom and the increasing cost of energy. 

The unit trains consisted of from 10 to 
12 cryogenic tank cars, each with a 50-ton 
capacity. The trains were able to go any- 
where in the system (primarily between 
Widnes, Sheffield, Wolverhampton, and 
Wembley) and back within 24 hours. 
There were 16 sources of nitrogen, storage 
at 32 points covering 21 demand centers, 
and a distribution center with 136 major 
routes.51 

Fisons Fertilizers Ltd., was building an 
anhydrous ammonia storage tank at Avon- 
mouth Docks, which was to have a capac- 
ity of 15,000 tons with an annual through- 
put of 120,000 to 150,000 tons.52 

The United Kingdom cut by 60% the 
value of the subsidy paid to farmers for 
the usc of fertilizers. Purpose of the cut 
was said to be a switch to European Eco- 
nomic Community methods and to require 
the farmer to recover the higher fertilizer 
cost through higher prices for consumer 
products. The effect of the subsidy cut was 
not clear at yearend, and it could simply 
result in a cut in fertilizer usage below the 
optimum level.53 

Air Products Ltd. was to supply six vac- 
uum-insulated nitrogen storage tanks each 
with a capacity of 54,600 liters. Three of 
Spain Reviews 
Aromatics and Fertilizer Sectors. V. 22, No. 559, 
Nov. 17, 1972, p. 6. 

4% European Chemical News. Kellogg and Toyo 
Win ERT Fertilizer Orders. V. 22, No. 559, Nov. 
17, 1972, p. 12. 

5 European Chemical News. Nitratos de Cas- 
tilla Commissions New Process NPK Plant. V. 21, 
No. 524, Mar. 17, 1972, p. 8. 

5! European Chemi News. British Oxygen 
Optimizes Production With Linear Trains. V. 22, 
No; 562, Dec. 8, 1972, p. 10. 

52 Feed & Farm Supplies. New Anhydrous 
Ammonia Tanks. V. 69, No. 9, Sept. 1972, p. 26. 


s Feed & Farm Supplies. Sixty Percent Reduc- 
reg in One Stroke. V. 69, No. 4, April 1972, p. 
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these tanks were to be installed at the 
Hinkley Point B and three at the Hunter- 
ston B nuclear powerplants. The system 
was to provide gaseous nitrogen at 700 
pounds per square inch and 250° C for 
injection, as required, into the reactors’ 
coolant circuits. The gaseous nitrogen was 
to be obtained by vaporizing the liquid ni- 
trogen withdrawn from storage.54 

U.S. S. R.—A large fertilizer trade deal 
with the U.S.S.R. was proposed to Soviet 
Officials by the chairman of Occidental Pe- 
troleum Corp. The proposal called for Oc- 
cidental to supply 1 million tons per year 
of superphosphoric acid to the U.S.S.R. 
and to receive in return $150 million 
worth of urea and ammonia.55 

Construction work at the Nevinomysk 
combine was going ahead smoothly, and 
nitric acid and ammonium nitrate units 
were being completed a year ahead of the 
original completion date. Two dilute nitric 
acid units were onstream, and a third unit 
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monium nitrate plant with a capacity of 
680,000 tons per year was commissioned 
during March, and an ammonia plant was 
expected to be onstream before yearend. 56 

Venezuela.—Venezolana del Nitrögen 
(Nitroven) was to supply urea fertilizer to 
the People’s Republic of China from its 
new complex at El Tablazo, Venezuela. 
Two 900-ton-per-day ammonia plants and 
two 1,200-ton-per-day urea plants were 
commissioned at El Tablazo during the 
year. In addition, a 600-ton-per-day am- 
monia plant and  750-ton-per-day urea 
plant were started up at Morón. Two con- 
tracts were finalized with China for a sup- 
ply of urea fertilizers worth $23 million. 
Nitroven expected to capture a 10% share 
of the world market for urea.57 


Chemistry & ARGUS Nitrogen for Nuclear 
Reactor Purging. No. 11, June 8, 1972, p. 432. 
55 Chemical Engineering. Chementator. V. 79, 
No. 22, Oct. 2, 1972 
56 European Chemical News. USSR aix AN 
Plant. V. 21, No. 534, May 26, 1972, p 


s European Chemical News. Nitroven E) Urea 


was about to undergo trial runs. An am- to China. V. 22, No. 563, Dec. 15, 1972, p. 10. 


Table 7.—Fertilizer nitrogen compounds: World production and consumption 
for years ended June 30, by country 
(Thousand short tons of contained nitrogen) 


Production Consumption 
Country SE , S: = 
1969-70 1970-71 1971-72 1969-70 1970-71 1971-72 
North America: 
Canadá- -osre ß ee Mee tees ess 740 800 e 838 298 822 e 870 
Costa AT EE e 14 13 19 e144 141 168 
CURR EE = 5 ell 1197 1176 e1110 
Dominican Republic -- "E ES e 17 17 29 
El Salvador ...... 22 2. l.l LLL l.l. l..- 9 9 9 89 50 69 
Guatemala... er Ge e3 15 82 e 80 
MEXICO. ße let Sun ease 399 364 861 482 488 572 
Netherlands Antilles e... 39 48 13 m ef La 
Trinidad and Tobago e 22. 83 110 104 6 6 10 
United States (includes Puerto Rico) 8,418 8,996 9,169 7,459 8,184 8,127 
South America: 
Ae in cece 22 38 e 44 39 45 e 50 
Brazil. i.e eile c Tas Z LL Dere 7 24 75 181 807 805 
Chilena. cisco ⁵³ 888 e118 e 187 e 140 e 45 e 49 55 
Colombia „„ 55 e 64 76 60 e 71 97 
Fuse 8 3 e 2 e3 24 e 20 e 22 
C77» (M A 36 e 22 28 75 e 73 90 
Venen!!! eum een Ge ee 115 ell e6 124 e131 e136 
Europe: 
lbania e1____ ------------------------------ 22 31 33 18 30 32 
E ³˙·¹.;1—A.. % ͤ- ⅛ K 278 241 255 188 189 154 
Belgium.. - ..------------------------------- 542 654 676 196 184 184 
Bun... ⅛ cese P Sees 596 663 619 426 418 855 
Czechoslovakia 1371 1388 » 1404 441 e 462 e 462 
Denmark... . göðͥ ͥ RL 78 81 83 298 319 339 
Fe“... cocer a eeu xe und 166 213 221 176 187 201 
France- ³¹˙iiAAm ²³ÄA.¹A ͤ K 1,447 1,489 1,544 1,368 1,602 1, 651 
Germany, East ee 483 436 42 587 564 68 
Germany, Wee 1,735 1,659 1,456 1,196 1,246 1,247 
Greece uuu Oe ee See Beet eee 161 195 214 210 221 227 
Hungary EE 831 886 416 888 481 484 
S ͥ GA 9 8 8 13 13 15 
IF ³ ucc EE e 66 e 87 e 97 79 96 108 
Italy; union eegene 1,059 1,054 1,140 607 655 
Luxembourg e2 e2 e 11 1 13 
Netherland 984 1,025 1,107 427 447 412 


See footnotes at end of table. 
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Table 7.—Fertilizer nitrogen compounds: World production and consumption 
for years ended June 30, by country—Continued 
(Thousand short tons of contained nitrogen) 


Production Consumption 
Country —— - — n p 
1969-70 1970-71 1971-72 1969-70 1970-71 1971-72 
Europe—Continued 
%«— u0 h ũ « ũ P r -A 409 408 8 85 86 90 
Poland: ¿u Zy m 11,084 11,135 11,191 865 907 1,000 
ST NEE 18 105 e 149 124 e 127 
Romania EE 544 718 911 886 404 475 
Spall -esseri mm ¼m⅛mZꝓꝶq⁊ eee 607 658 142 658 637 786 
Sweden t. onc ß 159 180 195 226 249 260 
Switzerland 22.05.2256 ðo 82 28 27 88 40 42 
SSS kk 4,970 5,978 6,674 4,187 5, 076 5,712 
United Kingdom 3... d ꝑHꝑtHBt t 788 824 852 4761 4883 41,025 
af TEE 202 294 280 818 824 867 
Africa: 
/ RM 17 25 48 83 82 87 
Egypt, Arab Republic oꝶꝶ 1180 1180 1132 5 842 5 865 e° 5 886 
Ivory Coast... EE Le e 2 e 2 15 e19 016 
Kenya •öẽͤ ³AVA A 886 S en m 18 24 22 
Morócto E 5 e LA e 19 88 41 e 49 
Ml ³ĩðWA se eet ae 1 2 5 5 7 
Rhodesia, Southern e... 25 40 42 47 54 58 
e RE 2 5 8 e3 4 6 
South Africa, Republic of «1................... 225 220 259 165 199 280 
Sudan ee ³ð 8 z aa " 48 e 49 e 58 
WT UNISIG 6a acealu en eq eme mex equae uices 11 eil 211 15 e 14 e 20 
AN EEN Se d 10 10 22 86 
Asia: 
Bangladesh (formerly E. Pakistan) 50 28 28 118 44 46 
Bürmü.-- oe ee veces oe ee eee ct aS. ae 17 e 80 18 
China, People’s Republic of 1,146 1,356 71,819 2,754 3,293 8,494 
India- se ln eee ose tect cost coi cw 805 e988 1,078 1,499 1,689 1,941 
Inden ⅛ -ͤ:u e 43 50 58 e 116 e 222 216 
Ii EE EE eee EE e 29 e 84 . ° 88 e 61 12 118 
IE“ ĩð w REA mE = 7 12 11 13 15 
Prell D21252 2Duy T 2 8 80 86 88 85 
) cZ vl 12d EEN 2,849 2,820 2,888 *983 962 s 965 
Korea, North e1___ ee 178 226 248 168 226 248 
Korea, Republic of !___....-.-..-.--.-.------- 892 425 e 496 858 892 e 888 
Kuwait; ee Susu 81 94 e 96 et 
Lebanon . .... Ea 14 15 he 118 121 28 
Malaysia, West 84 29 47 60 67 79 
F __... enee ee 8 141 168 187 276 844 249 
Philippines_____.. .. co oon SEENEN 59 58 e 60 112 181 e 184 
Saudi Arabia 7 t LLL Ll LL LL Lll. ll... e 25 47 1 1 2 
Sri Lanka (Ceylon,vb7)) ) ais xs zt e 54 e 64 49 
Syrian Arab Republic......................... ee 29 = 22 29 e 88 
PARN 2 ce eek SO ⁰⁰ 8 215 7216 7209 182 170 7194 
Thailand EE e19 e111 112 * 54 47 
Lu eee ume REED E 58 e 90 e 81 255 e 268 e 809 
Vietnam, North i hh == = SC 40 42 84 
Vietnam, South llt. W Sa = 109 77 108 
Oceania: 
„ x x kßmß 8 176 160 187 190 159 188 
er: 
North America and Central America ein... —— ER "E a 74 75 74 
South America ei... c Ll LL l.l. 2E M Ge 28 27 85 
Europe i2.__ ee = zc e 2 2 2 
AA.... aid os a 91 112 127 
Agia EE es SE n 40 40 
Oceania iiᷣvů7P7 LLL LLL ee Së m aii 16 14 18 
World total... ll 2 88,861 86,805 88,698 31,581 34,999 37,148 
e Estimate. 


1 Calendar year referring to the first part of the split year. 

2 Series revised to conform with data presented by the United Nations in principal source for this table. Ex- 
cludes nitrogen content of anhydrous ammonia produced for export in that form for subsequent processing 
elsewhere to other compounds. 

3 Fertilizer year: June May. 2 

* Deliveries by manufacturers or importers to first buyers. 

5 Fertilizer year: November-October. 

* United States' Bureau of Mines estimate based on United Nations' estimate for People's Republic of China 
plus Taiwan no distributed) and British Sulphur Corp. Ltd. reported e for Taiwan alone. 

1 TEC na Sulphur Corp. Ltd. Statistical Supplement No. 6, November-December 1972, London 
e Pp. ° 

s Includes data for Ryukyu Islands. 

9 Excluding data for Bangladesh shown se tely above. 

10 Includes Barbados, British Honduras, Guadeloupe, Haiti, Honduras, Jamaica, Martinique, Nicaragua, 
Panama, St. Kitts, Nevis and Anguilla, St. Lucia, and St. Vincent. 

11 Includes Bolivia, Guyana, Paraguay, Surinam, and Uruguay. 

12 Includes Channel Islands (Jersey only) and Isle of Man. 

33 Includes Angola, Botswana, Cameroon, Central African Republic, Chad, Congo (Brazzaville), Dahomey, 
Equatorial Guinea, Ethiopia, Ghana, Guinea, Liberia, Libya, Malagasy Republic, Malawi, Mali, Mauritius, 
me lite Nigeria, Reunion, Sierra Leone, Somalia, Swaziland, Tanzania, Togo, Uganda, Upper Volta, 
and Zaire. 

4 Tadaa Afghanistan, Burundi, Cyprus, Jordan, Khmer Republic, Laos, Mongolia, Nepal, Ryukyu Islands, 
and Singapore. 

15 Includes Fiji Islands and New Zealand. 

Source: Statistical Office of the United Nations, Statistical Yearbook, 1972. New York, 1978, pp. 280-281, 
545-547, unless otherwise specified. 
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TECHNOLOGY 


A. new processing method increased the 
polyphosphate content of nitrogen-phos- 
phate fertilizers and increased the length 
of time that these materials could be 
stored. The method was developed and 
commercialized by the Tennessee Valley 
Authority. The new method consisted of 
mixing ammonia and superphosphoric 
acid, in nearly anhydrous conditions and 
at high temperature, in a pipe reactor. 
The initial exothermic reaction took place 
in the pipe at about 650° F and was com- 
plete in seconds. About 60% to 65% of the 
required ammonia was fed into the pipe 
reactor, and the remaining ammonia re- 
quirement was added in the storage tank. 
The final product was a liquid fertilizer 
which contained about 10% nitrogen and 
34% P>Os equivalent. 

One user of the new process reported 
that the storage life of this type of ferti- 
lizer was increased from 2 weeks to 6 
months. The increased storage life was due 
to the high polyphosphate content pro- 
duced in the new method, as the polyphos- 
phates sequestered impurities that formerly 
caused sludge precipitation. 

An added advantage of the pipe-reactor 
process was that it accepted, as feedstock, a 
superphosphoric acid of lower initial poly- 
phosphate content than other methods yet 
ended up with a higher grade product. 
Another advantage was that newly de- 
signed portable units could be located on 
farms or in farming areas. In these cases, 
ammonia and superphosphoric acid were 
to be fed directly from tank cars and thus 
eliminated the need for costly corrosion-re- 
sistant storage facilities.58 

In most industrial caprolactam processes, 
each ton of caprolactam product was ac- 
companied by 2 to 5 tons of byproduct 
ammonium sulfate. À new process was de- 
veloped by Dutch State Mines (DSM) for 
making cyclohexanone oxime, a key pre- 
cursor for caprolactam. The DSM process 
eliminated the production of ammonium 
sulfate with the oxime and thereby cut the 
byproduct ammonium sulfate from the 
overall process by 60%. 

In classical caprolactam chemistry, a se- 
quence of reactions yield hydroxylam- 
monium sulfate which reacts with cyclo- 
hexanone under neutralization with am- 
monia to form cyclohexanone oxime and 
about 2.7 times as much ammonium 


sulfate as oxime. Subsequent processing of 
the oxime yields additional ammonium 
sulfate. The DSM process eliminates a 
large percentage of the ammonium sulfate 
by producing hydroxylamine and cyclohex- 
anone oxime in a phosphoric acid buffered 
reaction. The hydroxylamine solution from 
the reaction contacts countercurrently with 
cyclohexanone in the presence of toluene, 
which acts as a solvent for the oxime pro- 
duced. Hydrogen ions liberated by the re- 
action are accepted by the buffer system, 
and neutralization with ammonia, as in 
conventional oxime synthesis, is not neces- 
sary. 

The new proces was commercialized 
with the completion of three plants. One 
of the plants was in Japan, one in Britain, 
and one in the United States. Combined 
capacity of the three plants was 210,000 
tons per year of caprolactam.59 

Azote et Produits Chimiques S.A. of 
France developed a direct route to pure 
monoammonium phosphate, from which 
ammonium polyphosphate and diammon- 
ium phosphate could be prepared for agri- 
cultural or industrial use. In the process, 
phosphate rock was treated with nitric 
acid, and the resulting solution was passed 
to an extractor. In the extractor, isobutyl 
alcohol separated out the phosphates. After 
purification to remove calcium salts, the 
solution was neutralized with ammonia. 
The heavy phase from the resulting mix- 
ture was cooled and filtered to yield pure 
ammonium phosphate. The secondary 
stream contained calcium and ammonium 
nitrate. Upon recovery of the isobutyl alco- 
hol, the calcium was removed as the car- 
bonate and the ammonium nitrate solution 
was sent to a fertilizer prilling tower. 60 

A range of new thermoplastic materials, 
based on nitrile resins, was developed by 
Imperial Chemical Industries, Ltd., of Eng- 
land for the production of bottles for soft 
drinks and wine as well as for film and 
foil for packaging oxygen-sensitive food 
products. Bottles made from these nitro- 
gen-containing resins were said to be 


58 Chemical Engineering. Pipe Reactor Improves 
N-P Fluid-Fertilizers. V. 79, No. 18, Aug. 21, 
1972, p. 60. 

5 Damme, J., J. T. Van Goolen, and A. H. 
De Rooij. Cyclohexanone Oxime Made Without 
Byproduct (NH.) 50... Chem. Eng., v. 79, No. 
15, July 10, 1972, pp. 54-56. 

9 Browning, Jon E. French Processes Paraded. 
Chem. Eng., v. 79, No. 22, Oct. 2, 1972, p. 34. 
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tough and rigid and have low permeability 
to gases such as oxygen and carbon diox- 
ide so that carbonated drinks contained in 
them had a long shelf life. The potential 
market for these materials is, of course, 
large. 61 

A coal gasification process, marketed by 
Koppers Co., was said to have the poten- 
tial to relieve the developing shortage of 
natural gas. The Koppers-Totzek process 
used commercially proven technology to 
produce a gas rich in carbon monoxide 
and hydrogen that could be converted into 
fuel and process gases or synthetic natural 
gas of pipeline quality. The process was in 
operation in 16 plants around the world. 
primarily to gasify coal of all kinds to pro- 
duce synthesis gas for ammonia pro- 
duction. 62 

The prilling process for manufacturing 
solid ammonium nitrate and urea gained 
worldwide acceptance since its introduction 
over 30 years ago. In the prilling process, a 
concentrated solution of ammonium nitrate 
or urea was sprayed from the top of a tall 
tower into à rising stream of air which 
cooled the droplets, which then solidify 
into spherical pellets. 

There are two problems inherent in the 
prilling process. The first is that the large 
volume of cooling air used to solidify and 
cool the prills requires the installation of 
dust scrubbing equipment on the prilling 
tower to remove entrained dust. The sec- 
ond is the regulation of product size. The 
maximum prill size that can be obtained is 
limited by the economics of the tower 
height, 70 to 170 feet, required to provide 
sufficient free fall for solidification and 
cooling of the liquid spray. The size limi- 
tation is more serious with urea because of 
its lower melting point, 271° F, compared 
with 337° F for ammonium nitrate. Also, 
urea has a higher heat of crystallization, 
104 Btu’s per pound, than ammonium ni- 
trate, 61 Btu's per pound. 
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Typical ammonium nitrate prills are 
95% plus 16 mesh on a Tyler screen and 
about 65% plus 10 mesh. Urea prills are 
95% plus 16 mesh and about 30% plus 10 
mesh. These sizes and size distributions 
were said to be less suitable for bulk 
blending than product sizes obtained by 
granulation. 

A number of studies have shown that 
segregation occurred when products having 
different size ranges were blended or han- 
dled. The greatest single factor in produc- 
ing segregation was size distribution, while 
differences in shape or density had little 
effect. Granulated ammonium nitrate or 
urea, as contrasted with prills, is not lim- 
ited to a particular size range that can be 
produced, and the size of granule pro- 
duced can be regulated as desired by 
choice of suitable screen sizes. 

Originally developed for the production 
of granular complex fertilizers, a C&I/ 
Girdler, Inc., granulation process uti- 
lized the principle of accretion, or layer- 
ing, to build up onionskin-like layers of 
ammonium nitrate or urea on small seed 
particles. This was accomplished by spray- 
ing a slurry or solution onto a rolling bed 
of solid particles in a rotating drum. 

The C&I/Girdler, Inc., process differs 
from that used in most granulation proc- 
esses. Other granulation processes depend 
on the agglomeration, or sticking together, 
of small particles by using a solution or 
slurry as the binding agent. The agglomer- 
ation method was found to be unsuccessful 
for the granulation of ammonium 
nitrate.63 


61 Chemical Marketing Reporter. Nitrile Resins 
of ICI Groomed for Containers. V. 202, No. 24, 
Dec. 11, 1972, p. 27. 

62 Farm Chemicals & Croplife. Answer to Natu- 
55 Gas Shortage? V. 135, No. 8, Aug. 1972, p. 
€ Reed, R. M., and J. C. e The 
Spherodizer Granulation Process. hem. Eng. 
Prog., v. 69, No. 2, February 1973, pp. 62-66. 


Peat 


By Eugene T. Sheridan 1 


Peat production in the United States de- 
creased 5% in 1972, principally because a 
smaller number of plants were operating 
than in 1971. Production declined in 14 
States, and active plants decreased by 17. 
The largest production losses were rec- 
orded in Florida, Indiana, Minnesota, and 
Pennsylvania. 

Commercial sales, which were 5% 
greater than production because about 
30,000 tons of peat was sold from stock- 
piles, were 1% greater than in 1971. The 
total value of sales also increased slightly 


because of the larger quantity sold and be- 
cause of an increase of $0.03 per ton in 


the average value of all peat sold. 

Imports increased 595, and the quantity 
of peat imported in 1972 was about one- 
half the quantity produced domestically. 
Ninety-six percent of the peat imported 
was shipped from Canada. 

World production was estimated at 89 
million short tons. The U.S.S.R. was the 
largest producer with an output estimated 
at 80 million tons, 89% of the world total. 


1 Mineral specialist, Division of Fossil Fuels 
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Figure 1.—Production, imports, and available supply of peat in the United States. 
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DOMESTIC PRODUCTION 


The 5% decrease in production in 1972 
resulted principally from a smaller output 
of moss peat and humus. This loss was 
partially offset by a 5% increase in reed- 
sedge production. | 

Twenty-two States produced peat in 1972 
compared with 24 States in 1971. Michigan 


remained the largest producer with 36% of 
the Nation's output. Illinois, Florida, New 
Jersey, Colorado, California, and Indiana 
followed in output in the order named. 
These States, with Michigan, provided 
nearly four-fifths of the total production. 


Table 1.—Salient peat statistics 


1969 1970 1971 1972 

United States: 
Number of operations.._.........--------------------- 128 122 120 108 
e . short tons.. 572,122 516,825 605, 382 576,712 
Commercial sales do.... 565,760 525,608 599, 548 606, 679 
Value of ealen 2.2 2. LLL LLL LLL... thousands.. $7,056 $5,986 $7,011 $7,112 
Average r ends EE $12.41 $11.39 $11.69 $11.72 
IDOL. n ß vul cau Ue short tons.. 299,997 288,211 296,288 310,491 
Available for consumption 1... .................- do 865,757 808,814 895,831 917,169 
World: Production thousand short tons 789,481 92,026 89,610 89,888 

t Revised 


1 Commercial sales plus imports. 


Table 2.—Peat produced in the United States in 1972, by kind 


(Short tons) 
Processed 
Unpre- = —M—n—nM I maO——ə O "QWY — 
Kind pared Kiln-dried Shredded Total 
Shredded only and 
kiln-dried 
z ß 6,539 79,191 1,075 2,468 139,278 
Reed-sedge_____ ⁰ / AAA erm Ee 105,235 219,845 26 2 324, 580 
Humus 15, 123 95,561 1,775 400 112 , 859 
Total- ee 176,897 394,097 2,850 2,868 576,712 


Table 3.—Production and commercial sales of peat in the United States in 1972, by State 


Commercial sales 


State Active Production Value 
plants  (shorttons) Short 
tons Total Average 
(thousands) per ton 

Califórnia o cock ³ð—Lv 8 8 29,238 29,233 $620 $21.20 
Colorado. acu ue un eicere d NE 10 88,528 88,528 210 5.44 
Nat DEE 8 45,424 45,424 862 7.97 
(er oec, I EE ee wae 2 W W W W 
UNIS eons ae ee ee et Su TN 5 69, 523 74, 003 935 12.64 
ͤõĩ³ÜvÜ⁵¹ ĩͤ y y 9 24,413 45 ,821 478 10.54 
Ire se see see P ee 2 W W W WwW 
Maine: eenean eg EE E 4 8,018 2,083 99 41.60 
Maryland 2 ß 1 2, 658 2, 653 29 11.08 
Massachusetts... 1 W w W W 
Meir O LEO Ll eee cee us s 19 208,691 219,251 2,190 9.99 
Minnesota. —Á—————— PP— 8 W W W W 
MODURDR scc loLeeelou4 EE 1 750 750 W W 
New rr EEN 4 W W W W 
New Mexico 1 2,436 2,486 46 18.96 
Nh! saree ee Ee 5 14,984 14,507 200 18.81 
. s E 7 ,90 ; 67 17.10 
Pennsylvania 9 23, 136 22,416 820 14.30 
South Carolina...... Sie ee ee EES 1 14,500 11,200 W W 
Vermont---... lc ndnd nds 1 95 95 1 14.74 
Washington______ EE 6 18,085 18,035 89 4.98 
Wisconsin... 1 1,815 1,815 179 98.80 

P ͥ EE 108 576,712 606, 679 7,112 11.72 


W Withheld to avoid disclosing individual company confidential data; included in total. 
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Table 4.—Relative size of peat operations in the United States 
1971 1972 
8 Active plants Production Active plants Production 
Number % Short % Number % Short % 
of total tons of total of total tons of total 
Under 500 tons «„ 29 24.1 5,868 1.0 26 25.2 6,142 1.0 
500 to 999 tons 17 14.2 11,649 1.9 11 10.7 7,678 1.3 
1,000 to 4,999 Gong 44 86.7 98,949 15.5 88 36.9 86,279 15.0 
5,000 to 14,999 tons 20 16.7 182,622 80.2 18 17.5 170,158 29.5 
15,000 to 24,999 tons 4 3.8 67,388 11.1 6 5.8 111,240 19.3 
Over 25,000 tons 6 5.0 248,906 40.3 4 8.9 195,220 83.9 
CC 120 100.0 605,382 100.0 108 100.0 576,712 100. 0 


Active operations decreased from 120 to 
103, but average output per plant in- 
creased 11% to 5,599 tons. Three-fourths 
of the operations, however, had outputs 
smaller than the average. Only 28 plants 
had production in excess of 5,000 tons, and 


only four plants produced more than 
25,000 tons. 

Roughly one-third of the peat was sold 
as produced with no processing other than 
air drying. Most of the remainder was 
shredded, and a small quantity was sub- 
jected to thermal drying. 


CONSUMPTION AND USES 


Commercial sales and imports both in- 
creased in 1972, and the amount of peat 
available for consumption was about 2% 
greater than in 1971. 

Peat was used for a variety of purposes, 
but 85% of the total commercial sales re- 
ported by producers was for general soil 
improvement. Among the principal mar- 
kets for this peat were nurseries and 
greenhouses, which used peat as a mulch 
and as a medium for growing plants and 
shrubs; landscape gardeners and contrac- 
tors, who used peat for building lawns and 
golf course greens and for transplanting 


trees and shrubs; and garden, hardware, 
and variety stores, which sold peat to 
homeowners for mulching and for improv- 
ing lawn and garden soils. Most of the re- 
maining peat was sold for use in potting 
soils and for packing flowers and shrubs, 
but small quantities were used in mush- 
room beds and in mixed fertilizers and for 
earthworm culture and seed inoculant. 
Fifty-four percent of the tonnage of peat 
sold commercially by producers was pack- 
aged. Packaged peat, however, accounted 
for more than two-thirds of the total value 
of sales. Of the total peat sold in packages, 


Table 5.—Commercial sales of peat in the United States in 1972, by kind and use 1 


Ú Moss Reed-sedge Humus 
se — t — YL 
Short tons Value Shorttons Value Shorttons Value 
thousan thousands) thousands) 
Soil improvement 56, 882 $545 75,764 $688 65,400 $483 
Other uses 28 ,058 121 87,096 846 18,835 180 
/ o. sas ee ae dee 79 ,940 665 112,860 1,085 88,785 568 
Packaged: 
Soil improvement 84,467 1,618 212,765 2,375 28 ,805 508 
Other uses ——— 2,4 66 4,821 69 2,963 217 
Ke ME 86,890 1,678 217,586 2,444 25,668 725 
Total: 
Soil improvement 141,349 2,158 288,528 8,063 88,705 941 
Other uses 25,481 187 41,917 415 20,698 847 
Grand total................... 166,830 2,844 330,446 8,479 109,408 ` 1,289 


1 Data may not add to totals shown because of independent rounding. 
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Table 6.—Commercial sales of peat in the United States in 1972, by use 
Ú In bulk In packages Total 1 
se —— T TP — r ——— =s 
Short tons Value Shorttons Value Shorttons Value 

(thousands thousands (thousands) 
Soil improvement 198 ,046 $1,666 320, 537 $4,495 518,588 $6,161 
Potting i...... eseu 7, 222 ; 117 83,794 839 
acking flowers, shrubs, ette 27,3 221 170 8 27,474 229 
inoculant-.... .. == rf 2,448 224 2,448 224 
Mushroom beds 2,749 88 ER ten 2,749 88 
Earthworm culture. .................-. 5,761 50 227 4 5,994 54 
Mixed fertilizers. ._......-...---.---- , 637 66 ae ee 15,687 66 
Total i- 2 l... ⁰⁰ é 276,585 2,264 830,144 4,848 606,679 7,112 


! Data may not add to totals shown because of independent rounding. 


about two-thirds was reed- sedge peat, 
about one-fourth was moss peat, and the 
remainder was peat humus. 

States leading in sales of packaged peat 
were Michigan, Illinois, Indiana, and New 


Jersey, which, together, reported 84% of 
the total sales of packaged peat. Michigan 
was the largest producer of packaged peat 
with 55% of the total sales. 


PRICES AND SPECIFICATIONS 


Prices of peat at individual operations 
varied greatly in 1972, with the price de- 
pending mainly upon the kind of peat 
sold, the amount of processing, and 
whether the material was sold packaged or 
in bulk. 

The overall average value per ton, f.o.b. 
plant, for peat sold in 1972 was $11.72. 
This was an increase of $0.03 per ton over 
the average value of 1971, and the bulk of 
the increase was attributed mainly to 
higher average receipts for peat sold by 
producers in New Jersey, Ohio, and Penn- 
sylvania. 

The average price of bulk peat increased 
$0.31 per ton to $8.19. Packaged prices, 
however, decreased an average of $0.20 per 
ton to $14.68. The average price for bulk 
peat was influenced mainly by higher over- 
all prices for bulk sales by California, 
Pennsylvania, and South Carolina produc- 
ers; the decline in the unit value of pack- 
aged peat was attributed to generally 
smaller receipts for each ton of packaged 
peat sold by Michigan producers. 

Imported peat had a total value of $17.2 
million. The total value of imported peat 
was 13% greater than in 1971, partially 
because there was 14,000 tons more peat 


imported but also because the average 
value per ton increased from $51.11 to 
$55.31. 

Although the average value of imported 
peat was nearly four times that of domest- 
ically produced packaged peat, their values 
are not comparable because they are as- 
signed at different marketing levels. Also, 
imported peat has different physical prop- 
erties than most of the peat sold domesti- 
cally, and it is usually sold on a volume 
basis rather than by weight. Each 100 
pounds of a typical air-dried imported 
peat will measure approximately 12 bush- 
els, whereas the same quantity of a typical 
domestic peat will measure 3 to 4 bushels. 
Only a few domestic operations produced 
peat with properties similar to those of 
the imported kind. 

Peat is broadly classified in the United 
States as moss peat, reed-sedge peat, and 
humus, according to the materials from 
which it has been formed and its degree of 
decomposition. Moss peat is a type that 
has been formed principally from sphag- 
num, and/or other mosses; reed-sedge 
peat has originated mainly from reeds, 
sedges, and other swamp plants; and 
humus is peat too decomposed for identifi- 
cation of its biological origin. 


FOREIGN TRADE 


The quantity of peat imported into the 


United States in 1972 totaled 310,000 short 
tons. This was 5% more peat than was im- 


ported in 1971 and the largest quantity 
imported in any year to date. 
Canada provided the bulk of the im- 
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ports, supplying 96% of the total peat im- 
ported. Virtually all of the remaining for- 
eign peat was supplied by Europe. 
European shipments decreased 8%, 
principally because of smaller shipments 
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from West Germany, Ireland, and Sweden. 
The decline in shipments from these coun- 
tries, however, was partially offset by a 
substantially larger shipment from Poland. 

Imported peat was classified according to 


Table 7.—U.S. imports for consumption of peat moss, by grade and country 


Poultry and Fertilizer grade Total 
stable grade 
Country — F nP OA,Ñ TƏV-- —  . — > n N h'hM'vwaec — 
Short tons Value Short tons Value Shorttons Value 
(thousands) (thousands) thousands) 
1971 
Lë NIT TEE 1,941 $129 281,519 $14,408 288,460 $14,532 
Denmarꝝkʒ¹KKʒKkk - Gi 19 1 19 1 
Germany, Wee 518 21 9,327 423 9,840 444 
Ireland... ey eae 8 6 8 172 10 178 18 
Mlc oo eee ce este a i 93 4 93 4 
Netherlands. .......................- 18 1 oo Go 13 1 
Poland... ⁵ĩð¹iĩ = Be 2,808 121 2,808 121 
Sweden ss a 819 22 819 22 
United Kingdom „ HN us 58 4 53 4 
TOU) EE ete ctos 2,478 154 293,810 14,988 296,283 15,142 
1972 
Canada, l ullu lu. s aO iick dso eee 2,057 162 296,743 16,385 298,800 16,497 
lj.) c. MCA e 14 1 14 1 
Germany, Weste 857 46 7,997 450 8,194 496 
TE WEE S = 14 1 14 1 
NEE eer 22 2 n d 22 2 
Poland... coc ² V A e dues Me 187 6 3,075 163 8,262 169 
Sweden 8 e "M 8 
TalWalh- c x ⁊ ADAE 8 22 1 P e 22 1 
USSR EET UTTO SS 110 2 =: p 110 2 
United Kingdom EN ze 50 1 50 1 
Totali 124i A S 8,258 222 307,233 16,951 810,491 17,178 
Table 8.—U.S. imports for consumption of peat moss in 1972, 
by grade and customs district 
Poultry and Fertilizer grade Total 
stable grade 
Customs District —————————— — ç V| - VU 2  — s v P 
Short tons Value Shorttons Value Shorttons Value 
(thousands) (thousands) (thousands) 
Baltimore, Md ee 61 $4 994 $45 1,055 $49 
Boston, Mam... ENS 234 234 18 
Buffalo, N.Y e Eer celeste ses 135 11 22,982 1,286 28,117 1,247 
Charleston, SC... 17 1 ae = 17 1 
Detroit, Mich.......................- 142 11 44,977 2,880 45,119 2,891 
Duluth, Minn.......................- SC M 8,230 284 ,280 284 
Great Falls, Mont... 22 1 8,557 491 8,579 492 
Honolulu, Hawaii 6 1 Gs Se 6 1 
ouston, Tek t Së ae 408 22 408 22 
Angeles, Calif...................- 83 a 659 42 659 
Miami, Fis ` ------------ NA ate 283 19 233 19 
Mobile, Ala. 428 28 1,846 76 1,774 99 
New Orleans, Laa ra ,583 65 1,538 65 
New York, N.Y.................-...- 136 6 962 58 1,098 64 
Norfolk, Va_...--.-----.---------__- a pu: 448 19 448 19 
Ogdensburg, NY 22 2 8 19 1 85,068 4,285 85,087 4,286 
Pembina, N. Dall 1,174 80 21,059 1,113 22,238 1,193 
Philadelphia, fra... 109 5 528 82 637 87 
Portland, Maine 542 56 12,999 658 18,541 714 
Portland, Oreg......................- 82 2 102 184 7 
St. Albans, Vit 17 1 45,278 2,286 45,290 2,291 
Francisco, Calif. ................- 69 6 636 7 705 77 
San Juan, PR... zc 769 58 769 58 
Savannah, G 182 7 839 16 521 
Seattle, Wasabi z 52,605 8,200 52,605 8,200 
Tampa, Fla. 167 6 ,292 77 1,45 
Total- 22522522025 coe tt 8,258 222 807,238 16,951 310,491 17,173 


902 


use as poultry-and-stable-grade peat and 
fertilizer-grade peat. Of the total imported, 
99% was duty-free fertilizer-grade peat. A 
duty of $0.25 per long ton was levied on 
poultry-and-stable-grade peat. 

Foreign peat entered the United States 
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through 26 customs districts in 1972, but 
88% of the total was shipped through the 
Buffalo and Ogdensburg, N. V.: Detroit, 
Mich.; Pembina, N. Dak.; St. Albans, Vt.; 
and Seattle, Wash., customs districts. The 
largest quantity, 85,000 tons, was shipped 
through the Ogdensburg district. 


Table 9.—Peat moss imported for consumption from Canada and West Germany in 1972, 
by grade and customs district 


Canada West Germany 
Poultry and Fertilizer grade Poultry and Fertilizer grade 
stable grade stable grade 
Customs district — — >. — — P —oo——FK 
Short Value Short Value Short Value Short Yalue 
tons (thou- tons (thou- tons (thou- tons (thou- 
sands) sands) sands) sands) 
Baltimore d ae ee 2 Za 17 $1 994 $45 
Boston, Mass. ..............- 82 57 $3 Se zs SE EN 
Buffalo, N. LI... 135 $11 22,982 1,287 bes i = ba 
Charleston, S.C. ............- Ss WS ER 17 1 ex = 
Detroit, Mich 142 11 44,977 2,880 zs o En a 
Duluth, Minn ae Ka , 280 284 = xm = == 
Great Falls, Mont 22 1 8,557 491 = Es SS Ss 
Honolulu, Hawaii 6 1 es 2 3 » E "e 
Houston, Tenn 23 2 EP =š E S 208 11 
Los Angeles, Calif. x" P A xe E ae 659 42 
Miami, Pisa ---------------- ae Ge hs am ne en 141 
Mobile, Ala... ...........-- oe ES E: be 428 28 1,846 76 
New Orleans, Laa zs NM -- -- 22 Gg 144 
New York, N. yy. ae DE GH ES Re Gs 720 45 
Norfolk, Va. 2 is Se " 8 E 298 18 
Ogdensburg, N. y 19 1 85, 054 4,284 Lc Eis PN a 
Pembina, N. Dak...........- 1,174 80 21,059 1,118 = 2 eke -— 
Philadelphia, Pa............. Bsc = E SS 109 5 878 22 
Portland, Maine 542 56 12,999 658 8 Se Së -— 
Portland, Oreg. .............- us "S M 228 32 2 102 5 
St. Albans, Vt 17 45,278 2,236 e =o - oe 
Francisco, Cali Sp SS 8 SS 69 6 636 71 
San Juan, P. MMk᷑ zu ES ES ki zd Se 769 53 
Savannah, G aaa Se Sie N- SE 180 6 205 12 
Seattle, Wash__.._.._-------- ES -. 52,555 3,199 __ —— N Ee 
Tampa, Pia ---.-.-------- e ze ed e 55 2 742 40 
NEE 2,057 162 296,748 16,385 857 46 7,837 450 


WORLD REVIEW 


World production of peat in 1972 was 
estimated at 89 million short tons. While 
this appears to be less than one-half the 
quantity previously estimated for 1971 
world output, it in actuality reflects a revi- 
sion in the data previously reported for 
the U.S.S.R. Output statistics for the 
U.S.S.R. in 1972 and previous years were 
adjusted downward to reflect reported data 
based upon study tour reports and fully 
documented official production figures. The 
data now exclude peat produced by collec- 
tive farms in the U.S.S.R., which had pre- 
viously been estimated but for which no 
reliable data could be obtained. 

Despite the exclusion of a portion of the 
total Soviet output, the U.S.S.R. was by far 
the largest peat producer with an esti- 


mated 89% of the world production. Ac- 
cording to published Soviet figures, 30 mil- 
lion tons of peat was produced by State 
enterprises for agricultural use, and about 
50 million tons was produced for fuel. Ag- 
ricultural peat was used for general soil 
improvement and the manufacture of ferti- 
lizers, and fuel peat was used for generat- 
ing electric power and for domestic and 
industrial heating. 

Ireland ranked second in peat produc- 
tion with an estimated output of 5.8 mil- 
lion short tons. Virtually all of Ireland's 
production was fuel peat that was used for 
electric-power generating and household 
heating. A small amount of agricultural 
peat was produced, principally for export. 

West Germany, the third-ranking peat 


PEAT 


producer with 1.8 million short tons, pro- 
vided about 2% of the world output. Most 
of the West German production was agri- 
cultural peat, but about one-fifth was con- 
sumed as fuel. 

Other producers ranking in output in 
the order named were the United States, 
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the Netherlands, Canada, and Finland. The 
combined output of these countries was, 
however, only 2% of the total. Although 
fourth in world production, output of the 
United States was only 0.7% of the world 
total. 


Table 10.—Peat: World production, by country 


(Thousand short tons) 
Country 1 1970 1971 1972 » 
Argentina, agricultural use __-_-....-.-.--.----.--------------------- 8 8 e8 
Canada, agricultural useuewui·iT «c ũ r 821 326 370 
Denmark; f/, dE E TS uu. SSS 6 6 6 
Finland: 
Agricultural EEN 159 259 140 
I rp ĩᷣ d A ĩ 8 97 112 166 
France, agricultural uge... 85 e 90 e 90 
Germany, West: 
h/ ⁰¶⁰õ⁰ r 1, 306 1,494 e 1,440 
JJ ĩ EE 357 352 818 
e agricultural ugs e „„ 72 72 72 
re : 
Agricultural use... y y 5 * 70 
))J!!!!!! 8 r 5,908 6,058 e 5,700 
Israel, agricultural ODE Ur ERIS 22 
PPV ũ ͥ dd EE Ge 80 80 80 
Korea, Republic of, agricultural use „„ 9 4 4 
Netherlands @. See EE 440 440 440 
Norway: 
1 6—ũʒ ⁵ꝛẽuũy ꝶßd ⁰ommm ——————— ER 12 e 12 e 12 
) Ea L m Sales LR PE 6 e6 së 
Poland, Sd tual Sp MER ð EEN 55 e 55 e 55 
JJ) V 18 e 19 e 19 
Sweden: 
Agricultural uses 8 z 113 127 e 180 
) ⁵³ð Su a ALME ĩð 8 23 28 28 
U.S.S.R. 
ulli r 30, 000 30, 000 30, 000 
JV ⁵⁵P f o my mm 8 52,359 49,382 e 49,600 
United States, agricultural use „„ 517 605 577 
1: EE r 92,026 89,610 89,8338 
Fuel peat included in total). r 58,811 55,994 56,869 
e Estimate. p Preliminary. r Revised. 


1 In addition to the countries listed, Austria Canada, Iceland, and Italy produce a negligible quantity of fuel 
peat. No data are available for East Germany, a major producer. 


TECHNOLOGY 


Experimental work conducted at the 
University of Sherbrooke, Quebec, Can- 
ada,2 indicated that mercury present in 
waste water can be removed and recovered 
quantitatively by treatment with peat. The 
humic acids contained in peat are known 
to be good ion-exchange resins, and the 
studies have shown that contaminated wa- 
ters can be made virtually mercury-free if 
treated with moss peat in the presence of 
a precipitating agent such as sodium sul- 
fide. Recovery of mercury is accomplished 
by burning the peat containing mercury in 
the presence of a limited amount of air. 
Vapors of mercury and sulfur dioxide are 
eliminated in a scrubbing tower containing 
limestone and elemental sulfur, and metal- 


lic mercury can be decanted from the 
water. 

Field and laboratory studies conducted 
at the University of Minnesota’ have 
shown that peat soil and various mixtures 
of sand, calcitic limestone, and peat can be 
used as filter media to remove significant 
amounts of phosphorus and organic mate- 
rials from wastewaters. The treatment 


2 Lalancette, J. M., and B. Coupal. Recovery of 
Mercury From Polluted Water Through Peat 
Treatment. Proc. 4th Internat. Peat Cong., Otan- 
iemi, Finland, June 25-30, 1972, v. 4, pp. 


3 Farnham, R. S., and J. L. Brown. Advanced 
Wastewater Treatment Using Organic and Inor- 
ganic Materials. Proc. 4th Internat. Peat 8 
N Finland, June 25-30, 1972, v. 4, pp. 
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processes used in the experiments were 
physical and chemical as well as biological 
in nature, and the major emphasis was 
placed upon the removal of phosphorus, 
which has become a major pollutant in re- 
cent years. The studies also showed that 
various types of peat can be used in such 
filter systems and that the systems are not 
only efficient, but they can be operated at 
relatively high application rates. 

Additional research work on peat at the 
University of Sherbrooke, evaluated the 
use of peat as an absorbing agent for the 
removal of coloring matter from the ef- 
fluent of a dye house at a textile plant. 
Many of the dyes used by the textile in- 
dustry are nonbiodegradable, and their re- 
moval in an economic manner remains a 
problem. Adsorption of these dyes with ac- 
tivated carbon is one of the most promis- 
ing of the processes proposed or used, but 
activated carbon is a relatively expensive 
material for this use. The study concluded 
that sphagnum peat moss of the blond 
type has good absorption capacity for basic 
dyes, but this capacity decreases for dyes 
that are acidic. Also, with an actual ef- 
fluent from a dye house, competitive ad- 
sorption with other polluting material de- 
creased the efficiency of peat moss in 
reducing the concentration of dyestuff. 

Laboratory tests, confirmed partly on a 
pilot and technical scale, in Raciborz, Po- 
land, show that peat can be used effec- 
tively as a basic raw material to obtain a 
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number of activated carbons with good 
physical, chemical, and adsorption proper- 
ties. Such carbons may be produced, both 
by gas activation in which peat is treated 
with steam, carbon dioxide, or air at 700° 
to 1,000°C, or by chemical activation, 
based upon the impregnation of peat with 
chemical compounds. The chemical activa- 
tion method uses chemicals such as zinc 
chloride or phosphoric acid to impregnate 
the peat, after which it is carbonized and 
activated at 600° to 700°C. Activated car- 
bons with a high proportion of micropores 
are generally used for gas and vapor ad- 
sorption, carbons with medium-sized pores 
are used for catalytic and special applica- 
tions, and macroporous carbons serve as 
decolorizing and medicinal agents. Peat has 
been used for the production of all of the 
aforementioned types of activated carbon 
as a replacement raw material for wood 
charcoal, which is more costly and, in Po- 
land, becoming increasingly less available 
because of a timber deficit. Baltic-type 
peat from the Szczencin and Lebork re- 
gions of Poland, which is characteristically 
low in ash content, is especially amenable 
to activated carbon production. 


4 Dufort, Jean, and Maurice Ruel. Peat Moss 
As An Adsorbing agent OE the Removal of Col- 
oring Matter. Proc. 4th Internat. Peat e ^ 
panem Finland, June 25-30, 1972, v. 4, pp. 


299-31 

5 Fics. Jozef. Investigations on Peat Utilization 
for the Production of Activated Carbon. Proc. 
4th Internat. Peat Cong., Otaniemi, Finland, 


June 25-30, 1972, v. 4, pp. 185—196 


Perlite 


By Arthur C. Meisinger 1 


Record totals were established in 1972 
` for production and consumption of crude 
and expanded perlite in the United States 
and effectively reversed the overall decline 
that had hit the domestic perlite industry 
in 1971. Compared with 1971 production, 
the quantity of crude perlite mined in- 
creased 31% and the quantity and value of 
crude perlite sold or used each increased 
26%. Although there were three fewer ex- 


panding plants in operation during 1972, 
the quantities of expanded perlite pro- 
duced and sold or used exceeded those of 
1971 by 10% and 9%, respectively. The 
value of expanded perlite sold or used also 
reached a record total of $25.35 million for 
an increase of 9% over that of 1971. New 
Mexico and Illinois continued to be the 
leading States in production of crude and 
expanded perlite, respectively. 


Table 1.—Crude and expanded perlite produced and sold or used 
by producers in the United States | 


(Thousand short tons and thousand dollars) 


Crude perlite Expanded perlite 
Used at own Total 
Year Quantity Sold plant to make quantity Quantity Sold or used 
mined expanded material nd produced 
Quantity Value Quantity Value Quantity Value 
1968........... 558 202 1,975 226 2,246 428 889 836 16,265 
oo 613 205 2,087 266 8,013 471 405 402 22,100 
1270 — 607 176 , 056 280 2,848 456 420 416 24,972 
1971 495 175 2,062 257 2,879 482 889 885 28,156 
1979.5. is meu 649 224 2,540 821 8,691 545 427 421 25,860 


DOMESTIC PRODUCTION 


Crude perlite was produced by 12 com- 
panies at 13 mines in seven States in 1972 
compared with 11 companies and 12 mines 
in six States in 1971. The quantity of 
crude perlite mined was a record 649,000 
tons surpassing by 11,000 tons the previous 
high of 638,000 tons mined in 1967. New 
Mexico, with 87% of the U.S. crude perlite 
mined, continued to be the principal pro- 
ducing State. Other producing States, in 
descending order, were Arizona, California, 
Nevada, Colorado, Idaho, and Texas. 

Crude perlite sold or used to make ex- 
panded materials set record totals in quan- 
tity and value in 1972. Producers sold or 
used 545,000 tons of crude perlite valued 
at $6,231,000 compared with the previous 


high of 471,000 tons and $5,100,000 in 
1969. 

Crude perlite was expanded at 84 plants 
in 30 States in 1972, and record quantities 
were established for expanded perlite pro- 
duced and sold or used. The quantity of 
expanded perlite produced was 427,000 
tons compared with the previous high of 
420,000 in 1970. The quantity of expanded 
perlite sold or used in 1972 was 421,000 
tons and exceeded the previous high of 
416,000 in 1970 by 5,000 tons. The value of 
expanded perlite sold or used was $25.35 
million compared with the previous record 
total of $24.97 million in 1970. Illinois 
continued to be the leader in production 


1 Industry economist, Division of Nonmetallic 
Minerals. 
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cluded California, Colorado, Florida, Ken- 
tucky, Mississippi, New Jersey, Pennsylva- 
nia, and Texas. 


of expanded perlite and in the quantity 
sold or used. Other States with significant 
production of expanded perlite in 1972 in- 


Table 2.—Expanded perlite produced and sold by producers in the United States 


1971 1972 
Quan- Sold or used Quan- Sold or used 
State tity — tity 
ro- Quan- Value Average pee Quan- Value Average 
uced tity (thou- value uced tity nod value 
(short (short sands) per (short (short sands) per 
tons) tons) ton tons) tons) ton 
California 23,512 23,250 31,778 $76.45 21,227 21,221 $1,827 $86.12 
Fleiss mee 17,547 16,741 909 54.82 19,124 18,249 1,001 54. 
Indiana 7,258 7,2 462 68.70 14,866 16,831 968 59.27 
HO ES 716 716 (1) (1) 767 767 59 76.71 
Maryland. .............- (2) 2 (3) (2) (2) 8,208 299 98.22 
Massachusetts 1.294 1.210 159 181.41 (2) (2) V (3) 
Missouri 8,278 8,278 (1) 1) (2) 1) 0 (1) 
New York..............- 3, 569 8,515 284 80.72 5,789 5,739 469 81.76 
9%. 86 7,709 7,709 (?) (2) 12,791 12,791 174 60.52 
Pennsylvania 28,161 22, 664 1.254 55.82 29,231 29,790 1.667 55.97 
NW 18,720 18,717 1,309 95.39 21,696 21,210 1,270 59.87 
Other Eastern States *__._ 282,405 280,560 18,856 ‘58.15 257,668 252,742 14,662 58.01 
Other Western States 5.... 54,858 54,870 8,146 653.45 43,460 39,291 2,854 59.91 
Total ?............ 889,022 385,488 23,156 60.07 426,569 421,339 25,350 60.17 


1 Included with “Other Western States.” 

3 Included with “Other Eastern States.” 

3 Includes Georgia, Illinois, Kentucky, Louisiana 
Hampshire, New 


» Maine, Maryland (1971), Michigan, Mississippi, New 
ersey, North Carolina (1971), Ohio (1971 'value onl 


Tennessee, and Wisconsin. 


y) 
4 Based on quantity of 288,269 tons and value of $13,856,000 (230,560 tons “Other Eastern States” plus 7,709 


tons for Ohio). 


$ Includes Arizona (1971), Colorado, Idaho, Iowa, Kansas (1971 value on m. Minnesota, Missouri (1971 


value only and 1972), Nebraska, Nevada, 


Oregon, Utah, and Washingto 


gton (1971 


* Based on quantity of 58,862 tons and value of $3,146,000 (54,870 tons “Other Western States" plus 714 


tons for Kansas and 8,278 tons for Missouri). 


7 Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Consumption of expanded perlite in the 
United States reached a record level of 
421,000 tons in 1972. The percent disposi- 
tion by end use is shown in table 3. As in 
1971, filter aid, plaster aggregate, concrete 
aggregate, and insulation board (included 


formed products, and smaller amounts of 
paint additives, texturing granules, char- 
coal base, refractories, and miscellaneous 
agricultural products. 


Table 3.—End use of expanded perlite 


with “Other” uses) were the principal do- (Percent) 
mestic uses of expanded perlite. Compared Use 1971 1972 
with that of 1971, consumption of ex- Filter aid__.....-.----------------- 14 16 
ite i ; Plaster aggregate 10 12 
panded perlite in filter aids, plaster aggre- Concrete 8 * 10 8 
gate, and low-temperature insulation each Horticultural aggregates. ...........- 8 8 
increased 2% in 1972 while use of ex- Low temperature insulation .-....... S i 
h : Masonry and cavity fill insulation..... 1 (5 
panded perlite in concrete aggregate de- Filles... isis 5 Q 6 
creased 2%. Use of expanded perlite in — poer ... d "e 


horticultural aggregates was 3% in 1972— 
the same as in 1971. Other uses” totaled 
57% compared with 60% in 1971 and in- 
cluded primarily insulation board, fillers, 


1 Less than 1 

2 Ineluded wi’ “Other” to avoid disclosing indi- 
vidual company confidential data. 

3 Includes insulation board. 
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PRICES 


Producers sold crushed, cleaned, and 
sized crude perlite to expanding plants at 
an average price of $11.34 per short ton in 
1972, and the portion used by producers in 
their own expanding plants was valued at 
an average of $1150 per ton. The 
weighted average of both categories was 


$11.44 per ton which was the same value 
as in 1971. 

Expanded perlite sold or used, according 
to expanders, had an average value of 
$60.17 compared with $60.07 per ton in 
1971. However, average values by States in 
1972 ranged from $32 to $144 per ton. 


WORLD REVIEW 


Greece.—Although 1972 production data 
for perlite in Greece were not available, 
production in 1971 was slightly lower than 
in 1970. The quantity of crude perlite ore 
produced in 1971 was 177,000 tons com- 
pared with 185,800 tons in 1970. Processed 
perlite in 1971 amounted to 104,500 tons 
compared with 117,600 tons in 1970. The 
quantity of perlite exported by Greece in 


1970 and 1971 averaged 15% of crude ore 
production and 95% of processed ore pro- 
duction, respectively. 

Philippines.—The quantity of perlite 
produced from the Legaspi City deposit of 
Trinity Lodge Mining Corp. was only 480 
tons in 1972—a slight increase from the 
1971 production of 457 tons. 


TECHNOLOGY 


Grefco, Inc., a subsidiary of General Re- 
fractories Co., initiated installation of air 
pollution control systefns at its perlite 
processing plant in No Agua, N. Mex., and 
storage facilities in Antonito, Colo., in 1972. 
The estimated $1 million project was to be 
completed by mid-1973. 

Two product development research proj- 
ects, sponsored by the Perlite Institute, 


New York, were completed during the 
year. One project involved the durability 
characteristics of perlite cement plasters 
(stucco). The other study, in two parts, 
was concerned with the physical properties 
of perlite insulating concrete with added 
diatomaceous earth and hydrated lime, and 
the effect of moisture migration for various 
vent boards used in roof deck construction. 


Digitized by Google 


Crude Petroleum 
and Petroleum Products 


By James G. Kirby, David A. Carleton, and Betty M. Moore ? 


The total demand 4 for petroleum prod- 
ucts in 1972 exceeded the 6-billion-barrel 
mark for the first time, increasing from 
the 1971 level by 437 million barrels or 
7.8%. 

The high level of industrial activity, 
colder-than-normal weather, and the sub- 
stitution of fuel oils for short supplies of 
natural gas and low-sulfur coals all con- 
tributed to the unusually high increase in 
domestic product demand of 7.9%. Refined 
products exports were down slightly from 
the 1971 level. 


Domestic production of crude oil and 
natural gas liquids was unable to keep 
pace with the increased demand, and im- 
ports were increased 21.1% and stocks were 
reduced by 85 million barrels. 


. The Department of the Interior was 
able to satisfy court orders that had can- 
celed leasing of areas off the Louisiana 
coast in 1971, and lease sales were held in 
September and December 1972. At yearend 
the Alaskan pipeline continued to be de- 
layed by court orders pending resolution 
of environmental concerns. 

The increasing volume of natural gas 
liquids recovered from natural gas has 
made it desirable to present data on these 
liquids with crude oil data, as these liq- 
uids are blended with refinery products 
and are similar to materials recovered 
from refinery gases. 

The Bureau of Mines uses crude-oil pro- 
duction data (including field condensate) 
compiled by State agencies for those States 
that compile the information. Where such 
data are not available, monthly question- 
naires are sent to all pipeline companies 
operating within the State. Annual can- 
vasses and State agencies also provide sup- 
plemental information on the value of 


crude petroleum at wells, and the number 
of producing wells. 

Individual refineries reported monthly 
receipts, input, stocks, refinery production, 
and deliveries. Data on both product 
stocks at refineries and pipeline and bulk 
terminal stocks are collected. These data 
are also published monthly. Annually, sales 
of fuel oils, asphalt and road oils by uses, 
and refinery capacity are canvassed. 

Demand by  Product.—Gasoline.—The 
domestic demand for motor gasoline in- 
creased 6.3% in 1972 to 2,333,777,000 bar- 
rels. Emission control devices added to new 
car engines to meet Federal Government 
standards have caused a sharp decline in 
efficiency, accounting, in part, for the 
sharp increase in demand. The demand for 
aviation gasoline continued the downward 
trend in both the domestic and export 
markets. Domestic demand declined 7.1% 
in 1972 to 16,628,000 barrels, and exports 
declined 57.3% to 529,000 barrels. 

Distillate Fuel Oil.—Domestic demand 
for distillate fuel oil in 1972 was 
1,066,049,000 barrels, compared with 

1 Industry economist, Division of Fossil Fuels 
Mineral Supply (retired). 

? Petroleum specialist, Division of Fossil Fuels— 
Mineral Supply. 

3 Statistical assistant, Division of Fossil Fuels— 
Mineral Supply. 

*Certain terms as used in this chapter are 
more or less unique to the petroleum industry. 
Principal terms and their meaning are— 

Total demand.—A derived figure representing 
total new supply plus decreases or minus in- 
creases in reported stocks. Because there are sub- 
stantial secondary and consumers’ stocks that are 
not reported to the Bureau of Mines, this figure 


varies considerably from consumption. 
Domestic demand.—Total demand less rts. 
New supply of all oils.—The sum of crude oil 
production, plus production of natural gas liq- 
uids, plus benzol (coke-oven) used for motor 
fuel, hydrogen, and other hydrocarbons, plus im- 
ports of crude oil and other petroleum products. 
Transfers.-Crude oil conveyed to fuel-oil 
stocks without processing, or reclassification of 
products from one product category to another. 
All oils.—Crude petroleum, natural gas liquids, 
and their derivatives. 
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971,316,000 barrels in 1971. The increase of 
9.895 was the highest on record for this 
fuel. Distillate fuel oil in most instances 
has a low sulfur content that is able to 
meet the various metropolitan area sulfur 
standards and thus entered markets for- 
merly reserved for coal and residual fuel 
oil. Industrial and utility users of natural 
gas had to switch to distillate fuel oils in 
some areas of the country during the last 
quarter of 1972 because of tight natural 
gas supplies. 

Residual Fuel Oil—Residual fuel oil 
total demand increased at the rate of 
230,000 barrels daily in 1972 to 937,707,000 
barrels, and about 90% of the growth was 
in the electric utility market. While resid- 
ual fuel oil lost some markets to distillate 
fuel oil, it picked up others from coal and 
natural gas. Imported residual fuel oil sup- 
plied 68.0% of demand requirements in 
1972; 34.397, of this imported oil had a sul- 
fur content of less than 0.595, while only 
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18.9% of the 1971 imports had a low sul- 
fur content. 

Kerosine.—Markets for kerosine contin- 
ued to decline and demand was down 
5.7% in 1972. The total demand for the 
year was 85,943,000 barrels for uses other 
than jet fuel. 

Jet Fuels.—The total demand for kero- 
sine-type jet fuels increased 7.2% in 1972 
to 294,041,000 barrels, but demand for the 
naphtha type declined 6.995 to 89,406,000 
barrels. The military used 105,153,000 bar- 
rels of jet fuel in 1972, compared with 
112,968,000 barrels in 1971. 

Liquefied Gases and Ethane.—After 2 
years of low growth, the demand for lique- 
fied gases increased 124% in 1972 to 
425,118,000 barrels. During the fourth 
quarter of the year, demand increased 
14.095. Excessive rains and cold weather in 
the midwest delayed crop harvests, and 
large amounts of propane were required to 
dry the grains for storage, in substitute for 


Table 1.—Salient statistics of crude petroleum, refined products, and natural gas liquids 
in the United States 


(Thousand 42-gallon barrels unless otherwise indicated) 


1968 1969 1970 1971 1972 » 
Crude petroleum: Ë 
Domestic production (including 
lease condensate)........... 8,329,042 8,371,751 8,517,450 8,458,914 8,455,868 
World production 14,093,150 15,214,885 16,710,826 17,662,798 18,598,008 
U.S. proportion. percent. 24 22 21 20 19 
Exports ! MN WDR S Ata e Esa y, 1,802 1,436 4,991 503 187 
1 ER SE 472, 133 oan 257 488 5 613,417 Sr 325 
, end of year 72.300 252.48 
Runs to stills 8,114,360 3, , 605 3,967,508 4,087,809 4,280, 


Value of domestic product at 


wells: 
Total........ thousands.. $9,794,826 $10,426,680 $11,178,726 $11,692,998 $11,706,510 
Average per barrel $2.94 $3.09 $3.18 $3.39 $3.39 
Total producing oil wells 
1 T u is 558 , 920 542 , 227 530,990 517,318 508, 448 
Total oil wells completed during 
year (successful wells) 14,342 14,368 18,020 11,858 11,806 
Refined products 
Exports 111. 82, 742 83, 449 89, 467 81,842 81,281 
Imports (including unfinished 
oils and plant condensate) 23. _ 567, 046 641,437 764,769 819,463 924,121 
Stocks, end of year *.......... 647,439 656,344 675 502 695, 878 712, 584 
5 refineries, end of — 4 8 i Kate 
EE 284 281 279 282 277 
Daily e capacity. ...... 11,740 12,074 13,020 13,487 18,775 
Natural gas liquids: 
Production. ................. 550,311 580,241 605,916 617,815 638,216 
Së sare end of year 77,940 58, 552 65, 992 88,421 79,288 
oils: 
Total product and crude oil 
demand..................- 4,990, 467 5,249,056 5,468,259 5,638,853 6,076,288 
Exports 84, 544 84, 885 94, 458 81. 845 81,468 
Domestic demand. ........... 4,905,923 5,164,171 5,368,801 5,657,008 5,994,820 


P Preliminary (except for crude production and value). 


1 U.S. Department of C 
? Re 


ommerce data. 
rted to the Bureau of Mines. 


3 U.S. Department of Commerce data, except for unfinished oils and plant condensate which are Bureau of 


ines 
4 Stocks of refined products also include stocks of unfinished oils, natural gasoline, plant condensate, and 


isopentane. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


natural gas which was in short supply. 
The demand for ethane increased 21.0% in 
1972 to 106,201,000 barrels. More detail on 
liquefied gases and ethane can be found in 
the “Natural Gas Liquids” chapter. 


Other Products.—This category includes 
refinery gas (still gas) used for fuel, as- 
phalt, petrochemical feedstocks, petroleum 
coke, lubricating oils, special naphthas, 
miscellaneous products, road oil, and wax. 
Refiners used 170,993,000 barrels of still 
gas for fuel in 1972 and 14,678,000 barrels 
for petrochemical feedstocks. The domestic 
demand for asphalt increased 3.3% to 
163,788,000 ‘barrels (29,779,000 short tons) . 
The demand for petrochemical feedstocks 
was strong in the domestic market, but ex- 
ports declined. Domestic demand for the 
year increased 12.1% to 123,867,000 barrels, 
and exports decreased 15.3% to 4,457,000 
barrels. Sales of marketable coke increased 
10.5% in 1972. Exports increased 14.8% to 
6,215,000 short tons, and domestic sales in- 
creased 7.0% to 7,074 million short tons. 
Domestic demand for petroleum coke, in- 
cluding 10,590,000 short tons of catalyst 
coke, was 17,664,000 short tons in 1972, an 
increase of 10.5%. The demand for lubri- 
cating oils increased 4.1% in 1972, but ex- 
ports declined 6.0%. Domestic demand was 
67,796,000 barrels, and exports comprised 
14,935,000 barrels. 


The total demand for special naphthas 
increased 7.0% in 1972 to 33,375,000 bar- 
rels. Domestic demand was 31,888,000 bar- 
rels and exports, 1,487,000 barrels. The do- 
mestic demand for road oil continued to 
decline in 1972. Demand was 7,538,000 bar- 
rels, down 11.2% from 1971. The domestic 
demand for petroleum wax increased 3.1% 
to 5,410,000 barrels, but exports declined 
32.0% to 1,129,000 barrels. In addition to 
the above products refineries produced in 
small quantities a variety of products (pe- 
trolatum, medicinal oils, rust preventives, 
spray oils, etc.) which the Bureau of 
Mines grouped together as miscellaneous 
products. The domestic demand for these 
products in 1972 was 15,280,000 barrels, 
and exports were 1,062,000 barrels. 


Shipments to U.S. Territories, Posses- 
sions, and Free Trade Zones.—Domestic 
demand, as defined in this chapter, refers 
to demand in all States of the United 
States. Shipments from the United States 
to territories, possessions, and free trade 
zones are included with exports. Any for- 
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eign receipts into these areas are not in- 
cluded in total imports shown. 

Shipments from territories, possessions, 
or free trade zones to foreign countries are 
excluded from exports. Shipments from 
these areas into any State of the United 
States are included in import data. 

Districts.—The Bureau of Mines reports 
production of crude petroleum and natural 
gas liquids and the number of wells 
drilled by States. Data for Louisiana, New 
Mexico, and Texas are also reported by 
districts. 


New Mexico has two widely separated 
producing areas. The Southeastern district 
comprises mainly Lea, Eddy, Chaves, and 
Roosevelt Counties. The Northwestern dis- 
trict comprises mainly San Juan, Rio Ar- 
riba, Sandoval, and McKinley Counties. 


Bureau of Mines producing districts in 
Texas correspond, with one exception, to 
the following grouping of the Texas Rail- 


road Commission districts: 
Bureau of Mines Railroad Commission districts 
tstricts 

Nos. 2 and 8. 

Nos. 7C, 8, and 8A. 


East Proper Part of No. 6 (East T'exas field 
in Cherokee, Smith, Up- 
shur, Rush, and Gregg). 

Panhandle No. 10. 

Rest of State 

North... Nos. 7B and 9 
Central........ o. 1. 
Sou tn No. 4. 

Other East Texas... Nos. 5 and 6 (exclusive of 

East Proper). 


Separate production data are shown for 
the Louisiana Gulf Coast, including the 
offshore area. 


Refinery operations are grouped by the 
Bureau of Mines into another set of dis- 
tricts called refining districts. These refin- 
ing districts correspond with the grouping 
originated by the Petroleum Administra- 
tion for War during World War II and 
called PAW districts (later changed to 
PAD districts) . 


PAD ' 3 
districi Refining districts 
I—East Coast District of Columbia and Maine, 
New Hampshire, Vermont, Massachusetts, 
Rhode Island, Connecticut, New Jersey, 
Delaware, Maryland, Virginia, North Carol- 
ina, South Carolina, Georgia, and Florida, 
and the following counties of New York: 
Cayuga, Tompkins, Chemung, and all 
counties east and north thereof; and the 
following counties of Pennsylvania: Brad- 
ford, Sullivan, Columbia, Montour, North- 
umberland, Dauphin, York, and all 
counties east thereof. mn 
I—Appalachian No. 1—West Virginia and those 
parts of Pennsylvania and New York not 
included in the East Coast district. 
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II—A tan No, 2—The followin ing counties of 

hio: Erie, Huron, Crawford, Marion, Dela- 
ware, Franklin, Pickaway, Ross, Pike, 
Scioto, and all counties east thereof. 

II—Indiana-Illinois- Kentucky—Indiana, Illinois, 
Kentucky, Tennessee, Michigan, and that 
Dare or of Ohio not included in the Appalachian 

istrict. 

II—Oklahoma-Kansas-Missouri—Oklahoma, Kan- 
sas, Missouri, Nebraska, and Iowa. 

II—M innesota-Wisconsin-North. Dakota-South Da- 
kota—Minnesota, Wisconsin, North Dakota, 
and South Dakota. 

Ur UM Inland—Texas, except Texas Gulf Coast 
istrict 

III—Texas Gulf Coast —The following counties of 
Texas: Newton, Orange, Jefferson, Jasper, 
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Tyler, Hardin, Liberty, Chambers, Polk, San 
Jacinto, Montgomery, Harris, Galveston, 
Waller, Fort n, 
Matagorda, Jackson, Victoria, Calhoun, 


IlI—Loutsiana “Gulf Coast—The following Serius 
of Louisiana: Vernon, Rapides, Avoyelles, 
Pointe Coupee, West Feliciana, East Felici- 

ana, Tangipahoa, St. Helena, Was 


hington, 
and all parishes south thereof; the following 
i: Pearl River 1 
george; Man n, and J: n; 
obile oa Baldwin Counties, Aaa 


Nini e <Ar kannas and 
those parts of 


aunt Gë 3 


Louisiana, Mississippi, and 
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Figure 1.—Supply and demand of all oils in the United States. 
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Alabama not included in the Louisiana Gulf IV—Rocky Mountatn—Montana, Idaho, Wyoming, 
Coast district. Utah, and Colorado. 
III—New Mexico—New Mexico. V—West Coast—Washington, Oregon, California, 
Nevada, Alaska, Arizona, and Hawaii. 
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Figure 2.—Map of PAD Districts and Bureau of Mines Refining Districts. 
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CRUDE PETROLEUM 


PRODUCTION 


The production of crude oil (including 
lease condensate) in 1972 was 3,455,368,000 
barrels, or a daily average producing rate 
of 9,441,000 barrels. For 1971, production 
was 3,453,914,000 barrels with a daily pro- 
duction average for the year of 9,463,000 
barrels. . 

During the year, a tight supply situation 
developed, and several States with prora- 
tioning relaxed allowable rates in an effort 
to increase supply. Production in Texas 
for the year averaged 3,556,000 barrels 
daily compared with 3,350,000 barrels in 
1971. As separation and desulfurization 
equipment was installed at new fields in 
northern Florida during the year, produc- 
tion increased from an average of 17,000 
barrels per day in January to 83,000 bar- 
rels daily in December, and the daily aver- 
age for the year was 46,000 barrels per day 
compared with 15,000 barrels in 1971. Pro- 
duction for the year increased at the rate 
of 12,000 barrels per day in Colorado, 
6,000 in Alabama, 8,000 in Utah, and 3,000 
in Michigan. 

Production in 1972 declined at an aver- 
age daily rate of 126,000 barrels in Louisi- 
ana, 34,000 in California, 23,000 in Wyo- 
ming, 17,000 in Oklahoma, 14,000 in 
Kansas, and 12,000 in Illinois. 


CONSUMPTION 


The total demand for crude oil in the 
United States in 1972 was 4,279,756,000 
barrels, of which 3,472,432,000 was supplied 
from domestic sources, and 807,324,000 bar- 
rels came from foreign sources. The de- 
mand for domestic crude was down 
slightly from 1971, but the demand for 
foreign crude oil increased 33.0%. 

Runs to  Stills.—Refineries processed 
crude oil at an average daily rate of 
11,696,000 barrels in 1972 and reached the 
highest daily level of operation in Septem- 
ber when runs to stills averaged 12,113,000 
barrels. Based on the total operable Janu- 
ary 1, 1972, capacity, refineries operated at 
88.0% of capacity in 1972. 

Demand by State of Origin.—Distribu- 
tion of domestic crude oil can be analyzed 
from the individual refinery reports which 
show origin of the crude oil receipts and 
from crude oil stock reports filed by refin- 
ers, pipeline companies, and terminal op- 


erators which show stocks of crude oil by 
States of origin and location. When long- 
distance shipments are involved, various 
crude oils may be mixed in transit or stor- 
age, and identification by origin may be 
only approximate. 


SUPPLY AND DISTRIBUTION 


The total distribution of crude oil in 
1972 was 4,290.0 million barrels of which 
domestic crude oil accounted for 3,482.7 
million barrels and foreign crude oil, 807.3 
million barrels. The new supply of crude 
oil included 3,459.0 million barrels of 
crude oil and lease condensate produced in 
this country and 811.1 million barrels im- 
ported from foreign sources. Stocks of do- 
mestic crude oil declined 17.1 million bar- 
rels during 1972, but stocks of foreign 
crude oil increased 3.8 million barrels. The 
difference between supply and distribution, 
10.2 million barrels, was classified as “un- 
accounted for” to avoid making arbitrary 
adjustments in the reported supply and 
consumption. 


PRODUCTIVE CAPACITY 


According to the American Petroleum 
Institute (API) the maximum crude oil 
production that could be attained in the 
United States as of January 1, 1973, was 
10.3 million barrels daily, down 0.4 million 
barrels daily since January 1, 1972. This 
estimate was based on the assumption that 
such production could be achieved in 90 
days with existing wells, well equipment, 
and present surface facilities, plus work 
changes that could be accomplished within 
that time. No production capacity was 
credited to the crude oil on the North 
Slope of Alaska since there was no way to 
market the oil, and installation of produc- 
tion equipment was incomplete. 


WELLS 


Drilling activity in 1972 increased for 
the first time since 1969 with 27,291 wells 
drilled, 1,440 more than in 1971. The 
drilling resulted in 11,306 new oil wells, 
4,928 new gas wells, and 11,057 dry holes. 
The average depth of the wells drilled in 
1972 was 4,932 feet, 126 feet deeper than 
the average in 1971. 

States reporting the largest increase in 
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drilling activity for the year were Texas 
with an increase of 395 wells drilled, Mon- 
tana with 326, Pennsylvania with 260, New 
Mexico with 218, and Ohio with 174. In 
California, 410 fewer wells were drilled 
than in 1971. 

Two lease sales were held by the De- 
partment of the Interior in 1972 for 
acreage off the Louisiana Gulf Coast, one 
in September and the other in December. 

There were 508,443 oil wells producing 
at the end of 1972 compared with 517,318 
on December 31, 1971. 


At yearend 1972, transportation bottle- 
necks occurred in some areas because of 
the inability of domestic crude oil produc- 
tion and refining capacity to keep pace 
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RESERVES 


The API Committee on Petroleum Re- 
serves estimated reserves of crude oil as of 
December 31, 1972, to be 36,339 million 
barrels, a decline of 1,724 million barrels 
for the year. Only Florida, Michigan, Mon- 
tana, and Utah reported additions to re- 
serves during the year. Reserves declined 
879 million barrels in Texas, 370 million 
barrels in Louisiana, 152 million barrels in 
California, and 102 million barrels in 
Oklahoma. 


PRODUCTS 


with unprecedented demand. Little refinery 
expansion occurred in 1972. In addition, 
imports of foreign sweet crude oil and fin- 
ished products were limited because of in- 


1970 1975 


Figure 3.—Production of crude petroleum in the United States, 
by principal producing States. 
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creasing worldwide competition for quality 
fuels, and the United States lacked ade- 
quate dock and terminal facilities to 
handle expanded imports. Several inland 
refiners, especially those limited to refining 
sweet crude oil, had difficulty obtaining 
supplies and had to cutback on refinery 
operations. Higher cost of foreign crude 
oil, as a result of negotiations by the for- 
eign governments and the devaluation of 
the dollar, eliminated much of the trading 
value of import tickets between inland and 
coastal refiners. 

Gasoline was consumed principally in 
highway transport, aviation, mechanized 
farming, and power boating. Kerosine 
(other than the straight-run kerosine used 
as fuel in commercial jet aircraft) was 
used primarily in space heaters, as range 
oil, or for farm equipment. Distillate fuel 
oils, which include the light diesel fuels, 
were consumed for space heating, locomo- 
tive fuel, industrial use, electric utility use, 
vessel use, and military uses. Residual fuel 
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oil was used primarily in electric utilities 
and for heavy-fuel use. Residual fuel is 
not normally moved by pipeline: its distri- 
bution depends on low-cost water transpor- 
tation and limited tank movement. 

Liquefied gases, in competition with ker- 
osine and light distillate fuel oil for 
domestic use, were used as fuel in inter- 
nal-combustion engines and were becoming 
increasingly important as the initial raw 
material in the development of many pe- 
trochemicals. 

The total demand for petroleum prod- 
ucts averaged 16,589,000 barrels per day in 
1972, including a domestic demand of 
16,367,000 barrels per day and exports of 
222,000 barrels per day. Compared with 
1971, total demand increased 7.8%, domes- 
tic demand increased 7.9%, and exports re- 
mained at the same level. 

Total supply for the year averaged 
16,370,000 barrels daily, and after allowing 
for crude oil losses and exports there was 
a decline in stocks in all oils averaging 
232,000 barrels daily for the year. 


— 


. 
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Figure 4.—Wells drilled for oil and gas in the United States, by quarters. 
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GASOLINE 


The domestic demand for motor gasoline 
increased 6.3% in 1972 to 2,333,777,000 
barrels, the highest increase reported since 
1968. The high level of the general econ- 
omy, which boosted new car sales to record 
levels, and the reduced efficiency of new 
car engines because of federal air emission 
standards and other equipment sent de- 
mand soaring. To keep up with the heavy 
demand, refineries maintained high yields 
of gasoline much later in the season than 
normal and entered the winter heating 
season with low stocks of distillate fuel oils 
which created spot shortages in some areas. 

The new supply of motor gasoline in 
1972 was 2,328 million barrels of which 
1,986 million barrels was produced from 
crude oil, 307 million barrels from natural 
gas liquids, and 10 million barrels from 
other hydrocarbons and hydrogen; 25 mil- 
lion barrels was imported. 

According to data compiled by API 
based on tax data reported by the States, 
2,387 million barrels of motor gasoline was 
consumed in the United States in 1972 
compared. with 2,236 million in 1971. This 
differs from the demand data compiled by 
the Bureau of Mines, which do not in- 
clude changes in secondary storage. 

Aviation gasoline demand continued to 
decline in 1972 as it has for the past 14 
years, and domestic demand was 16,628,000 
barrels compared with 17,892,000 barrels in 
1971. 


KEROSINE 


The markets for kerosine continued to 
decline in 1972, and demand was off 5.7%. 
Domestic demand was 85,854,000 barrels 
compared with 90,917,000 in 1971. The pri- 
mary use for kerosine was for space heat- 
ing, which represents about 78% of de- 
mand, but it is being replaced by more 
convenient fuels such as bottled gas (pro- 
pane) and electricity. 


DISTILLATE FUEL OIL 


The 9.8% gain in domestic demand for 
distillate fuel oil in 1972 was attributed to 
colder-than-normal weather, the high level 
of industrial activity, and substitution 
for other fuels in areas where air quality 
restrictions limit the use of fuels with 
higher sulfur content, and where natural 
gas was in short supply. Domestic demand 
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for the year was 1,066,049,000 barrels com- 
pared with 971,316,000 barrels in 1971. Ex- 
ports declined from 2,761,000 barrels in 
1971 to 1,214,000 barrels. 

Meeting the strong demand for both ga- 
soline and distillate fuel oil created prob- 
lems for refiners in 1972. Some inland refi- 
ners had difficulty obtaining particular 
types of crude oil suited to their refineries 
and in some cases had to limit crude runs. 
The changeover from high yields of gaso- 
line to distillate fuel oil was delayed until 
late fall, and stocks at the beginning of 
the 1972-73 heating season were uncom- 
fortably low. Fortunately, the exceptionally 
cold weather of October and November 
did not continue. Controls were relaxed to 
permit more imports and refiners concen- 
trated on higher production of distillate 
fuel oil, so that except for a few spot 
shortages in some areas, demand was met 
for the 1972-73 season. 

The new supply of distillate fuel oil in 
1972 was 1,030,960,000 barrels, an increase 
of 6.3% or 61,532,000 barrels more than in 
1971. To meet the total demand require- 
ments, 36,303,000 barrels were withdrawn 
from stocks. 


RESIDUAL FUEL OIL 


Residual fuel oil demand lost out in 
some heating and industrial markets be- 
cause of air quality regulations, but the 
gain in the electric utility market was so 
high that the overall increase in the do- 
mestic demand for residual increased 
10.595. A strong factor in the growth was 
the increase in the new supply of low- 
sulfur residual fuel oil from domestic and 
foreign sources. About 34% of the residual 
fuel oil imported (exclusive of fuel for 
bunkering) had a sulfur content of 0.5% 
or less, while only 19% of the 1971 im- 
ports had this low a sulfur content. Over 
22% of the residual produced in U.S. re- 
fineries in 1972 had a sulfur content of 
0.595 or less, compared with 18% in 1971. 

Electric utilities used 493,927,000 barrels 
for the generation of electric power in 
1972 compared with 362,022,000 barrels in 
1971. 

The total demand for residual fuel oil 
in 1972 was 937,707,000 barrels including a 
domestic demand of 925,647,000 and ex- 
ports of 12,060,000 barrels. The new supply 
for the year totaled 933,242,000 barrels of 
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` which 68.3% was imported. To meet de- 
mand, 4.5 million barrels were withdrawn 
from stocks. 


JET FUELS 


Jet fuel demand increased 3.6% in 1972, 
slightly below the 1971 increase of 3.9% 
and well below the 13% annual growth 
rate of the 1960’s. Airline efforts to curtail 
some flights and establish a greater utiliza- 
tion of existing seating capacity was instru- 
mental in limiting demand growth. In ad- 
dition, military use was down. The 
demand for kerosine-type jet fuel increased 
52,000 barrels per day during 1972 to 
803,000 barrels. Demand for the naphtha- 
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type jet, used primarily by the military, 
after having increased only slightly in 
1971, continued its overall decline by fall- 
ing to 244,000 barrels per day in 1972. 
Imports of jet fuel averaged 194,000 bar- 
rels per day in 1972 of which 164,000 bar- 
rels was imported in bond for use as fuel 
for aircraft engaged in flights with destina- 
tions outside the United States. There is 
no custom duty on these imports, and 
bonded imports of such fuels were not 
subject to import control regulations. 


LUBRICANTS 


The total demand for lubricants in 1972 
increased 4.1% to 67,796,000 barrels. The 
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Figure 5.—Production, domestic demand, stocks, and exports of gasoline in the 
United States. 
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gain for the year was all in the domestic 
market, which was 52,801,000 barrels com- 
pared with 49,321,000 in 1971. Over half of 
the domestic sales of lubricants were for 
industrial use and the demand reacted to 
the level of industrial activity, which was 
up sharply in 1972. 


LIQUEFIED GASES, ETHANE, AND ETHYLENE 


Liquefied gases are derived from two 
sources. Those produced at refineries are 
called liquefied refinery gases to distinguish 
them from liquefied petroleum gases pro- 
duced from natural gas. The liquefied pe- 
troleum gases (LPG) are all saturated 
(propane, butane, etc.). The liquefied re- 
finery gases (LRG) may contain unsatu- 
rated compounds or olefins (propylene, bu- 
tylene, etc). The olefins are used as 
feedstocks for chemical plants. The satu- 
rated gases may be used as chemical raw 
materials or as fuel. 

Separate data were collected on liquefied 
refinery gas used as fuel and that used as 
raw material for petrochemical feedstocks. 
Liquefied gases were also used in produc- 
ing gasoline and are reported in this chap- 
ter as natural gas liquids at refineries or as 
gasoline. 


Total demand for liquefied gases, ex- 
cluding that blended into other products 
at refineries or terminals in 1972 was 
425,118,000 barrels compared with 
378,398,000 barrels in 1971. Domestic de- 
mand for the year increased 12.1%, and 
exports increased 22.1%. Through the first 
9 months of 1972, domestic demand 
showed a significant gain over that of the 
same period of 1971, and in the last quar- 
ter it soared to 18.3%. Wet weather in the 
midwest farm belt delayed the crop har- 
vest. Normally grain elevators use natural 
gas to dry the grain, but exceptionally 
cold weather caused a shortage of natural 
gas so that it was necessary to substitute 
liquefied gases to dry the grain. 

The demand for ethane (including ethyl- 
ene) was 106,201,000 barrels in 1972 com- 
pared with 87,744,000 barrels in 1971. 


ASPHALT AND ROAD OIL 


Shipments of asphalt and asphaltic prod- 
ucts in the United States in 1972 were 
31,121,000 short tons compared with 
30,023,000 short tons in 1971. Asphalt for 
paving, which represents 77.4% of the 
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total sales, was 24,100,000 short tons, up 
slightly from the 23,821,000 short tons sold 
in 1971. Shipments of roofing products in- 
creased a significant 20.3% in 1972 to 
5,248,000 short tons, while shipments for 
all other products declined 3.6%. The 
shipment data include, in addition to re- 
finery production and imports, various 
emulsifiers and blenders. 

The domestic demand for asphalt in 
1972 was 29,779,000 short tons, an increase 
for the year of 3.3%. 

The demand for road oil decreased from 
8,487,000 barrels in 1971 to 7,538,000 bar- 
rels in 1972. 


OTHER PRODUCTS 


Special Naphtha.—Special naphthas were 
used primarily for paint thinners, cleaning 
agents, and solvents. The domestic demand 
for special naphthas increased 7.1% in 
1972 to 31,888,000 barrels, while exports 
increased 2.2% to 1,487,000 barrels. 

Waxes.—The domestic demand for pe- 
troleum wax increased 3.1% in 1972 to 
757,400 short tons, but exports declined 
74,340 tons to 158,060 short tons so total 
demand for the year was off 5.3%. The 
annual survey of wax sales conducted by 
the API for 1972 represents about 79% of 
the domestic demand reported by the Bu- 
reau of Mines. A breakdown of the 1972 
data, by end use and percentage change, 
from 1971 is as follows: Paperboard con- 
tainers, 122,905 tons, down 5.6% paper 
wrappers, 95,678 tons, up 2.2% corrugated 
paperboard, 78,163 tons, up 8.8% candles, 
molded novelties, and decorative items, 
103,601 tons, up 20.7%, and all other uses, 
196,702 tons, up 9.1%. 

Coke.—Domestic demand for petroleum 
coke increased 10.5% in 1972 to 17,664,000 
short tons, while exports increased 14.8% 
for the year to 6,215,000 short tons; the re- 
sult was that total demand was up a sig- 
nificant 11.6%. Refineries used 11,231,000 
short tons as fuel in 1972, including 
11,064,000 short tons of catalyst coke and 
167,000 short tons of marketable coke. Ca- 
talyst coke is formed in the catalytic crack- 


Ring units in the refining process and can 


only be used as a refinery fuel. 

Still Gas.—Refineries used 1,046,492 mil- 
lion cubic feet of still gas as fuel in 1972, 
6.695 more than in 1971. Still gas used as 
petrochemical feedstocks in 1972 totaled 
14,678,000 barrels, 9.295 less than in 1971. 
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Petrochemical Feedstocks.—In addition 
to liquefied gases and ethane petroleum re- 
fineries supplied the United States petro- 
chemical industry with 123,867,000 barrels 
of other feedstocks in 1972. This was an 
increase of 12.1% over the 1971 total. Ex- 
ports declined 15.3% for the year to 
4,457,000 barrels. 

Unfinished Oils.— Unfinished oils are oils 
that have been partially refined and will 
be further processed by a refinery. The 
rerun (net) of unfinished oils represents 
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the receipts of domestic or foreign oil plus 
or minus the stock change. 


Miscellaneous Finished Products.—The 
petroleum industry produces a variety of 
miscellaneous products that are sold di- 
rectly to consumers or in bulk to specialty 
companies which package and distribute 
them under various trade names. Included 
in this category would be absorption oils, 
medicinal oils, insecticides, petrochemicals 
and solvents. The domestic demand for 
these products in 1972 was 15,280,000 bar- 
rels 


TRANSPORTATION AND DISTRIBUTION 


CRUDE OIL 


A transportation system consisting of 
pipelines, tankers, barges, tank cars, and 
tank trucks moves the crude petroleum to 
refineries for processing. Refineries received 
76.7% of their crude oil supply by pipe- 
line, 22.1% by water, and the remaining 
1.2% by tank cars and tank trucks in 1972. 

States in PAD district I accounted for 
39% of the petroleum product domestic 
demand in the United States. Refineries in 
this district supplied about 24% of the 
product demand. The supply of crude oil 
processed at these refineries in 1972 was 
74% foreign; 22% was from other PAD 
districts, and 4% from within the district. 
PAD district II, the second largest consum- 
ing district, was also a deficit producing 
and refining area; however, output of re- 
fineries in that district represented 81% of 
demand in 1972. About 31% of the crude 
oil processed in refineries in PAD district 
II was produced in that district, 4795 was 
received from PAD district III, and 8% 
was from PAD district IV; 14% was im- 
ported from foreign sources. Both PAD 
districts III and IV produced and refined 
petroleum in excess of their demand re- 
quirements and helped meet the supply 
deficits of other districts. 

The refined products produced at refin- 
eries in PAD district V in 1972 represented 
almost 94% of the domestic product de- 
mand for that district. Crude oil produced 
in the district supplied 62% of refinery 
input, and foreign crude oil, 36%; 2% 
was received from other PAD districts. 

Data collected on receipts of domestic 
and foreign crude petroleum at refineries 


in the United States show receipts from 


local production (intrastate) , receipts from 
other States (interstate) , and receipts of 
imported crude. These data by method of 
transportation indicate the final receipts by 
water, pipeline, and tank car and truck. 
Receipts of domestic crude by water 
usuall are moved by pipeline from the 
point of production to the point of water 
shipment. 

Total receipts of crude oil at refineries 
in 1972 were 4,279.2 million barrels, an in- 
crease of 198.4 million barrels for the year. 
Receipts from domestic sources increased 
3.0 million barrels in 1972, overland re- 
ceipts of foreign crude oil (from Canada) 
were 46.8 million barrels higher, and for- 
eign receipts from overseas sources in- 
creased 148.6 million barrels. 

More overseas foreign crude oil entered 
the midwest and gulf coast refineries in 
1972 because domestic crude oil was in 
short supply, and exchanging of foreign 
quotas for domestic crude oil became more 
difficult. 


Refineries processed 4,280.9 million bar- 
rels of crude oil in 1972, reported a net of 
1.1 million barrels used for refinery fuel 
and losses, and withdrew 2.8 million bar- 
rels from stocks. 


REFINED PRODUCTS 


Domestic demand for petroleum prod- 
ucts averaged 16,967,000 barrels daily in 
1972, a record gain of 7.695 above the 
15,213,000 barrels daily for 1971. The de- 
mand, broken down by PAD districts, is as 
follows: District I, 6,459,000; district II, 
4,462,000; district III, 2,851,000; district IV, 
436,000; and district V, 2,159,000. 

PAD district I imported an average of 
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2,078,000 barrels daily of refined petroleum 
products in 1972 and received 2,926,000 
barrels daily from other districts. Ship- 
ments from PAD district I to PAD district 
II averaged 141,000 barrels daily, and 
21,000 barrels per day of petroleum prod- 
ucts were exported. 


PAD district II received an average of 
759,000 barrels daily of refined products 
from other districts and imported 64,000. 
The district shipped 60,000 barrels daily to 
PAD district I and 73,000 barrels daily to 
PAD district III, and exported 10,000 bar- 
rels daily. 

PAD district III shipped an average of 
2,863,000 barrels daily of refined petroleum 
products to PAD district I, 594,000 barrels 
daily to PAD district II, 27,000 barrels 


daily to PAD district IV, and 63,000 bar- ` 


rels daily to PAD district V and exported 
104,000 barrels daily. The district received 
73,000 barrels per day of refined products 
from PAD district II and imported 45,000 
barrels daily from foreign sources. 

PAD district IV shipped an average of 
105,000 barrels daily of refined petroleum 
products to other districts, received 53,000 
barrels daily from other districts, and im- 
ported 15,000 barrels daily. 

PAD district V received an average of 
63,000 barrels daily of refined products 
from PAD district III and 81,000 barrels 
daily from PAD district IV, and imported 
112,000 barrels daily. PAD district V 
shipped 3,000 barrels daily to PAD district 
I and 26,000 barrels daily to PAD district 
IV, and exported 87,000 barrels daily. 
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PIPELINES 


As of January 1, 1971, there were 
218,604 miles of pipelines transporting 
crude oil and refined products in the 
United States. This represents an increase 
of 9,126 miles from the total reported in 
the previous Bureau of Mines survey for 
January 1, 1968. The mileage of gathering 
lines declined 2,992 miles during the 3-year 
period; crude trunkline mileage increased 
48,241 miles and 7,877 additional miles were 
reported for product pipelines. 

Crude oil pipelines delivered 3,281.6 mil- 
lion barrels to refineries in 1972 compared 
with 3,094.9 million barrels in 1971. Petro- 
leum products pipelines delivered 2,967.9 
million barrels in 1972, an increase of 
323.1 million barrels for the year. 

The total crude oil required for pipeline 
fill as of January 1, 1971, was 73,642,000 
barrels. Line fill for product pipelines re- 
quired 39,908,000 barrels. 


RAIL, TANK TRUCK, BARGE AND TANKERS 


According to the annual study of the 
Association of Oil Pipelines, the total ton- 
nage of crude petroleum and petroleum 
products transported in 1971 was 
1,719,813,000 short tons of which 46.9% 
was moved by pipelines, 24.2% by water 
carriers, 27.4% by motor carriers, and 1.5% 
by railroads. Petroleum products represent 
64.2% of the total volume transported, 
43.0% of the pipeline movements, 725% 
of the water carrier movements, 91.395 of 
motor carrier movements, and 96.6% of 
the railroad movement. 


STOCKS 


Stocks of all oils at the end of 1972 to- 
taled 959.0 million barrels, the lowest year- 
end level since 1967. The decline for the 
year was 85.0 million barrels, of which re- 
fined products stocks were down 65.8 mil- 
lion barrels and stocks of crude oil were 
down 18.2 million barrels. Of deep concern 
were stocks of distillate fuel oil which had 
declined 36.3 million barrels during 1972 


and were at the lowest December closing: 


level since 1966. Fortunately, because of 


warmer-than-normal weather during the 
first quarter of 1973, and the fact that re- 
finers concentrated on a high distillate fuel 
oil output, serious shortages were averted 
in the 1972-73 heating season. 

A tight crude oil supply situation devel- 
oped in the last half of 1972 and some re- 
finers had to cutback operations. By year- 
end, crude oil stocks declined to 246.4 
million barrels, the lowest level since 1966. 


PRICES 


Crude Oil.—With the exception of a few 
changes in December for Pennsylvania- 


grade crude oil, there were no changes in 
posted prices in 1972. The average value 
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of crude oil at the wellhead in 1972 was 
$3.39 per barrel, the same as in 1971. 

Refined Products.—The price controls in 
effect in 1972 kept refinery prices at the 
August 1971 level through most of the 
year, and though there were some upward 
adjustments in distillates and lubricating 
oils late in 1972, average refinery prices 
were down slightly from 1971. Tanker 
rates were below the 1971 levels, and this 
was reflected in the decline in posted 
prices for the heavy fuel oils at the sea- 
board. 

The average price of regular-grade gaso- 
line at service stations, based on 55 repre- 
sentative U.S. cities, was down 0.7 cent per 
gallon in 1972, but State and local taxes 


DOLLARS PER BARREL 


CENTS PER GALLON 
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increased 0.4 cent per gallon so the aver- 
age price to the consumer declined only 
0.3 cent for the year. 

When price controls went into effect in 
August 1971 stocks were at a high level 
and product prices were low. Motor gaso- 
line was still in the peak summer demand 
period when prices are normally higher, 
but for heating oil this was still within 
the months that discounts are used as an 
incentive to encourage summer fill-up of 
customers’ storage facilities to ease peak 
winter demands. The low price base for 
distillates was cited as one of the reasons 
refiners delayed adjusting refinery produc- 
tion from gasoline to distillate fuel oil 
until later in the 1972 season. 
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Figure 6.—Prices of Bunker “C” oil at New York Harbor, No. 1 Range oil at Chicago 
district, and regular-grade at refineries in Oklahoma, by quarters. 


FOREIGN TRADE 


Imports of crude oil and refined prod- 
ucts totaled 1,735.3 million barrels in 1972 
compared with 1,432.9 million in 1971. 
Crude oil accounted for 197.7 million bar- 
rels of the 302.4-million-barrel increase. 
About midyear it became apparent that 
domestic crude oil production could not be 
increased enough to meet demand require- 


ments, and it was necessary to adjust im- 
port quotas upward. 

Crude oil imports for the year were 
811,135,000 barrels of which 385% was 
from Canada, 13.5%, from other Western 
Hemisphere countries, 21.2%, from Africa, 
19.3%, from the Middle East, and 75% 
from other Eastern Hemisphere countries. 
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Figure 7.—Posted prices of selected grades of crude petroleum in the United States, 
by quarters. 


Canada supplied 99.5%, of the natural 
gasoline and condensate imported into this 
country in 1972, and other Western Hemi- 
sphere countries supplied the rest of the 
31,428,000 barrels. 

Unfinished oils imported for further re- 
fining in 1972 totaled 45,705,000 barrels, 
and these were primarily from South 
American and the Caribbean. 

Refined product imports for the year 
were 846,988,000 barrels. Canada supplied 
7.3%; other Western Hemisphere countries, 
81.4%; Europe, 7.6%; Africa, 1.3%; the 
Middle East, 1.4%; and other Eastern 
Hemisphere countries, 1.0%. Included in 
the total refined petroleum product im- 
ports were 59,980,000 barrels of jet fuels, 
5,296,000 barrels of distillate fuel oil, and 
40,769,000 barrels of residual fuel oil 


which were withdrawn from bond for use 
as fuel for aircraft and vessels engaged in 
overseas commerce. These imports were ex- 
empted from oil import controls and from 
tariff duties. Residual fuel oil imported by 
the military for offshore use in 1972 to- 
taled 5,035,000 barrels. This use by the 
military was exempt from import control 
regulations, but other imports by the mili- 
tary were under quota or license. 

Exports of petroleum in 1972 were 
81,468,000 barrels which was slightly below 
the 1971 level. There was a strong export 
market for petroleum coke and liquefied 
gases which offset much of the declines for 
the other products. 

The international tanker market in 1972, 
though less volatile than in 1971, reflected 
worldwide marketing conditions. Freight 
rates continued the decline which near the 
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end of 1970 had reached the lowest level 
since early 1967. By midspring the single- 
voyage (spot) tanker market, according to 
a London-based chartering service, flatten- 
out at about Worldscale 55, almost 100 
Worldscale points below the spring 1971 
level. Worldwide demand for oil was still 
below its normal growth rate, and the sec- 
ond mild winter left petroleum marketers 
overstocked with crude. Some relief came 


NATIVE 


Bituminous Limestone, Sandstone, and 
Gilsonite.—Natural rock asphalt and lime- 
stone rock asphalt were produced in Ala- 
bama, Missouri, and Texas and were used 
for road building material Gilsonite was 
produced in Utah, and most was shipped 
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in mid-1972 shortly following a 3-month 
strike by Japanese seamen and the inter- 
ruption of crude oil production by the na- 
tionalization of most Iraq Petroleum Co., 
Ltd., holdings in Iraq. The upturn contin- 
ued through the remainder of 1972 as 
world demand was up and the United 
States became more dependent on imports. 
At yearend spot market rates were about 
12.5% Worldscale. 


ASPHALT 


to a refinery in Colorado and converted 
into petroleum products. The total pro- 
duction of native asphalts and related bi- 
tumens in 1972 was 1,995,374 short tons 
with a value of $10,303,000. 


WORLD REVIEW 


During 1972 much of the petroleum con- 
suming and producing world developed a 
growing awareness of an impending energy 
crisis. This was highlighted by fuel short- 
ages in several marketing areas and associ- 
ated supply and financial problems. 

Price and ownership disputes and agree- 
ments continued to feature the 
confrontations between the major interna- 
tional oil companies and members of the 
Organization of the Petroleum Exporting 
Companies (OPEC). A major price adjust- 
ment early in the year reflected the deval- 
uation of the U.S. dollar in 1971. 

World crude oil production in 1972 in- 
creased 5.3% to a total of about 50.8 
million barrels per day. This compares 
with a 5.7% increase in 1971. Production 
increases in the Eastern Hemisphere were 
lower than in the past because of certain 
restraints. Kuwait joined Libya in limiting 
production for conservation purposes. Out- 
put in Iraq was hindered by the nationali- 
zation of most of the country’s production 
capacity. In addition major union strikes 
in Japan and Australia affected production 
in Abu Dhabi and other Middle East 
countries. 

Exploration and development drilling in- 
creased after several years of decline. Most 
of the increase was in the United States 
where wells drilled increased 5.5%. Other 
areas of significant exploration were the 


Canadian Arctic, the northern parts of the 


North Sea, Saudi Arabia, Peru, Egypt's 
western desert, west-central Africa, offshore 
northwestern Australia, and Indonesia. 
Algeria.—The Algerian state oil com- 
pany Société Nationale pour la Recherche, 
la Production, la Transport, la Transfor- 
mation, et la Commercialisation des Hydro- 
carbures (SONATRACH) was successful 
during the year in obtaining customers, in- 
cluding several foreign countries and the 
major international oil companies, for its 
nationalized oil production. Algeria nation- 
alized essentially all of its production in 
1971, and it was doubtful whether SONA- 
TRACH could market all of its output. 
Unique among the recent agreements was 
SONATRACH's long-term contract with 
Commonwealth Oil Refining Co. (Corco). 
The pioneering $8 billion, 25-year contract 
calls for the delivery to Corco of 380 mil- 
lion tons (about 2.9 billion barrels) of 
crude oil and other hydrocarbon materials. 
Angola.—Crude oil shipments  com- 
menced from the new Cabeca da Cobra 
field located about 25 miles from the port 
of Santo Antonio do Zaire. Operated by a 
subsidiary of Petrofina, Inc., for a group of 
Belgian, Portuguese, and U.S. companies, 
the field started production from 10 wells 
at a rate of 1,800 barrels per day. 
Argentina.—During the year the Govern- 
ment approved a $170 million expansion 
program for Yacimientos Petrolíferos Fis- 
cales (YPF). The program included sub- 
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stantial increases in exploration, produc- 
tion, and refining. Crude oil production is 
to be raised to 550,000 barrels per day. In- 
cluded in the program is further explora- 
tion and development on Tierra del Fuego 
and in the Santa Cruz-Condor area and re- 
finery expansion in the Buenos Aires area. 

Austria.—Attempts by the state company 
Osterreichische Mineralólverwaltung, A. G. 
(OMv) to find new sources of oil was 
concentrated in drilling efforts abroad; 
however, the results were not promising. 
The well drilled in the Tunisia's Gulf of 
Hammamet was dry, but seismic surveys 
are scheduled for 1973. Other drilling re- 
sulted in the discovery of gas in Iran and 
Austria. 

Bahamas.—A $35 million port and oil 
tanker terminal capable of handling up to 
350,000-deadweight-ton tankers and over 
400,000 barrels per day is scheduled for 
completion in 1974. The project is a joint 
venture of the Bahama Government and a 
private U.S. firm. 

Expansion of the 250,000-barrel-per-day 
Freeport refinery will increase the capacity 
to 500,000 barrels per day. The plant, 
which is scheduled for completion in early 
1973, will have a throughput capacity 
larger than any in the United States. 

Bahrain.—A $90 million drydock for 
tankers of up to 300,000 deadweight tons, 
to be built by the Organization of Arab 
Petroleum Exporting Countries (OAPEC) , 
is to be located in Bahrain. Cost of the 
project, which is to begin in 1973, will be 
shared 60% by OAPEC member states and 
40% by Portuguese and Japanese compa- 
nies. 

Brazil.—Production was slightly below 
the 1971 level and the offshore Sergipe 
field was not expected to go into operation 
until mid-1973. Reportedly, the Guaricema 
and Caioba fields will produce about 
60,000 barrels per day at that time and 
only the Atalaia producing platform needs 
to be completed. 

Canada. Whereas many natural gas dis- 
coveries have been reported in the Mac- 
kenzie Delta of northwestern Canada, the 
first oil discovery in the delta in 3 years 
was made in September 1972. Oil of 24° 
API gravity was encountered in several 
sands. Exploration in the Atlantic Ocean 
southwest of Sable Island resulted in a 
third gas find. Flow rates from five pro- 
ductive zones ranged from 5 to 21 million 
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cubic feet per day and three zones tested 
120 barrels per day of 46-48° API gravity 
condensate. 

An agreement was signed in November 
1972 between the provincial government of 
Nova Scotia and Shaheen Natural Re- 
sources for the construction of a 200,000- 
barrel-per-day refinery on the Strait of 
Canso to be completed in 1974-75. The 
plant will be the biggest in Canada, and 
Shaheen will be the country’s third largest 
refiner. Completion of the agreement is 
subject to a firm, long-term supply con- 
tract and a satisfactory construction price. 
The complete project is estimated to cost 
$223 million. Shaheen’s other refinery, the 
100,000-barrel-per-day Come-by-Chance re- 
finery, is due onstream in 1973. It was 
forecast by several large Canadian oil com- 
panies in testimony before the Alberta En- 
ergy Board that synthetic crude oil pro- 
duction from Alberta tar sands should 
reach 1.0 million barrels per day by 1985 
and 3.5 million barrels per day by the end 
of the century. 


China, People’s Republic of.—Under a 
current 5-year trade agreement, Romania is 
to deliver 30 drilling rigs per year, each 
capable of reaching 16,400 feet, indicating 
the People’s Republic of China's increasing 
interest in finding new reserves. Production 
of crude oil and shale oil in 1972 was 
about 30 million tons (600,000 barrels per 
day). In addition, the Chinese were pre- 
paring to drill offshore in the Gulf of 
Pohai where chances of finding oil are 
rated high. A four-legged, self-elevating 
drilling barge is to be delivered in March 
1972 by a Japanese firm. A U.S. geologist 
estimated that the country's recoverable 
crude oil reserves in established oil-bearing 
areas at 19.6 billion barrels which, if fully 
developed, would allow a production of 
2,700,000 barrels per day. 

Columbia.—Production of crude oil was 
down considerably in 1972 because of con- 
servation measures and dwindling reserves. 
An arbitration board determined that the 
Putumayo field was being overproduced, 
and the Government ordered the company 
to cut production from 70,000 to 30,000 
barrels per day. Production from most 
other fields continued to decline, and no 
new discoveries seem likely to reverse the 
trend. The only new field discovery was in 
the Upper Magdalena area and tested less 
than 1,000 barrels per day. 
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Congo (Brazzaville).—In March, produc- 
tion from the offshore meraude Marine 
field started at an initial rate of 100,000 
barrels per day and was expected to reach 
500,000 barrels per day by 1974. The field 
was discovered in 1969 and has presented 
many problems because of its heavy crude 
oil. The only other field is the onshore 
Pointe Indienne oilfield, where production 
has declined from 14,000 barrels per day to 
less than 500 barrels per day. 

Denmark.—Dan oilfield, Denmark's first, 
located 160 miles offshore in the North Sea 
Started production on July 4. Initial pro- 
duction was about 8,000 barrels per day; 
however, the producing platform is capable 
of handling up to 30,000 barrels per day 
in case nearby geological structures prove 
to have commercial reserves. Production 
was tankered to coastal refineries. The pro- 
ducing company, Dansk Undergrunds Con- 
sortium (DUC), is required to deliver the 
main share of Dan production to Den- 
mark. Later in the year DUC announced 
that it would attempt to stimulate the 
production capability of the oil-bearing 
chalk formation in the field, which was ex- 
periencing production difficulties. DUC 
also planned to drill five exploration wells, 
four of which would be offshore. 

Ecuador.—During August the first ship- 
ment of crude oil from the Oriente region 
of Ecuador was delivered via a 318-mile 
pipeline to the deepwater terminal at 
Balao near the port of Esmeraldas. This 
marked the beginning of Ecuador’s role as 
a major Latin American oil exporter. Ex- 
ports averaged 200,000 barrels per day at 
yearend. 

The Ministry of Natural Resources an- 
nounced that the joint operations of Tex- 
aco Petroleum Co. and Ecuadorian Gulf 
Oil Co. had drilled 115 wells in their con- 
cession area in the Oriente region of Ecua- 
dor since they began exploration there 5 
years ago and that 104 of these were pro- 
ducing wells. This group is Ecuador's 
major producer. 


The latest in a series of regulation 
changes designed to tighten control of the 
Nation’s oil industry occurred in 1972. 
Main items in the new rules include the 
relinquishment of 60% of each company’s 
concession area within 12 months, a 15% 
surcharge on the f.o.b. value of crude oil 
exports, and the requirement that all com- 
panies operating in Ecuador renegotiate 
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their contracts with the Government. In 
addition tax reference prices were intro- 
duced. Government income from oil ex- 
ports is estimated now at $1.40 per barrel. 

Egypt, Arab Republic of.—Production 
from existing fields (excluding those oper- 
ated by Israel in occupied Sinai) contin- 
ued to decline. This was due primarily to 
declining pressure at the country's largest 
oilfield, El Morgan field in the Gulf of 
Suez. However, production is expected to 
increase in the near future as a 300,000- 
barrel-per-day water injection project is 
being installed at El Morgan. It will be 
one of the world's largest waterflood pres- 
sure maintenance projects and will cost 
more than $30 million. A new field in the 
Western Desert came onstream during 1972 
at a rate of 10,000 barrels per day, and 
two other Western Desert fields (one 
20,000 barrels per day) were scheduled for 
production in early 1973. 

The Government also offered a new in- 
vitation to foreign companies to explore 
for oil in the Arab Republic of Egypt. 
Agreements of the production-sharing or 
service-contract type with flexible terms are 
envisaged. A number of U.S. independent 
and large European companies have shown 
an interest. 

France.—Exploration continued to be 
concentrated in the Aquitaine region. A 
total of 13 exploratory wells were drilled 
in 1972 compared to 12 in 1971, and geo- 
physical activity decreased about 20%. 
French companies continued to explore for 
oil in foreign areas at a rapid pace. Re- 
gions of major activity include the North 
Sea, Africa, Canada, and Iran. French com- 
panies have also been seeking maritime 
permits on the Atlantic and Mediterranean 
Continental Shelves of France. Production 
of crude oil by French companies outside 
France averaged about 1.5 million barrels 
per day in 1972. 

Gabon.—The Grondin-Marine field dis- 
covered 25 miles offshore in 1971 by Société 
Elf des Pétroles d'Afrique Equatoriale was 
scheduled to come into production in early 
1973. Production is expected to average 
about 40,000 barrels per day. 

Germany, West.—After many months of 
negotiation following the 1969 decision by 
the International Court of Justice in The 
Hague, which upheld West Germany's 
claim to the North Sea Continental Shelf, 
Denmark, the Netherlands, and West Ger- 
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many agreed to new demarcation lines 
effective November 7, 1972. The new 
agreement increased the size of the West 
German Continental Shelf from about 
14,700 square miles to about 21,800 square 
miles. Most of the newly acquired area, in 
addition to much of the uncontested West 
Germany Continental Shelf area, will be 
explored by the North Sea Consortium, a 
group comprised of both domestic and for- 
eign companies. 

Several companies, including United 
States, French, and West German interests, 
plan to construct 30 more caverns for un- 
derground storage of 70 million barrels of 
oil south of Emden to comply with future 
stockpiling requirements. 

Greece.—The Government awarded li- 
censes to two local entrepreneurs to build 
new refining facilities. One license was for 
expanding the throughput capacity at the 
existing refinery at Eleusis (near Athens) 
by 70,000 barrels per day. The unit is to 
be completed by 1974. The other license 
was for a new refinery to be built near 
Pachi near Megara, also in the Athens 
area. It will have a capacity of 70,000 bar- 
rels per day and is to be completed by the 
end of 1974. Under a unique arrangement, 
the Government has the right to 50% of 
net profits or, in the absence of adequate 
profit, to $0.40 per ton of crude oil re- 
fined. 

Greenland.—Oil concession grants were 
further delayed, and drilling is not ex- 
pected until 1974. However, the Danish 
Ministry for Greenland distributed a con- 
cession draft to interested concerns in Oc- 
tober 1972, and licenses were expected to 
be issued in 1973. Interest centers on the 
offshore area west of Greenland, near the 
promising northeastern Canadian areas, 
and concessions are to be granted initially 
in the southern and central zones, up to 
the 72d parallel. 

Guatemala.—After years of unsuccessful 
search, Guatemala’s first discovery well was 
completed in 1972. The well was drilled in 
the La Tortugas Valley of Northeastern 
Guatemala by Recursos del Norte, a sub- 
sidiary of Basic Resources International of 
Canada. It flowed at a rate of 1,300 barrels 
per day. A second well flowed at 1,840 bar- 
rels per day. The company plans two more 
wells in 1973. 

India.—A major policy shift took place 
in India which affected oil production and 
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exploration. Because of the apparent fail- 
ure of the Government-operated Oil and 
Gas Commission to find more oil, it be- 
came evident that the continued nearly 
complete reliance on Soviet technology had 
to be terminated. India is expected to 
grant offshore drilling contracts to Western 
companies covering an area of about 
100,000 square miles. Production in 1972 
averaged about 155,700 barrels per day, 
9% above the 1971 level. The production 
was shared nearly equally between the 
States of Assam and Gujarat. 


Indonesia.—Annual crude oil production 
in Indonesia exceeded 1 million barrels 
per day for the first time in 1972. At year- 
end production rates were approaching 1.2 
million barrels per day. The increase came 
from two new offshore fields as well as 
from established onshore fields in Sumatra. 
Japan, the United States, and Trinidad 
took the bulk of the increased crude oil 
exports. It was announced in 1972 that 
since 1966, when Indonesia adopted the 
production-sharing contract system, output 
has doubled, more than $1 billion has 
been invested by foreign concerns, and 
about 40 contracts have been signed, 
mostly by U.S. companies, covering more 
than 3 million square miles on onshore 
and offshore areas, and that since 1968, 43 
new oil and gas accumulations have been 
found. 


The Petromer Trend group of compa- 
nies found oil on the Vogelkop Peninsula 
of West Irian. The well flowed 43? API 
gravity, low-sulfur crude oil at a rate of 
1,680 barrels per day. This was the first 
discovery in the Vogelkop area since 1954. 
In addition, initial production offshore 
Kalimantan (Indonesian Borneo) began in 
late 1972 when the Attaka oilfeld came 
onstream. When fully developed by late 
1973 it is expected to produce 100,000 bar- 
rels per day. Two other offshore fields 
were also producing off Java. 

Iran.—In June, the Shah of Iran an- 
nounced a new long-term relationship be- 
tween the Government and the large inter- 
national consortium that operates in Iran. 
Reportedly, the consortium would turn 
over the huge Abadan refinery to the Na- 
tional Iranian Oil Co. (NIOC) and in 
turn build a new refinery on Kharg Island. 
Also included was the transfer to NIOC of 
substantial amounts of crude for its own 
use of distribution. At yearend, a formal 
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agreement covering the new relationship 
had not been reached. 

The only discovery announced during 
1972 was made by Bushehr Petroleum Co., 
owned jointly by Amerada Hess Corp. and 
NIOC. The discovery well tested at 2,000 
to 3,000 barrels per day of 14° API gravity 
oil on a tract adjoining the Fereidoon field 
near the center of the Persian Gulf. Lavan 
Petroleum Co. placed in operation two 
100,000-gallon-per-day ^ seawater-desalting 
plants to improve crude oil recovery from 
its offshore Sassan field. 

Completion of two tanker-loading berths 
increased the loading capacity at the 
Kharg Island terminal in November 1972 
by 60,000 tons per hour (about 440,000 
barrels per hour) and doubled the total 
capacity of the terminal. One of the new 
berths can accommodate tankers up to 
500,000 deadweight tons and the other 
300,000 deadweight tons. With the addition 
of three large tanks, storage capacity at 
Kharg Island totaled 14 million barrels. 

Important projects undertaken were a 
40,000-barrel-per-day refinery at Fars, a 
20,000-barrel-per-day refinery on Lavan Is- 
land, expansion of the Kermanshah refin- 
ery by 15,000 barrels per day, and several 
large liquefied natural gas (LNG) projects 
involving Japanese and U.S. partners. In 
addition, NIOC announced that the capac- 
ity of the Tehran refinery would be in- 
creased by 100,000 barrels per day to 
190,000 barrels per day at a cost of $100 
million to meet the increasing demand of 
central and northern Iran. 

Abroad, NIOC agreed to participate in 
the construction of refineries in Belgium 
and Greece and to supply crude oil to the 
50,000-barrel-per-day refinery at Sasolburg 
in the Republic of South Africa. 

Also, NIOC was to establish a 60,000- 
barrel-per-day refinery in the Philippines 
in which it will have a 50% interest and 
wil also provide its crude oil require- 
ments. NIOC already shares in the owner- 
ship of two other overseas refineries and 
has agreed to participate in another. 

Iraq.—On June | the Iraqi Government 
nationalized the holdings of Iraq Petro- 
leum Co. (IPC). The company is owned 
by British, Dutch, French, U.S. and other 
interests. The affiliates of IPC—Mosul Pe- 
troleum Co. Ltd. with a small amount of 
production in the north and Basrah Petro- 
leum Co. with substantial production in 
the south—were not affected. Principal 
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among the properties seized were the Kir- 
kuk oilfield (1,117,000 barrels per day in 
1971) and the pipelines to the Syrian bor- 
der which carry crude oil to Mediterra- 
nean terminals. At the time of nationaliza- 
tion, the Government promised the French 
shareholder special terms. 


Production from North Rumaila with 
technical assistance from the U.S.S.R. 
showed a sharp increase to about 100,000 
barrels per day. In late 1972 Soviet officials 
and the Iraq National Oil Co. (INOC) 
were considering plans to increase the pro- 
duction to 360,000 barrels per day. 

Iraq signed an important service contract 
agreement with Brazil's state-owned com- 
pany, Petróleo Brasileiro, S.A. (PETRO- 
BRÁS) covering three exploratory blocks 
totaling 7,900 square kilometers. The 
agreement called for PETROBRAS to pro- 
vide technical and marketing expertise to 
INOC in return for production offtake 
privileges. 

Ireland.—The U.S. firm Marathon Oil 
Co. holds leases on nearly three-fourths of 
Ireland’s land area and extensive areas off 
the south and west coasts. A small number 
of dry wells have been drilled on land. In 
July an offshore well tested gas from two 
formations; however, the discovery failed 
to confirm a field of commercial size. At 
yearend Marathon was awaiting govern- 
ment approval to drill its fifth well in the 
Celtic Sea. 

Israel.—Throughput of the Eilat-Ashqe- 
lon pipeline during 1972 reached 25.5 
million tons (about 510,000 barrels per 
day), a 31% increase over the 19 million 
tons carried in 1971. The increase was 
made possible by the addition of two 
pump stations, increased storage capacity, 
and the installation of a fourth loading 
terminal at Ashqelon. Annual capacity of 
the line is now 30 million tons and as 
originally planned should eventually reach 
60 million tons per year. Production from 
Heletz field in 1972 dropped 21% from 
1971 to only 47,365 tons and is expected to 
stop entirely within a year or two. Produc- 
tion from Abu Rudeis and other oilfields 
on the Sinai Peninsula captured from the 
Arab Republic of Egypt was reported at 
5.25 million tons (about 105,000 barrels 
per day) in 1972 and was expected to 
reach 6 million tons in 1973. Reportedly, 
as much as $ million tons of Sinai crude 


oil was exported. 
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Recent press reports indicate that of the 
30 million tons of crude expected to 
transit the Eilat-Ashqelon pipeline in 1973, 
about 6 million tons will be destined for 
use at the Haifa refinery and 1.5 million 
for the new Ashdod refinery which will 
begin operating in early 1973. 

Italy.—Exploration efforts have been di- 
rected offshore in the Adriatic Sea with re- 
newed exploration expected following the 
1972 issuance of 21 licenses covering about 
1.2 million acres in the Sicilian Channel. A 
three-well program was planned for drill- 
ing beginning during 1972 in water 500 
feet deep near the offshore Adriatic Sea 
boundary with Yugoslavia. At least one 
company performed seismic surveys in 
offshore areas of the Tyrrhenian Sea. Most 
of the country's onshore plans center on 
natural gas, as crude oil production, all in 
Sicily, was down to 21,000 barrels per day. 
The Italian state company, Ente Nazionale 
Idrocarburi (ENI) continued to work to- 
ward strong exploration in foreign regions, 
especially North Africa and the Middle 
East. 

Jamaica.—The Government reached an 
agreement in principal with an Italian 
group in the construction of a new 250, 
000-barrel-per-day refinery. The plant, like 
others in the Caribbean area, would serve 
mainly the United States east coast market. 

Japan.—A preliminary agreement was 
reached between Japan and the Republic 
of Korea regarding a joint operation in 
the exploration and development in the 
offshore Sea of Japan area claimed by both 
countries. Drilling is expected to com- 
mence in the near future. 

A strike by Japanese seamen lasted 90 
days, the longest in the history of Japan's 
labor unions. The strike idled 145 tankers 
totaling 14.5 million deadweight tons and 
affected the crude oil output of several 
countries, particularly Abu Dhabi whose 
principal crude oil exports go to Japan. 

With the completion in October of one 
new refinery and the expansion of nine 
other plants, Japan's refinery capacity rose 
by nearly 500,000 barrels per day to a total 
of 4.7 million barrels per day, the world's 
third largest after the United States and 
the U.S.S.R. 

The world's largest tanker, the 477,000- 
deadweight-ton, Globtik Tokyo was 
launched at Hiroshima during October 
1972. It is to be completed in early 1973. 
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Following a favorable report from the 
Ministry of Health, official permission for 
petroleum-protein production planning was 
given. The first two commercial projects 
will be the 60,000-ton-per-year plant at 
Gamagori (Shizuoka Prefecture), to be 
completed in 1974, with provisions for 
doubling capacity by 1976, and another 
60,000-ton-per-year plant at T 
(Hyogo Prefecture), to be completed in 
1973. 

Kuwait.—The Government requested the 
country's major crude oil producing com- 
pany, Kuwait Oil Co., Ltd. (KOC), owned 
jointly by British and U.S. firms, to limit 
oil production to about 2.9 million barrels 
per day. As the second country, following 
Libya, to limit production, Kuwait seeks to 
conserve oil in favor of future higher 
prices. 

Exploration in southwestern Kuwait by 
KOC resulted in finding a well that tested 
nearly 2,000 barrels per day. The Spanish 
company, Hispanica de Petroleos, S. A. 
(Hispanoil) found oil after drilling two 
dry wells. 

Kuwait Oil Tanker Co, the largest 
tanker company in the Middle East, pur- 
chased two tankers and contracted for a 
1973 delivery of a 324,000-deadweight-ton 
tanker which will bring its total capacity 
to 1,114,000 deadweight tons. 

Libya.—Ente Nacionale Idrocarburi 
(ENI), the Italian State oil company was 
finally permitted to export crude from its 
first Libyan oilfield (Abu Tiffel) after 
months of negotiations with the Libyan 
Government. Under the agreement ENI 
had to forfeit 50%, of its ownership of the 
field to the Government. Reportedly, Libya 
is to pay ENI for one-half of its cost to 
find and develop the field. Initial produc- 
tion of 200,000 barrels per day was piped 
to Zuetina terminal. Production is ex- 
pected to rise to 300,000 barrels per day. 

Less than a week after the agreement 
with ENI, the Government made a similar 
demand of Nelson Bunker Hunt’s share of 
the big Sarir field in the Concession 65. In 
this demand, however, Libya claims half of 
Hunt's profits from the field, retroactive to 
December 1971 when the Government 
seized the half of the field owned by Brit- 
ish Petroleum Co., Ltd. (BP). 

Malaysia.—Near the end of 1972 the 
Malaysian Government announced plans to 
enter production-sharing contracts with oil 
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companies rather than continue the pres- 
ent system of concessions. Present conces- 
sions will be respected. Prospects for a 
substantial oilfield offshore Sabah were en- 
couraging, following the Government an- 
nouncement that three out of five wells 
drilled 53 miles northeast of Kota Kina- 
balu (formerly Jesselton) in the South 
China Sea have tested at rates of more 
than 2,000 barrels per day. The concession- 
aire, an Exxon, Inc., subsidiary, planned to 
build a fixed drilling platform in the area 
and rapid development was indicated for 
Sabah's first oilfield. After 62 years of op- 
eration Sarawak Shell Berhad closed its 
Miri oilfield. It was producing less than 
400 barrels per day from 70 of its 624 
wells. 

Mexico.—Although production increased 
4% during 1972, output fell short of sales, 
which increased 8%. Petróleos Mexicanos 
(Pemex) had two major discoveries, one 
offshore and the other onshore, and con- 
firmed the existence of larger quantities of 
oil than previously estimated in the 
offshore Arenque field. During the first 8 
months of 1972, a total of 278 wells were 
drilled, of which 165 were productive. 


Pemex planned to increase refining ca- 
pacity by one-third to 930,000 barrels per 
day in 1976 and to increase pipeline facili- 
ties, especially to the interior and from 
offshore terminal facilities. 

Netherlands.—In a third round of explo- 
ration license allocations in the Dutch sec- 
tor of the North Sea, 26 blocks were 
granted in mid-1972 to 16 companies or 
groups. Most of the licenses were granted 
north of the 54th parallel where the new 
offshore boundary with the West German 
sector was delineated. All exploration in 
1972 resulted in either dry wells or natural 
gas discoveries. Crude oil output declined 
7% to about 30,000 barrels per day. 

The country's refining capacity increased 
a substantial 1595 to 1.8 million barrels 
per day. Plans were to raise this to 2.2 
million barrels per day by 1975-76. In- 
cluded were two of the world's largest re- 
fineries, the 540,000-barrel-per-day Pernis 
plant owned by the Royal Dutch/Shell 
group of companies and the Rotterdam 
plant of BP, which will reach 460,000 
barrels per day in 1973. 

Nigeria .—Major new discoveries an- 
nounced during the year included the 
large 18,500-barrel-per-day find 30 miles 
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offshore from Bonny by Occidental Petro- 
leum Corp., in a joint venture with the 
Nigerian National Oil Corp. The well, 
which tested 35° API gravity crude from 
two zones, is the biggest Nigerian discov- 
ery. The joint operation of Texaco, Inc., 
and Chevron Oil Co. made two promising 
offshore discoveries during the year. The 
Anyala find 27 miles offshore tested over 
5,000 barrels per day from two zones, and 
the Middleton discovery tested almost 7,000 
barrels per day from three zones. 


Gulf Oil Corp.’s new Abiteve field, its 
first onshore field (located 7 miles from 
the Escravos terminal), came onstream in 
October and was expected to reach 15,000 
barrels per day by yearend. 

At yearend total Nigerian production 
was averaging about 1.9 million barrels per 
day. The United States and offshore refin- 
eries in the Virgin Islands and the Baha- 
mas, were the destination of 27%, of Nige- 
ria's crude oil exports. The production 
growth rate was expected to slow down 
slightly in 1973 as several small 1970-71 
discoveries were expected to come on- 
stream. 

Norway.—During the first full year of 
crude oil production, output averaged 
about 33,000 barrels per day compared 
with 5,700 barrels per day in 1971. Produc- 
tion began in June of that year from the 
offshore Ekofisk field 140 miles west of Sta- 
vanger. A giant concrete storage tank (l 
million barrels) under construction at Sta- 
vanger was scheduled to be moved to the 
producing area in 1973, and when com- 
pleted the field should be able to produce 
100,000 barrels per day. Phillips Petroleum 
Co., operator of Ekofisk, concluded an 
agreement with a U.S. firm for laying a 
pipeline from Ekofisk field to Teeside on 
the Yorkshire coast of the United Kingdom 
at a cost of about $200 million. The con- 
tract was subject to final approval by the 
Storting, Norway’s Parliament. 

Preliminary estimates place Norway's 
offshore production potential, based on 
fields discovered through 1972, at about 1 
million barrels per day. 

During December 1972 the new Nor- 
wegian Government by royal decree stiff- 
ened the terms for future offshore explora- 
tion agreements by increasing royalties and 
rentals and by providing for state 
participation in production without explo- 
ration risk. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


Oman.—To counter declining production 
rates, Petroleum Development (Oman), 
Ltd., launched an exploration program on 
its onshore agreement area and also placed 
in operation a water injection program for 
its Yibal field. The exploration resulted in 
the discovery of oil in three small struc- 
tures in the Ghaba area about 60 miles 
south of the present producing fields. 

Peru.—Petróleos del Peru, the state oil 
company, announced a second discovery in 
the Amazon basin area of northern Peru. 
Details of the well were not given, but the 
first discovery tested 3,000 barrels per day. 
The location of the new find is remote, 
and a trans-Andean pipeline will be re- 
quired to carry the crude to the Pacific 
coast. However, officials have indicated that 
a line would be built when reserves are 
sufficient to sustain a production of 100,000 
barrels per day. Earlier, a partnership of 
two U.S. oil companies discovered oil 
offshore from Tumbes in the extreme 
north of Peru. The well yielded a crude 
having a 39° API gravity from two inter- 
vals, one testing more than 1,000 barrels 
per day. 

Philippines.—On September 21, 1972, 
President Marcos invoked his constitutional 
powers to assume responsibility for the 
country's petroleum affairs. This and sub- 
sequent legislation made it possible for 
foreign investors to enter into exploration 
in the Philippines. The Petroleum Act of 
1949 had discouraged foreign investment. 
As a result of the new legislation, a num- 
ber of foreign companies responded with 
proposals following a campaign to encour- 
age exploration by foreign firms. On De- 
cember 31, 1972, several U.S. petroleum 
companies and the Philippine Government 
signed the country's first oil exploration 
service contract. The area of new interest 
is off Palawan Island in the Sulu Sea to- 
ward Sabah. Exploration on land over 
many years, carried out by foreign compa- 
nies in partnership with local interests, has 
not yielded any commercial oil. 

Puerto Rico.—Crown Central Petroleum 
Corp. announced a project to build a re- 
finery near the port of Guayama which 
will produce up to 27,000 barrels per day 
of naphtha and 23,000 barrels per day of 
fuel oil. It is to be completed in 1975. 

Romania.—With production from its 
older fields on the decline, Romania has 
entered a stage of diversified research and 
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exploration. Geophysical exploration was 
being carried out in areas bypassed in the 
past, secondary recovery methods were 
being employed in formerly abandoned 
fields, and the Government has contracted 
with a U.S. firm to deliver a $3.2 million 
offshore drilling platform. In addition re- 
search was being conducted in the under- 
ground combustion of oil shale. 

Saudi Arabia.—Saudi Arabia strength- 
ened its position as the world's third 
largest producer of crude oil Production 
rates of about 7 million barrels per day at 
the close of 1972 suggest that within a few 
years it may overtake both the U.S.S.R. 
and the United States. It is expected that 
production levels will reach 9 million bar- 
rels per day by mid-1974. 

The expansion program which started in 
1971 continued through 1972. Nineteen 
drilling rigs were in operation at yearend, 
and despite accelerated production rates, 
crude oil proved reserves increased by 5 
billion barrels, about twice current annual 
production. Including Saudi Arabia's share 
of the Kuwait-Saudi Arabia Partitioned 
Zone, the Government estimated reserves 
at 157 billion barrels. 

Three offshore sea-island tanker loading 
facilities at Ras Tanura are to be joined 
by a fourth in early 1973, making the 
complex the world's largest offshore load- 
ing facility. Each of the two berths at the 
new sea island will have a loading capacity 
of 280,000 barrels per hour and can handle 
simultaneously two tankers of from 150,000 
to 500,000 deadweight tons. A new loading 
port is planned for late 1974 which will 
double the export capacity of the offshore 
complex to over 10 million barrels per 
day. 

Spain.—The Government approved a va- 
riety of offshore and onshore leases during 
the year, but there was little drilling activ- 
ity. The several wells drilled were dry. 

With surplus refining capacity already 
available and more anticipated, Spain is in 
an ideal position to become a major ex- 
porter of refined petroleum products. Geo- 
graphically, the country is located astride 
major crude oil tanker routes originating 
in the Mediterranean Sea and the Persian 
Gulf. Projected refinery surplus is expected 
to exceed 350,000 barrels per day by 1975. 

Syrian Arab Republic.—Immediately fol- 
lowing the Iraqi seizure of IPC holdings in 
Iraq, the Syrian Government nationalized 
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the pipelines that carry crude oil exports 
from northern Iraq to Mediterranean load- 
ing terminals. Exports from Banias, Syria, 
which fell to a low of 200,000 barrels per 
day in July, increased rapidly to an aver- 
age of 744,000 barrels per day in October. 
At yearend a dispute between Iraq and 
Syria over transit fees was taking place. 
Syria was claiming double the fees pre- 
viously paid by IPC plus a flat annual 
payment to cover maintenance costs. 

Taiwan.—The Government company, 
Chinese Petroleum Corp. (CPC), contin- 
ued seismic and gravimetric surveying 
throughout Taiwan. There were also 
seismic studies by two companies covering 
offshore areas. Exploration drilling resulted 
in one successful oil well, one successful 
gas well, and four dry wells. Development 
well drilling resulted in two gas producers 
and five dry wells. 

A U.S. firm concluded a contract with 
CPC covering the exploration and develop- 
ment of 7 million acres on Taiwan’s Con- 
tinental Shelf in the East China Sea. The 
triangular area is southwest of, and out- 
side, the area claimed by the Republic of 
Korea and Japan. It is 110 miles from the 
Chinese coast, opposite the mouth of the 
Yangtze River. 

Trinidad and Tobago.—Crude oil pro- 
duction continued to decline until August 
when the offshore Teak (formerly Radix) 
and Galeota fields came into production. 
When these two and a third offshore field 
are brought into full production, it is ex- 
pected that production will reach 270,000 
barrels per day, a national record. 

Tunisia.—The two oilfields found in 
1971, Sidi el Itayem west of Sfax and the 
offshore Ashtart field, were put into pro- 
duction at rates of 10,000 and 30,000 bar- 
rels per day, respectively. A new field, Sidi 
Behara with an expected capacity of 12,000 
barrels per day, was found 6 miles west of 
Sidi el Itayem field. The offshore field is 
being operated from a production platform 
and a unique mooring buoy which enables 
tankers to load directly from floating stor- 
age tanks. Because of more stringent terms 
in other North African countries, there has 
been renewed interest in Tunisian explora- 
tion, especially by French and Italian com- 
panies. By the end of 1972 much of the 
onshore area and nearly all of the offshore 
Continental Shelf was under concession. 

Turkey.—Discoveries in 1972 included a 
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field in the Diyarbakir area which was ex- 
pected to produce 4,000 barrels per day 
and two others in eastern Turkey which 
together produced 1,800 barrels per day by 
yearend. Significantly, two concessions were 
awarded, one in Western Turkey near 
Istanbul and the other in the southeast 
near the Iraqi border. Two U.S. firms an- 
nounced plans for seismic exploration of 
nearly 1 million offshore acres in the Mar- 
mara Sea from the Bosporus to the Darda- 
nelles. After many years of planning and 
construction, the Izmir refinery, built with 
U.S.S.R. assistance, came onstream with a 
capacity of 66,000 barrels per day. 

U.S.S.R.—It was reported at yearend that 
an agreement in principal was in sight 
with United States and Japanese interests 
for the development of some of Siberia's 
main natural gas resources. The proposed 
United States-Japanese contribution in de- 
velopment work will count as advance pay- 
ment for gas shipments to the United 
States and Japan over 25 years at a com- 
bined rate of up to 5 billion cubic feet 
per day. Involved will be Tyumen and 
Yakutsk gasfields, and a 1,800-mile, 56-inch 
pipeline to Murmansk where a liquefaction 
plant will process Tyumen gas. Yakutsk 
gas will be shipped via a 2,500-mile, 56- 
inch pipeline to the Pacific port of Nak- 
hodka. The whole arrangement may in- 
volve an expenditure of $50 billion, 
making it one of the most expensive 
schemes ever undertaken. 


United Arab Emirates.—Production in 
Abu Dhabi (one of the two emirates hav- 
ing crude production) continued to rise, 
but because of the Japanese seamen's strike 
during midyear, the increased rate was 
lower than those of recent years. An esti- 
mated one-third of the production is ex- 
ported to Japan. Production facilities were 
being expanded at the onshore fields of Bu 
Hasa and Asab and the offshore Mubarraz 
field. With production from the offshore 
fields of Umm Shaif and Zakum expanded 
during 1972, it is expected that by 1974—75 
total output from Abu Dhabi will reach 2 
million barrels daily. A decision on a de- 
velopment scheme for the offshore Bunduq 
field was pending at yearend. ` 


Negotiations with a West German consor- 
tium called Deminex involving the pur- 
chase of a share of BP's holdings in Abu 
Dhabi collapsed. However, at yearend BP 
was negotiating with a Japanese consor- 
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tium with other oil interests in Abu 
Dhabi. In two separate offers, the Govern- 
ment invited bids for offshore exploration 
areas totaling 6,800 square miles. 

Production in Dubai also increased to 
more than 150,000 barrels per day. Major 
development was the installation of two 
large inverted-funnel, bottomless storage 
tanks to join a similar tank at the offshore 
Fateh oilfield. Each tank has a 500,000- 
barrel capacity. A single-buoy mooring ca- 
pable of handling 300,000-deadweight-ton 
tankers was also built, making two of that 
size at Fateh. Dubai production is expected 
to reach 300,000 barrels per day during 
1978. 

A promising discovery has been made off 
the island of Abu Musa in Sharjah waters 
by Buttes Gas and Oil Co., operator for a 
group of U.S. companies. The well, in 200 
feet of water about 9 miles east of the is- 
land, tested 13,955 barrels per day of low- 
sulfur, 36° API gravity crude oil. Occiden- 
tal Oil Co., offshore concessionaire for 
Umm al Quwain, disputes rights in the 
area and has taken legal action against the 
group. The dispute stems from action 
taken by Sharjah in 1970 declaring the 
width of its territorial waters to be 12 
miles instead of 3 miles. 

United Kingdom.—Thirty-one explora- 
tion wells were drilled in British North 
Sea waters in 1972, 26 in the northern part 
and the remainder in the south. In addi- 
tion 32 development wells were drilled in 
the British North Sea; all except two were 
in southern waters. The drilling resulted in 
several new field finds (Cormorant, Piper, 
and Beryl), the confirmation of two major 
fields (Auk and Brent), and the discovery 
of several natural-gas-condensate fields. 
Plans are that the large Forties and Auk 
oilfields will come onstream in 1974 and 
the Brent field in late 1975. 

In March, 246 Fourth Round blocks cov- 
ering about 23,200 square miles were 
awarded to 66 companies or combines. 
During the initial 6 years of these Fourth 
Round leases, 224 wells are to be drilled 
west of the Shetland Islands including, for 
the first time, parts of the Celtic Sea. 

Venezuela.—Effective January 1, 1972, 
tax reference prices were increased an av- 
erage $0.32 per barrel for crude oil and 
$0.35 per barrel for refined products. The 
rising tax-paid cost of Venezuelan crude 
and declining tanker fees made Middle 
Eastern crudes more competitive in Vene- 
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zuela's principal world markets and helped 
reduce 1972 exports of crude oil. A 9% de- 
cline in crude oil production followed. To 
safeguard its income, the Government ap- 
plied rules that severely penalize compa- 
nies for decreasing production below a 
stipulated amount. In October, the tax ref- 
erence prices for crude and products appli- 
cable to exports in 1973, were officially 
published effective January 1, 1973. The 
increases averaged between $0.12 per barrel 
for crude oil and $0.17 per barrel for re- 
fined products. These more recent increases 
portend future marketing difficulties for 
Venezuelan petroleum. 

Creole Petroleum Corp., a subsidiary of 
Exxon, Inc., finished a major expansion of 
its Amuay refinery, raising the capacity to 
630,000 barrels per day. Included was an 
increase from 200,000 to 300,000 barrels per 
day of desulfurization capacity. Amuay re- 
finery is now the world's largest and repre- 
sents a total investment of $370 million. 

Yugoslavia.—Benicanci, one of the coun- 
trys most promising fields, came onstream 
in October 1972. Some 80 wells were 
drilled in the field through 1972. Produc- 
tion targets are 10,000 barrels per day by 
the end of 1973. A pipeline was under 
construction to the Sisak refinery where 
throughput capacity was increased by 
40,000 barrels per day. A second field, Ke- 
lebija, which extends across the Hungarian 
border, began production in early 1972. 
Stepout wells were drilled at the Velebit 
oilfield and new gas horizons were discov- 
ered at Tilva. In 1975, production from 
these three and others in the Voivodina is 
planned at about 20,000 barrels of oil per 
day and 180 million cubic feet of gas per 
day. 

At yearend, Yugoslavia's lone offshore rig 
(leased from a French company) was 
being refitted following the completion of 
four dry holes off Dugi Otok. Its next as- 
signment will be in the western part of 
Yugoslavia’s Adriatic waters. 

Zaire.—In April the Gulf Oil Co. drilled 
a fourth confirmation well near its 1971 
offshore discovery; however, the company 
was uncertain of the field’s promise. On- 
shore two discoveries were undergoing tests 
by Gulf to determine if they could be pro- 
duced commercially. A consortium of for- 
eign oil companies operated by the Belgian 
firm Petrofina, Inc., found small quantities 
of oil and gas near the coastal town of 
Maunda. 
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Table 2.—Supply, demand, and stocks of all oils in the United States 


(Thousand barrels) 
Item 1968 1969 1970 1971 1972 » 
Domestic production: 
Crude oil... ...-.--------------02------ 3,169,586 3,208,996 3, 250; 666 8,296,612 8,298,399 
Lease condensate. .................... 159, 456 167, 755 166, 184 157, 802 161,969 
Natural gas plant liquid 550,311 580,241 605, 916 617. 815 638,216 
ports: 
rule nce cee ee 412,328 514,114 483, 293 613,417 811,135 
Unfinished oils ll. 29,350 88,766 89,261 45,198 45, 705 
Plant eondens ate `= c 2,258 13,321 81,428 
ed produe ts 537,696 602,671 728, ,250 760,949 846, 988 
Other hydrocarbons and hydrogen refinery 
puh,”, 8 8,877 4,213 6,288 6,074 10,118 
Total new sup pply NNNM AUR TOt NES 4,922,099 5,111,756 5,877,666 5,510,688 5,888,958 
Unaccounted for crude oil u +7,188 -2, 561 —7.72 +14, +10,201 
Processing gaimn 116,691 122, '412 181,052 139,438 142,161 
Total suppl 7/7 5,045,928 5,231,607 5,500,997 5,664,989 5,991,820 
Change in stoc ai ff. ＋55, 461 17,449 +87,788 726,088 —84, 968 
É Total disposition of primary supply.... 4,990,467 5,249,056 5,463,259 5,688,853 6,076,288 
xports:“ 
Crude oll! ée otek 1,802 1,486 4,991 508 187 
Refined produe ts 82, 742 83, 449 89,467 81,342 81,281 
Crude losses 4, "184 4,241 , 828 4,448 4,641 
Domestic demand for products: 
Gasoline: 
Motor gasoline. ..................- 1,925,876 2,016,995 2,111,849 2,195,267 2,888,777 
Aviation gasoline.................- 80,624 ,55 19, 17, , 628 
Total gasoline... .....---------- 1,956,000 2,042,546 2,181,252 2,218,159 2,350, 405 
Jet fuel: 
Napbtbha-tvpe 126,601 108,518 90,927 94,782 88,495 
Kerosine-type. ...................- 222,777 258 ,218 262,051 278,991 298, 995 
UD. cS La ate ee 849,378 861,731 852,978 868,728 4 
Ethane Mee Äre echylene) E EE 55,152 72,216 88,757 87,744 106,201 
te EE 830,589 878,410 863,059 869,008 418,649 
ccc nich tc LE 102,9 00,369 95,974 90,917 85,8 
Distillate fuel D 874,539 900,262 927,211 971,816 1,066,049 
idual fuel oll. 668 ,289 721, 924 804, 288 838,045 5, 
Petrochemical feedstocks )).. , 986 , 648 101,188 110,525 128 , 867 
Special pnapbthag 27,007 29,598 81,390 29,762 81,888 
Lubricants... ---------------------- 48,467 48,782 49,693 49,321 52,801 
WAS oe » PUN S 4,860 4,588 4,607 5,248 5,410 
ER ed 76,319 80,880 11,215 79,897 88,819 
Asphalt. lona V ⁰ͤ- . ð 8 141,151 148,290 158,477 158,526 , 188 
Rosd oil. Ee 7,080 8, 756 9,641 , 487 7, 538 
Still gas for fuel „ 149, 796 160, 363 163, 905 156, 967 170,993 
Miscellaneous Grodueta ------------- 17, 842 16, 617 14,843 14, 915 15, 280 
Total domestic demand. .............. 4,901,789 5,159,930 5,864,478 5,552,560 5,990,179 
Stocks of all oils: 
Crude oil and lease condensate.......... 272, 193 265 , 227 276 ,867 259,648 246,395 
Unfinished oilss 98,399 97,819 98,989 100,574 94,761 
Natural gasoline and plant condensate . 5,466 5,704 7,046 6,17 6,075 
Refined products___ 628, 514 611,878 685,459 611,549 611,7 
% ecco ĩͤ K eseemuae 999, 572 980,128 1,017,861 1,048,947 958 ,979 
P Preliminary 


1 : Reported to to the Bureau of Mines. Imports of crude oil include some Athabasca hydrocarbons. 
159 the difference between supply and indicated demand for erude petroleum. 


Department of Commerce data. 


‘ Produced at petroleum refineries. Demands for ethane and li 
excluded. Demand data for these products for petrochemical 


“Ethane” and “Liquefied 


gases. 
s Includes isopentane. 


uefied gases used for petroleum feedstocks are 


Teedetotks ks use are included under the items 
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Table 4.—Estimates of proved crude-oil reserves in the United States 


on December 31, by State 1 


(Million barrels) 
State 1968 1969 1970 1971 1972 
Eastern States: 
REH, EE sz m. 8 814 272 229 209 175 
Indiana- EE 40 41 87 81 29 
Kentuckkꝶꝶ // 80 78 61 52 48 
Michigan EE 55 52 46 59 62 
New York... ooo oe Bawa 18 12 11 10 9 
GG ete uuu u Ce is itd Bea 182 127 128 129 127 
Pennsylvania 59 55 51 47 87 
West Virginia 54 53 53 52 84 
1Cĩ§ĩ1ĩ⁊. d fx ĩ . 747 685 616 589 521 
Central and Southern States 
Aba ee eee l... uus 78 67 65 61 57 
Arkansas_____ s 159 127 130 118 113 
Florida. ee on ewe oe Ee (2) (2) (2) 204 208 
Kanns... eet ees et AE E 601 566 539 502 458 
Louisiana EE 5,608 5,689 5,710 5,899 5,029 
Mississippi_______..______--_-_.------------ 326 860 855 $42 913 
ET EE ENER 55 47 41 86 81 
New Mexico .. 2 2222 LLL LL lll2ll2l ll 865 840 761 657 588 
North Dakota 287 285 192 174 166 
ahh te 1,395 1,390 1,351 1,405 1,803 
KEE 13,810 18,063 13,195 13,023 12,144 
17 ³ꝛ 1 A oe ee a ALES 28,179 22,884 22,339 121,921 20, 400 
Mountain States: 
Coloradoz ß Se a ei 420 401 889 888 826 
Montana. za 345 276 242 228 241 
h ³· y 8 180 195 182 166 244 
Wyomhg. ³⁵ðV 8 1,101 997 1,017 997 950 
õ§ĩ—[toU %ð2 2,046 1,869 1,830 1,724 1,761 
Farine cont States: 
EE 873 432 10,149 10,116 * 10,096 
California Mirum Ero S Su ⁰y K n M RE 4,341 4,243 3, 984 3, 706 554 
dk KEE 4,714 4,675 14,133 18 , 822 18 ,650 
Other States 5... 222222 LLL LLL LLL LLL 222222 21 19 83 1 1 
Total United Stats 80,707 29,632 89,001 88,063 86,8339 
r Revised. 


1 From reports of Committee of Petroleum Reserves, American Petroleum Institute. Includes crude oil that 
may be extracted by present methods from fields completely developed or sufficiently explored to permit reason- 
able accurate calculations. The change in reserves during any year represents total new discoveries, extensions, 
and revisions, minus production. 

3 Included with “Other States.” 

s Includes offshore reserves. 

‘This number includes the estimate of proved reserves in the Prudhoe Bay Permo-Triassic reservoir, dis- 
covered in 1968. This estimate is based on the analysis of extensive engineering and geologic data; however, 
revisions may be required when actual production performance becomes available. 

s Includes Arizona, Missouri, Nevada, South Dakota, Tennessee, and Virginia. 


Table 5.—Supply and disposition of crude petroleum (including lease condensate) 
in the United States 
(Thousand barrels) 


Supply and disposition 1968 1969 1970 1971 1972 » 
Supply: 
Producten 8,829,042 3,371,751 3,517,450 3,453,914 3,455, 868 
ImportB!l io oe ee ce Sees 472 ,828 514, 114 ' 489, 298 618, 417 '811, 135 
Total new aupply 3,801,865 8,885,865 4,000,748 4,067,331 4,266,508 
Stock changes:? 
Domestic erude ＋17, 653 —4,668 710,380 — 23,239 —17, 064 
Foreign erude ee ＋5, 570 —2, 298 +760 +6 ,520 +8,81 
Unaccounted for tt ＋ 7,138 —2, 561 — 7,721 714,828 710, 201 
Disposition by use: 
uns of domestic crude. ............... 8,808,044 3,363,602 3,485,332 3,481,548 3,473, 880 
Runs of foreign crude. ................. 466,316 516,008 482,171 606,266 806,988 
, ß 1,802 1,486 4,991 503 187 
ransfers: 
Distillate. ------------------------ 712 654 743 1,548 944 
Residual........................- 4,272 4,384 4,817 4,565 8,322 
"n UTERE 4,184 4,241 4, 328 4, 448 4,641 


Total disposition by use 


p “say dF opie E o for crude petroleum production. 


1 Bureau of Mines data 


: Minus represents withdrawal from stock; plus represents stock increase. 
A prone the difference between supply and indicated demand for crude petroleum beginning with 1968. 


Department of Commerce data 


8,785,280 3,890,270 3,981,882 4,098,878 4,289,957 
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Table 8.—Percentage of total U.S. crude petroleum produced, by State 
State 1968 1969 1970 1971 1972 
yo: EE EE 84.1 84.2 85.5 85.4 87.7 
Louisiannaͤeaz eee ee 24.6 25.0 25.8 27.1 25.8 
Californian. 11.2 11.1 10. 6 10.4 10.0 
klahoma....................-.-.-.. 6.7 6.7 6.4 6.2 6.0 
Wyoming 4.3 4. 6 4. 6 4.3 4.1 
New Mexiíico____ 8.8 8.8 8.6 8.4 8.2 
ed 2.9 2.6 2.4 2.8 2.1 
AAA. 8 2.0 2.2 2.4 2.8 2.1 
Mississipdmdmdmdd- . 1.7 1.9 1.9 1.9 1.8 
Illinois 1.7 1. 5 1.2 1.1 1.0 
Montana 1.5 1.3 1.1 1.0 1.0 
Colorado 1.0 .8 7 .8 .9 
/öÜ˙¹.⅛ðẽĩ.! EE 7 7 7 7 .8 
North Dakota. 7 7 .6 .6 .6 
Tkansa8......... LLL eee .6 .5 .5 .5 .5 
Michigan .4 A .8 .8 .4 
Kentucky / 4 4 .8 .8 .8 
ORIG os tio oto oe e .9 .9 .8 .2 .8 
Nebraska... _ ...... ll Lc s sss sr-- 4 4 .8 .8 ;2 
Other States r 1.0 r. 9 r. 8 r. 9 1.2 
et,, ĩ%ð2¹»ßßõẽ¹ puasa sh owes 100.0 100.0 100.0 100.0 100.0 
r Revised. 
Table 9.—Production and reserves of crude petroleum in leading fields 
in the United States 
(Thousand barrels) 
Production Total Estimated 
Field ! State —— since reserves 
1971 1972 discovery 2 
East Texas. ....................- Texas. 71, 139 77, 702 4, on. 967 1,906,088 
Wilmington California 72, 859 70, 117 9,450 880, 888 
Kelly -Snvder ------------------- TT GE 52,487 68; 554 61 , 988 689,017 
E EE 7% LR 51,210 62,764 700 ,087 799,968 
McArthur River. Alaska. .............- 40,6 40,825 175,361 196,110 
Slaughter Texas 35,515 89,988 502 , 946 287 ,054 
Hawkinsss E, d EE 29,0 87,271 456,554 868, 
Midway Sunset Californian 88,588 84,546 1,157,860 847,810 
Sho-Vel- Tum Oklahoma 36, 500 33, 800 , 886 215,114 
Timbalier ay Louisiana 30, 988 (3) 
Caillou Island________________._.. o » 31, 828 29,688 478 ,262 226 , 788 
om O'Connor____.. exũk ass 23,360 29, 635 8 57, 
Bay Marchand Block 2____ Louisiana 30, 806 29,390 864,341 285, 659 
K Ví - EEN California 25, 27,197 577,458 397,261 
West Delta Block 30. uisiana. ..........- 26,390 25,144 265,250 184,750 
Grand Isle Block 43. a MOO ena l. u 22, 776 28,095 121,988 248,184 
Hastings, East and West Texas es 17,191 21,760 452, 588 222, 467 
Huntington Beach California 16,249 21,595 884, 156 129,428 
Sprabeny Trend__......____.-... eran. 18,688 20,617 841,060 168,940 
EE „ 16,206 20,515 367, 302 207, 698 
Dos Cuadrass s California 27,789 20,018 70,770 104, 982 
Grand Isle Block 16. Louisiana „681 19, 690 178, 960 171,040 
Goldsmit snap papu payapas ex ass. 20, 951 19,015 541,929 133,071 
South Pass Block 24. Louisiana 20,830 18,227 839,518 150,487 
West eno oes 8 Texas 17,009 18,162 48,217 
Fairway VCC 14,271 18,095 92,787 1,072,180 
Main Pass Block 114. Louisiana 18,469 17,678 119,315 160,685 
ut o uoce. Raza uc New Mexico 17,030 17,445 257,618 ? 
South Pass Block 277. uisiana............- 21, 17,812 283 , 992 151,008 
roe EE EE Texas 12, 994 17,278 497,076 177 , 924 
EE / n 18,359 17,214 569,057 1,080,948 
West Delta Block 733. Louisiana 15,987 16,250 111,217 í 
an and Van Shallow............. Texas 12,337 16,105 886,462 163,538 
Thompson (all fields) -__ RUM, ERO DNE NEST 12, 885 15, 607 337, 894 162, 106 
Cowden South (Foster, Johnson) do 14,198 15,271 266 , 824 188,176 
Ship Shoal Block 208... ......... Louisiana 10, 038 14,420 70,685 154,815 
Sooner Trend Oklahoma...........- 15,240 14,390 178,124 71,876 
Cogdell Area...___.. Texas. 14, 235 14, 054 165, 426 154, 574 
W. Cote Blanche Bay............. Louisiana 15, 658 18,908 129,148 120,852 
// p Lu oe cu. AM eee Florida..............- 870 13,870 14,240 235,760 
Panhandle....................... Texas 14,235 13,810 1,258,659 156,841 
Timbalier South Block 135_.______ Louisiana 13,578 (3) (3) (3) 
Salt Creek ld exas_____ o e rac 9,271 18,054 101,556 128 , 444 
Garden Island Bay... Louisiana 16, 096 12,993 | 88,968 


See footnotes at end of table. 
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Table 9. Production and reserves of crude petroleum in leading fields in the 
United States - Continued 


(Thousand barrels) 
Produetion Total Estimated 
Field i State — since reserves 
1971 1972 discovery: 
Elk Basin Montana, Wyoming... 14,880 12,500 451,795 88,205 
Oregon Basin Wyoming 12, 260 12, 200 217,608 72,8997 
Salt C reel / A 11,750 12,060 514,400 80,600 
Golden Trend Oklahoma 12,330 11,955 884,001 15,999 
South Pass Block 665 Louisiana 11,981 2 166,000 
OMNCM D susu aza IER Colorado 10,040 11,668 411,959 128,041 
Main Pass Block en... Louisiana 12, 775 11, 566 172,113 87, 887 
Seminole Al““l ex as 9, 125 11,451 188,770 181,280 
Boule D o SC 8 Ed, (GE 11,425 11,382 109,847 
Unc E On EAD h 9,052 11,255 ; 126,159 
Weeks Island Louisiana 10,188 11,058 184,248 105,757 
JJ; AS xa. 0 FF 939 10, 816 248, 708 79,245 
Cowden Nor tn Texas 9,782 10,757 248, 775 76,225 
CT EE California F 10, 188 10, 369 771, 108 80, 968 
McElroy.........-.-...........- Teras. 9,015 10, 289 286 , 926 78,074 
South Pass Block 62.............. Louisiana 3 10,248 156,710 
Levelland......................- Texas 9,746 10,041 208 ,916 116, 
Middle Ground Shoal............. Alaska 11,277 9, 116,292 
Bax Brosse o er bo a ee Mississippi 9,300 9,630 152,258 
Lake Washington Lou T 10,918 9,383 ; 89,779 
J ⁵ ⁵—dÄDf ee ce. -...do.............-. 10,877 9,333 198,594 
Black Bay West c er ,892 9,118 76,434 78, 566 
West Bay FF 563 9,040 161,501 78,499 
Swanson River..................- Alaska. 11,709 8,874 184,470 68 , 997 
Big Wells Teng. , 840 , 844 16,661 188,889 
Ward-Estes North................ Z: (WEE 10,184 8,747 296 , 484 78,516 
Empire Abo New Mexico 9,520 8,785 89,107 80,898 
Belridge South. .................. California 9,211 8, 705 177,725 82, 084 
FTC Alaska : 40,511 22, 
West Delta Block BR. Louisiana (3) 8,674 19,880 180 ,120 
Ship Shoal Block 207.............. ¿sS EE 3 8,688 81,282 148 , 768 
Cote Blanche Island. ............. c HO EE 8,797 8,015 66 , 582 63, 468 
eans All......................- Texas 1,921 7,889 181,928 78,072 
High oc ete ces Wyoming...........- 11,800 7,800 84,194 100,806 
Diamond M..................... F 7,378 7,769 182,617 i 
Coalinga.....................-.- California 1,866 1, 619,436. 59,482 
Eugene Island Block 276__________ Louisiana (8) 7,618 85,760 129,240 
Main Pass Block 3066 ERAN, a ics ul Cu ES (3) 7,676 19,717 190, 288 
Maljama kk New Mexico 6,040 1,024 91,430 78,570 
Greater Anee nnn tah_ ce oo 7,660 7,470 248,701 71,299 
Bay St. Elaine Louisiana 7,775 7,247 132, 348 552 
rea ex ass. 8,322 7,024 I 57,527 
Wenn VVV 3) 7,221 75,866 74,184 
Howard Glasscock...............- wr oth CANO res tata ser 6,606 7,022 i 78,510 


1 Fields under 7 million barrels not shown for current year. 
2 Includes revisions, if any. 
s Not reported. 


Source: Oil and Gas Journal. All figures are preliminary. 


Table 10.—Well completions in the United States, by quarter 1 


1st 2d 8d 4th Total 
quarter quarter quarter quarter 
Number % 

1971: 
Oll sous Zn uu due S 2,972 2,851 2,769 8,266 11,858 46.9 
Gg Foe es ³⅛Ä 4 3 ek "987 858 902 1,138 8,880 14.8 
Dry su... m oe ue ae 2,257 2,260 2,568 8,088 10,163 89.8 
Totals: ul l ¿u Sl l 2 2225. 6,166 5,969 6,284 7,482 25, 851 100. 0 

1972: 
C! soe ee ieee 2,979 2,881 2,811 2,685 11,806 41.4 
Gas Fee eee ose 1,021 1 „081 1, 212 1,614 4,928 18.1 
/// ae ce aa ies 2,686 2, "498 2, "699 8,179 11,057 40.5 
f 6, 686 6,455 6,722 7,428 27,291 100.0 


1 Excludes service wells. 
3 Includes condensate wells. 
Note:—Data by quarters adjusted to agree with annual totals. 


Source: American Petroleum Institute. 
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Table 11.—Well completions in the United States, by State and district 1 


State and district 


Oil 
Alabama. 8 
/// eae eee seeds 27 
Arizona... = 
Arkansas 127 
Californian 1,459 
Colorado 1 
Florida.. -2-2-2 --- 
Georgia -- 
Illinois 252 
Indiana. .....................- 81 
TIOWB. o colo oe ee ea e? 
ANSAS EE 1,099 
Kentucky.. oe 244 
Louisiana: 
North: css 390 
SCHER ose eot 898 
Offshore 258 
Total Louisiana 1,046 
Michigan 81 
Mississippi: 175 
issourl. 222222222222. ..- 
Montana... 45 
Nebraska 47 
Nevada ` -222-2 ----------- Ga 
New Mexico: 
West 
VA 357 
Total New Mexico 401 
New Vork 
North Carolina Gë 
North Dakota `. 49 
I! 8 391 
Oklahoma... . 1,174 
PennsylvaniaKꝛ.˖. 394 
South Dakota 
Tennessee 57 
Texas: 
Distriet 1. 111. 480 
District 2 70 
District 3. $11 
District 4 172 
District 5 27 
District 66 201 
District 7 417 
District 7c. 202 
District 88 961 
District SAA 510 
Distriet 999 508 
District 10_______________- 76 
Offshore BS 
Total Texas ` 8,880 
Virginia. oo oe keen 8 m 
West Virgini˖aa 133 
Wyoming 405 
Total United States 11,858 


1 Excludes service wells. 
? Includes condensate wells. 


Source: American Petroleum Institute. 


1971 
Gas? Dry Total Oil 
6 48 62 18 
4 82 12 
2 6 8 5 
29 186 842 96 
60 286 1,805 1,045 
148 635 93 800 
" 18 21 65 
uel 2 2 Gë 


188 80. 87 

13 298 486 87 
1 6 18 23 
83 849 427 88 
1 139 187 48 
sg 18 13 zs 
139 79 262 64 


10 100 96 
ae 12 12 =e 
1 109 159 28 
608 158 1,157 426 
288 848 2, 255 1, 025 
199 48 6 
E 88 85 
28 115 195 14 


68 53 197 122 
10 84 44 2 
810 2,581 7,271 3,968 
51 78 

496 189 768 84 


8,880 10,168 25,851 11, 306 


1972 
Gas 2 Dry Total 
9 93 115 
2 12 6 
1 16 22 
39 209 344 


z= 44 109 
zz 2 2 
18 829 602 
5 172 269 
868 1,150 2,898 
166 860 756 


133 419 805 
818 1,328 3,065 
34 188 309 
13 317 417 
3 8 
125 545 753 
2 242 292 
-— 2 2 
178 106 843 
65 188 691 
238 294 1,034 
22 12 80 
= 76 99 
721 184 1,831 
841 934 2,800 
297 70 901 
mS 82 86 
9 71 94 
29 189 656 
111 245 451 
140 886 815 
200 292 689 
14 69 100 
45 120 266 
54 480 922 
102 195 627 
100 195 1,285 
8 158 685 
19 829 968 
114 68 299 
12 89 
948 2,760 7,666 
13 74 160 
1 € 18 
488 102 674 
52 567 964 


4,928 11,057 27,291 
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Table 12.—Producing oil wells in the United States and average production 
per well per day, by State 


1971 1972 
State Approximate Average Approximate Average 


number of production numberof production 
oil wells per well oil wells per well 


producing da producing day 
Dec. 31 (barrels 1 Dec. 31 arrels) 1 
Alabama EE 556 88.4 544 49.3 
Alaska EE 173 1,161.6 193 1,088.8 
Arizona 22 LL TS LOSS eco 80 116. 28 8 
Arkansas____ ĩ˙.wßzꝛA ⁵ĩðLud eee Bes 7,110 7.1 7,157 7.1 
California: 
e d 10, 513 36.9 9,740 88.3 
Central Coastal. |... ...... 2... eee 5,3 43.4 5,386 89.8 
East Central . LLL Lll LL Lll. 23,721 14. 8 24, 069 14.5 
M] Ee eer 80.5 5 81.2 
Total Californian 89,668 24.5 89,254 24.0 
Colorado. ooo ee bis LE MON aut 1,785 42.2 1,897 41.5 
UF ĩᷣͤKAu ⁵᷑⁵ — c Me lf 25,361 4.2 24,716 8.8 
Indiana: EE ; 4.8 24,379 4.2 
KE ⁵ EES 42, 180 5.0 41,055 4.8 
ir 8 14,657 2.2 14,616 1.8 
Louisiana 
Salle. 18,988 168.5 2 13,624 167.7 
Ar y O SDS ed 12,841 9.6 2 14,138 9.0 
Total Louisiana...........................- 26,829 93.6 227,762 89.3 
NOT EE 4,046 7.8 8,685 9.2 
JC Eege 3,109 56.5 8,195 53.0 
nl ð ..... ........ 3,145 29.7 ; 27.7 
TEE 1,191 22.6 1,143 20.4 
New Mexico: 
Southwestern. ... .. L L cL c Lll ll lll LLlcl ll ll. 15,679 19.1 15,708 17.7 
Northwestern 1,531 15. 6 1,584 15.1 
Total New Meteo... 17,210 18.8 17,287 17.5 
Nl! ³⁰³¹¹¹ r Tu ⁰·mĩ ei E Da 5, 860 5 5,427 5 
North Dakota. eee 1,466 40.6 1,401 89.8 
EE EH 14,771 1.5 15,222 1.7 
Gier tenete Ei 75,572 7.6 78,745 7.6 
Pennsylvania... 84,029 .8 82,596 .8 
South Dakota a 83 21.6 2 19.8 
Texas: 
District WEE 10,553 5.9 10,383 6.4 
District EE 5,144 39.8 , 926 44.4 
District: RR 11,071 39.5 10,650 45.0 
District 4... 8 8,254 24.9 7,427 23.7 
Dll. O Et 8,024 24.5 2,682 81.9 
District 6, except East Texas 5,581 86.0 5,210 48.1 
East WT ß eee so eke oe 14,516 12.6 13, 960 18.8 
District. CR eegene SE at 11,566 8.4 11,140 9.1 
District 7C__ eege 7,510 15.4 7,491 15.3 
District EE 86,564 21.6 86,126 21.9 
District 8G. 17,189 42.1 17,428 49.4 
District: 9____ lu te ee ee 28,988 4.9 21,522 4.8 
, . a eee ams 12,786 5.5 12,848 5.8 
Total Tease 172,696 19.2 167,288 20.9 
mc CD MT T 870 78.6 890 82.5 
West Virginia. ee 12,112 7 212,186 .6 
Wvoming. ---.-----------------------MMMMMMM 8,952 44.5 28,950 42.7 
Other States: 
Florida: c d ce 2 78 212.8 142 419.7 
RE WEE ee eee 8 189 1.4 137 1.2 
Nevada. aoe ee 6 41.8 6 45.5 
Tennessee- n cecus v pRSU rec QOIS ee 78 15.9 78 7.2 
Jö§ö;—Oiññf᷑ͥ y DM 1 .9 1 (3) 
Eecher 802 57.9 359 142.6 
Total United Stats 517,318 18.1 508,443 18.4 


1 Based on the average number of wells during the year. ' 
* Estimated by Bureau of Mines; all other numbers of producing oil wells furnished by State agencies. 
š Less than 500 barrels. 
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Table 15.—Refinery receipts of domestic 


(Thousand 
Interstate Receipts from— 
Total Intra- PAD district II 
Location of refineries receiving receipts of state PAD 
crude oil domestic receipts district I, Ill., Ky. Nebr., 
crude oil total Ind., Kans. Ohio, N. Dak., Okla. Total 
Mich. Tenn. S. Dak. 
District I: 
Delaware, Maryland 3,579 — 8,012 " Sg ge he E es 
NON Georgia, Virginia 1,815 i2 = ou os E Si es M 
New Jersey 86,275 ex 586 a - z ET ak 3e 
New York... ae "3 Se ax Z3 SS a ES = 
Pennsylvania 
CF 66,018 — 9,978 oc 2 z. 
Wal. clle 13,842 4,081 2,375 KS 71 4,316 -. 1,94 6,301 
West Virginia 4,468 1,712 za Ls -. 2,750 ze e 2,756 
KT DEEN 125,997 5,743 15,951 =: 71 7,072 -. 1,914 9,057 
District II 
Illinois 270,061 17,544 pe -- 2,390 -- 1,103 25,332 28,825 
Indiana. ...................- 169 , 263 5,395 SS 69 7,362 -- 3, 703 27,461 39, 145 
CCC 129, 090 68,120 e = 3 = 86 23,778 23,964 
Kentucky, Tennessee 65,927 4, 94 10,249 M^ 46 ES -- 10,295 
Michigan... ----------------- 40,752 12,306 -. 1,231 ES x "3 1,231 
Minnesota, Wisconsin 6,456 gie ES zz s -. 5,230 
Missouri, Nebraska 32,820 ie Bä 63 Na 4515 4,978 
Nort C 16, 182 15,058 ae ais mat Ba P ES oe 
io: 
Eent ETE 17,201 1,325 -- 1,140 = Ga SE PR 1,140 
WONG once 8 130, 837 15 — 12,340 = 89 Ss 55 12,484 
Oklahoma 162, 819 124,220 " — 3,379 ae ER — 9,879 
ett mice À. 1,041,408 248,606 94 25,579 13,194 135 10,622 81,141 130,071 
District III 
Alabama. ................... 9,917 1,736 1,874 ss p: Lx TY s š m 
Arkansas. ...---------------- 17,972 13,629 ES == == <= =< om 
Louisiana 508,643 427, 085 218 de e va bis 27 27 
Mississippi 93,513 14,352 Sg e e cg ES Sie = 
New Mexico 10,226 10,221 E us E ie ‘Ze 
KC EE 1,089, 014 860,768 1,082 Si 13 NS — 1,878 1,891 
DTT 1,735,285 1, 333,791 3,174 z 13 is -- 1,905 1,918 
District IV 
Colorado 14, 408 2,915 T" be - - ez ae eo 
ontana....-.-..----.------ 29,7 13,353 HN me T Wë = t ais 
7) 41,186 14,210 ae is ES 22 4 EM 4 
Wyoming 47,029 46,214 A" n 88 eet s = XM 
Feta Atco Se 132,415 76,692 S - Di Ei 4 P 4 
District V 
California 414,708 3584, 400 zs = te ia - Se EA 
Other States 21,054 15,609 = Sé e E e SE SS 
Total. geg 435,762 370,015 25 a " MS E 2 S 
Total United States 3,470,807 2,034,907 1 19,219 25,579 13,278 7,207 10,626 84,960 141,650 
Daily average 9,483 5,560 53 70 36 20 29 232 387 


1 Florida, 16,832; New York, 895; Virginia, 1; West Virginia, 1,491. 
2 Alaska, 49,797; Arisona, 1; California, 3,936; Nevada, 52. 
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crude oil, by State and district in 1972 


barrels) 
Interstate Receipts from— 
PAD district III PAD district IV 
PAD Total 
Ala., district V, interstate 
1 La. N. Mex. Tex. Total Colo. Mont. Utah Wyo. Total total receipts 

188. 

169 io e 398 567 - - E e " > 3,579 
1,792 M" zn 93 1,815 d en zu zs $: $ 1,815 
5.031 20,301 — — 10,357 35,689 5 Se SS Gs x Kn 36,275 

391 20, 425 — 35,224 5,040 d de a EN B SÉ 66,018 

E 8 Sé E 2 — 1,135 gs RE 1,135 WS 9,811 
7,883 40,726 — 46,002 94,111 — 1,135 es PE 1,135 — . 120,254 
2,830 85,369 17,250 106,573 211,522 4,313 796 21 7,040 12, 170 — 222,517 

d 8,810 10,620 67,791 57,221 1,254 7,865 .. 28,388 37,502 — 163, 868 

ae 919 12,101 13,020 3,290 1,504 — 18,192 23,986 ce 60,970 

910 47,623 85 50, 458 146 5 1 397 m 61,244 

ux 3,173 .. 15,712 18,885 EH he zi 8,330 8,330 ae 28,446 

de S E .. 1,226 Se mn 1, af 6,456 

SS Ge 5,208 18,260 23,468 e RA E 4,974 4,974 Se ,820 

in zl a ed d _ 1,124 br n 1,124 ES 1,124 

— 11,538 ES 738 12,276 Ge 624 Gi 1,836 2,460 - 15,876 
4,469 40,020 1,223 62,631 114,943 IE We 3,395 3,395 9 ; 

ae zh 561 34,233 34,794 401 po 25 pi 426 = : 
7,709 203,133 35,781 319,964 566,587 9,258 13,285 4 72,801 95, 390 — 792,742 
5,202 1,105 SÉ Ee 6,307 D - — Së " ET 8,181 

Ke 934 Pk 3,409 4,343 zs en d af 22 SS 4,343 
16,154 85 — 65,158 81,312 e Se ES x e 1 81,558 

.. 70, 161 SS .. 79,161 Es SR ? E ` Sc 79,161 
4,206 158,646 — 59,604 — 222,456 24 — 2,793 — 2,817 — 228,246 

25,562 239,846 59,604 68,507 393,579 24 .. 2, 798 ER 2,822 1 401,404 

D E Ss Sé Se p 821 431 10,241 11,493 Sa 11,493 

Sl SS E SC 2E A: a — 16,439 16,439 d 16,430 

Es W 15 e 15 15,705 101 -. 11,099 26,905 52 26,976 

E HE Së is Së 673 97 45 Be 815 Ss 815 

2 __ 15 x 15 16,378 1,019 476 37,779 55,652 52 55,723 

SS Se 83 666 749 88 — 11,265 — 11,265 48,288 60, 302 

x p St co "i SS as es ii ps 5,445 5,445 

d EN 83 666 749 " .. 11,265 .. 11,265 53, 733 65,747 


40,054 483,705 95,483 435,199 1,055,041 25,600 15,439 14,585 110,580 166,264 753,786 1,435,960 
111 1,322 201 1,189 ° 2,83 70 42 39 302 43 147 3,923 
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Table 19.—Pipeline tariff rates for crude petroleum and products, January 1 


(Cents per barrel) 
Origin Destination 1972 1978 
Crude oil: 

West Texas. s Houston, Ten $0.13-$0.16 $0.15-$0.18 
DO. cane acetate 8 East Chicago, Ind .28 .28 
R.G Wood River, Ill................ .28 .28 
Oklahoma. ....................-- Chicago, III. .22 .22 
ce cuc p LE W. ver, Ill...............- .19 .19 
East Wyoming Chicago, Ill..................- 35 . 85 
IR. EE Wood River, Ill................ .32 .82 

Refined products 
Houston, Texas. s Atlanta, Ga. 86 .96 
3770 us een New York, N. 81 .32 
Tulsa, Oklahoma. ................ Minneapolis, Minn .68 .74 
Salt Lake City, Uta Spokane, Wag 52 54 
Philadelphia, Pennsylvania Rochester, N.Y...............- 24 24 


Source: Interstate Commerce Commission. 


Table 20.—Receipts of domestic and foreign crude petroleum at refineries 
in the United States 


(Million barrels) 
Method of transportation 1968 1969 1970 1971 1972 p 
By water 
Intrastate. EEN 136.8 188.0 148.2 160.9 155.4 
Interstate... Ge 428.8 408.8 461.8 430.0 298.5 
Foreign. Steechen 808.0 814.7 244.0 852.6 490.5 
Total by water 868.6 861.5 854.0 948.5 944.4 
By pipeline: 
In 17. EE 1,678.0 1,715.1 1,780.56 1,702.2 1,882.0 
Interstate. e «„««õõö:uiun 1,028.7 1,054.9 1,109.4 1,132.3 1,181.8 
Fopeighn — ͤ .. ete eee 169.2 199.2 286.8 260.4 817.8 
Total by pipelin eee 2,865.9 2,969.2 3,076.7 8,094.9 8,281.6 
By tank cars and trucks: 

ÜtráslaiB. . iocos AAA Exe eem 40.8 41.8 87.1 87.0 47.5 
Interstate... ...... 2. 2L LL LL LLL LLL l... - 6.8 6.0 5.5 5.4 5.7 
%%% m L TSS zs Eis ues s SE 

Total by tank cars and trucks 41.6 47.8 42.6 42.4 53.2 

Grand totalalll!k!k!k!k 3,782.1 8,878.5 3,973.3 4,080.8 4,279.2 
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Table 27.—Value of crude petroleum at wells in the United States, by State 


(Dollars) 
1971 1972 
State Total value Average Total value Average 
at wells value at w value 
(thousands) per barrel (thousands) per barrel 
Alabama. EE 28 , 496 8.00 80,466 8.07 
C’ T 257, 562 3.24 235, 444 3.23 
IJ ³˙1¹⁴ ] ͤ ß d 8,918 8.17 8,226 8.25 
Arkansgsas_____ . san we Es cake l... - 56,805 8.11 58,885 8.15 
Lë lr EE 975,076 2.72 940,430 2.71 
Lë, LEE 92,8 8.39 109,171 8.41 
UI, Le TEE 185,621 8.47 121,013 8.47 
Indiana EE 22,770 3.42 0, 8.42 
j T 276, 438 3.52 259, 578 3.52 
F ³⁰·wm¹ ³ ³-·0u. ⁰ydʒ ⁰⁰ wees 35, 925 3.36 2,599 3.36 
Lo : 
Gulf Coast. EE 8,198,487 8.59 8,044,988 8.59 
North nrc Sess l... exe 161,223 8.55 156 , 726 8.54 
Total Louisiana. ........................- 8,859,710 8.59 8,201,659 8.59 
Michigan: ll l llul ³ðᷣ cL LA ie i 3.27 41,5 3.20 
Mississipvlldũdòd»lllllld 201, 808 3.15 192, 465 3.15 
Montana... ̃˙²·:-m ĩÜ.. oie oe eS 104, 128 3.01 108,924 8.07 
Nebraska: -.— ocu perdes cn ⁰⁰ 8 84,010 8.38 29,423 8.38 
New Mexico: 
Southeastern. --------------------------------- 874,822 8.42 849,586 8.48 
Northwestern... .. 2 2 LLL 22-22 ee 27,780 8.15 27,192 8.16 
Total New Mexico 402, 602 3.40 876,778 8.41 
( ͤ ⁰ d x cud 5,292 4.10 ,897 4.81 
North Dakota AEN ee dÉ e 70,805 8.27 67 , 647 8.28 
Ohio; Z. EE 8 29,801 8.60 85,179 8.76 
GA ³ð V tes ea te 725, 611 3.40 „033 3.41 
Pennsylvani gn 17,699 4.66 16,414 4.77 
South Dakots .. ß .....-.-.-- 604 2.59 574 2.62 
Texas: 
Gulf desde 890,658 8.78 971,022 8.78 
East Texas Fiell lll 240,224 8.54 254,051 8.52 
West TOXÉS:. —— _ ³⁰ AAA my ee we 2,040,848 8.40 2, 203, 363 3.41 
Panhandie: "uuu ³·˙¹ ³ AAA „481 3.46 83, 778 8.48 
Rest of Statõee kee ces 1,000,064 8.46 1,023,868 8.48 
Total Texas: GE Eder 4,261,775 8.48 4,586,077 8.48 
·ͤĩàùq su ue dree 71,886 8.04 80,778 8.04 
West Virginia______ et ete ee Lee 11,609 8.91 12,047 4.50 
Wyoming 459, 079 3.10 482,071 8.09 
Other States Illi 17,259 2.91 54,767 8.17 
Total United States 11,692,998 8.39 11,706,510 8.39 
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1 Florida, Missouri, Nevada, Tennessee, Virginia. 
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Table 28.—Posted price per barrel of petroleum at wells in the United States 
in 1972, by grade 1 


(Dollars) 
Gai Price 
e per 
barrel 
Pennsylvania grade: 
en Bradford and Allegheny districts: suum . ee e 4.88 
Southwest PennsylvaniazenmnununnnnnUnUUnU n Un n „„ 4.17 
Corning Os Ss eh ee ee ʃiʃi¼ſmddmſr 8.42 
estern: Kentucky oa ul a a ð ͤñ ñðx ee LE pis Oun 8.60 
Indiana-Illihols oth ß cee e eR maa E 8.60 
Coldwater; mei. ] . 3.35 
Oklahoma-Kansas: 
349-049" Ni EE EEN 3.42 
86°—-86.9° API C. EE E 8.50 
Texas, Panhandle (Carson, Gray, Hutchinson, and Wheeler Counties), 35-35. 9% API............. 8.41 
West Texas, 30°—30.9° API (sweet)... ene eee eee eee 8.86 
Lea County, New Mexico, 80°—80.9° API (sour)... ....... . . . l... «⸗ũõ%ũe½1 2 „ 8.25 
South Texas, Mirando, 24°-24.9° API )))) ee eee 8.65 
/ ³o.ꝛm¹..ͥͥͥͥ E EE EE 8.60 
Conroe; TéXM z EE pusu you et ͤ x y ß A S Su 8.70 
Texas: 
90°%80;9° AP] ß etu a uu EE ß 8.45 
20°-20:9% / ³⁰o ̈mdaꝗydadꝓaͥfdfdfff EE 3.35 
Louisiana, 80°-80.9° ß . . . demum 3. 55 
Caddo-Pine Island, Louisiana, 86°-86.9° API ... lll. 3.44 
Magnolia Smackover Limestone, Arkansas, 919-31.9° API ..... „„, 8.07 
Eengel Wyoming (including Montana), 80°-80.9° API 2.2 2 l cll lll. LL l.c... 8.16 
orn 
Coalinga, 82°-82.9° APT DEE 8.41 
Kettleman Hills, e : « ] E EE 8.66 
Midway Sunset, 19°-19.9° -t!l1111MũMlũl!!! Ll 2222222222222 eee eee eee 2.68 
Wilmington, 24°-24. ei ccc ae ER 8.03 


1 No price change listed in 1972. 
Souree: Platt's Oil Price Handbook. 


Table 29.—Wholesale price index, 
crude petroleum 


(1967 =100) 1 

Month 1968 1969 1970 1971 1972 
January..... 99.0 99.7 106.0 118.2 118.2 
February.... 99.0 99.9 106.0 118.2 118.2 
March....... 99.0 108.7 106.0 118.2 113.2 
April........ 99.0 104.8 106.0 118.2 118.2 
R 99.0 104.7 106.0 113.2 113.2 
June 99.8 104.5 106.0 118.2 113.2 
July 99.4 104.5 104.8 113.2 113.2 
August. 99.7 104.5 104.8 113.2 114.7 
September... 99.7 104.5 104.8 113.2 114.7 
October..... 99.7 104.5 104.8 113.2 114.7 
November... 399.7 104.5 104.8 118.2 114.7 
December.... 99.7 104.6 118.2 118.2 114.7 


Average... 99.4 108.7 106.1 118.2 118.8 


1 Reference base prior to 1970: (1957-59 2100). 


Source: Bureau of Labor Statistics, U.S. Depart- 
ment of Labor. 
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Table 31.—Supply, demand and stocks of all oils by PAD districts in 1972 
(Thousand barrels) 
PAD districts . 
United 
I II III IV I-IV V States 
Domestic pron dene: 
Crude oil and lease condensate 24,033 384,237 2,393,590 232,500 3,034,360 421,008 3,455,368 
Natural gas t liquids 5 8,118 88,675 : 16,541 623,303 14,913 638,216 
necp from other diatrictss 1,200, 651 941, 533 34,674 19, 533 10,304 66,455 26 
Natural | e and plant condensate.. 798 16,478 — 11,162 28,438 2,990 81,428 
Crude oil. --.----------------------- ,049 171,338 28,931 14,126 568,344 242,791 811,135 
Unfinished os... ,715 de 1,548 E 32,203 13,442 45,705 
products „635 23, 320 16,474 5,461 805, 890 i 988 
Other Bees and hydrogen input 2: 539 3,376 131 4,046 6,072 10,118 
EE pidas ply; C 2,379,499 1, € 120 2, er 902 299,454 5,106,948 808,769 5,838,958 
EE 1,413 1,825 4'832 7,922 6,328 3,873 10,201 
EE 15,790 41, 248 61. 294 1,464 119,790 22,365 142,161 
Total su mees MEC wae eee Ste, 2,396,702 1,669,193 3,044,424 308,840 5,233,072 835,007 5,991,320 
Change in stocks of all oil. ._.......-...-- — 31,266 — 29,111  —25, — 1.710 — 857,175 +2,207 —84, 
Total disposition of primary supply. 2, 427, 968 1,698,304 3,069,512 310,550 3, 320, 247 832,800 6,076,288 
PPC sz d" Le EN Si 187 187 
Refined products 7,489 3,761 38,294 49,591 31,690 81,281 
Shipments to other districts 55,259 59,978 1,986,748 150,557 66,455 10,304 e 
Crude losses e 998 e 1,594 1,586 e 153 4,331 310 4,641 
Domestic demand for products 
e: 
Motor gasoline. ................- 790, 864 807, 406 323,150 68,576 1,989,996 343,781 2,333,777 
Aviation gasoline. ..............- 4, 3,870 3, 376 12, 4,028 16,6 
Total gasoline................- 795 , 530 811,276 326,526 69,264 2,002,596 347,809 2,350,405 
Jet fuel: 
Naphtha type 23,375 16,510 15,063 2,476 57,424 31,071 88,495 
rosine type 121,449 ; 18,383 7,929 ; 85,996 ,995 
Tota fuel. 144, 824 77,348 33,446 9, 805 265,423 117,067 382,490 
Ethane Fede ethylene)........... 1,712 11,308 92,588 42 10,650 551 106,201 
Liquefied gases 57,076 126,872 192,529 15,012 391,489 22,100 413,649 
Kerogne .------------------------ 43,759 ,002 13,436 2,062 84,259 e 85,854 
Distillate fuel oil 511,233 323,243 101,644 30,445 966,565 99,484 1,066,049 
Residual fuel oil. , 554 80,084 31,757 „622 808,017 117,630 925, 647 
Petrochemical feedstocks. .. ..-------- 9,163 15,991 91,843 333 117,330 6,537 123, 867 
Special naph tba 7,793 296 10, 419 273 26,781 5,107 31,888 
Lubricants... 22-2. 20,951 13,426 11,573 871 46,821 5,980 52,801 
77 A 2,923 969 781 128 4,801 609 5,410 
õö˙ê—.b..]]ßäſä ... 13, 113 31.220 30,451 3,561 18,345 9,974 88,319 
Asphalt... . .. AA 43,980 56,247 32,774 11,475 144,476 19,312 163,788 
Road oil... S... S usss cl Qs sss 673 3,851 111 1,373 6,008 1,530 ,538 
8till gas for fae CCC 21, 530 44,064 67,258 5,424 138,274 32,719 170, 993 
ue ? 3,408 3,774 5,750 103 i 2,245 15,280 
Total domestic demand............. 2,364,222 1,632,971 1,042,884 159,793 5,199,870 790,309 5,990,179 
Stocks of all oils 
Crude oil and lease condensate... .. .... 14,310 07,494 108,421 13,856 204,081 42,314 246,395 
Unfinished ois. 14,123 19,881 33,538 2, 975 70,515 ; 94,761 
Natural atura! peace and plant condensate. _ 35 1,251 4,438 143 5,867 ,075 
Refined producta. ................... 174,923 170,512 179,117 14,084 538,036 73,112 611,748 
S/ ³˙ꝗ och 203, 391 259, 138 325,512 31, 058 819,099 139, 880 958,979 
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Table 32.—Salient statistics of the major refined petroleum products 
i majo pe p 
in the United States 
(Thousand barrels) 
Product 1969 1970 1971 1972 » 
Isopentane: 
Production 3,457 3, 865 5, 565 1,251 
Stocks at plants... ..... 2222. LLL cl clc llle ccs. -- 1 81 
Used at refineries___________ 22.22. ee 8,491 8,868 5,541 7,188 
Natural gasoline: 
Produetioꝶ nn 154,472 161,274 159,732 156,450 
Stocks end of year: 
At plants MERERI E ulus 8,858 4,316 8,647 8,285 
At refineries... ... 222 2 LLL c LL cl lll c. 1,557 1,765 1,485 1,418 
Total stock „„ 4,915 6,081 5,132 ,108 
Used at refineries. 2 eee 154, 001 160, 108 160, 681 156,879 
Plant condensate: 
Pane 84,188 81,972 25,754 22 ,022 
Stocks end of year: 
All 8 547 507 594 768 
At refinerie ns 282 451 419 510 
Total stock 779 958 1,013 1,278 
Imports ß NA 2,258 13,821 81,428 
Used at refiner ies 84,332 84,051 89,020 58,190 
Finished gasoline: 
Production: 
At refinerie nns. 2,022,407 2,099,911 2,197,550 2,315, 768 
t gas processing plants 5, 745 5,347 5,023 4,182 
Total gasoline production 2,028,152 2,105,258 2,202,578 2,819,950 


Stocks end of year: 


At refineries. |... 2 LL LLL ee 217,084 214,150 228 , 544 217,025 
p . ee S 808 198 227 124 
Totale See ee 217,392 214,348 228,771 217,149 
Imporis..-..222 24 ov^. ee x LS LE 22,709 24,820 21,658 24,787 
REENERT 2,449 1,870 1,649 964 
Domestic demand __________.._-._.--------------- 2,042,546 2,181,252 2,218,159 2,850,405 
Motor gasoline: 
Production: 
At reſiner ies 1,995,947 2,080,199 2,179,098 2,298,775 
At gas processing plants 5, 745 5,347 5,028 182 
Total motor gasoline production 2,001,692 2,085,546 2,184,116 2,302,957 
Stocks end of year: 
Atr "EE 210,891 209,057 219,125 212,770 
At planis. 0. 808 198 227 124 
Total motor gasoline stocks. 211,199 209 , 255 219,852 212,894 
Import... p ̃ 22, 709 24, 320 21, 658 24, 787 
Exports. ſõym mm y SS dE 708 461 410 
Domestic demand... 2,016,995 2,111,849 2,195,267 2,333,777 
Aviation gasoline: 
Production 26,460 19,712 18,457 16, 993 
Stocks end of year —— ——kk 2 ũ dkVf 4 , 198 7 4,419 255 
Exports_____ ꝛ˙ md m:mÄmq ð ñ xx oe oe 1,746 909 1,289 529 
det fas Domestic demand... 25,551 19,908 17,892 16,628 
et fuel: 
LN «52s uo ade nes aso aero EL. 821,718 801,918 804,674 810,029 
Stocks end of year 28,078 27,610 27,787 25,493 
EPC Set eet hae Dace eka 45, 539 52, 696 65,712 71,174 
EC Set ⁰⁰⁰¼t ñð . went ai ina 1,780 2,094 1,536 957 
Domestic demand. _.______-__---_....--_--------- 361,731 352, 978 368, 723 382, 490 
Naphtha type: 
Production: 
At refiner ies 104, 748 84, 060 85,317 76, 565 
At gas processing plants 18 21 9 = 
Total production 104,766 84,081 85,326 76,565 
Stocks end of year: 
At refiner ies 8,537 6,618 6,988 6,147 
At plants- l u TL ba usu e 19 8 2 Sa 
Total stock 8,556 6,621 6,990 6,147 


See footnotes at end of table. 
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Table 32.—Salient statistics of the maj 


or refined petroleum products 


in the United States—Continued 


(Thousand barrels) 
Product 1969 1970 1971 1972 p 
Jet fuel—Continued 
Naphtha type—Continued 
Ipo see ees ee cee 5,184 7,005 11,092 11,998 
EXDOFiS. tee 1,730 2,094 1,817 91 
Domestic demand. ....................... 108, 518 90, 927 94, 782 88,495 
erosine : 
Production. e 216,952 217 , 882 219,348 288 , 464 
Stocks end of year.................-.....- 19,517 20,989 20,747 19,346 
Importa... ei ü 8 40,405 45,691 54,620 59,176 
Spor 8 __ F. 219 46 
Domestic demand. 2.2-2- -2-2-2-2 253,213 262,051 278 ,991 298 , 995 
Ethane (including ethylene): 
Production: 
At gas processing plants 68 , 027 13,484 80,524 100,691 
At refneriee 2222 LLL ~~~ eee 9,159 9, 460 9, 266 9,197 
Total production 72, 186 82, 894 89, 790 109, 888 
Stocks end of year: 
l;; Cu 2,182 1.819 3, 865 7,052 
At refineries EN M VS Kéis 
Total stock 2,182 1,819 18,365 17,052 
Domestic demand: 
Plant ethane l e 68,057 74,297 78,478 97,004 
Refinery ethane and/or ethylene. ... ........... 9,159 9,460 9,266 9,197 
Total domestic demand... ..................- 72,216 88 , 757 87,744 106,201 
Liquefied gases 
Production: 


At gas processing plants (LPG)................ 


At refineries (LRG): 
For fuel use 


815,430 326,177 337,110 . 344,045 


75,659 80,870 88,648 84,514 


For chemical use 88,708 85,657 82,304 36, 668 


ee Meet Se 114,362 116,527 120,952 121,182 
FFC 429, 792 442, 704 458 , 062 465,227 


Stocks cpu Eye: 
v plants_______ À. 51,799 59,276 80,294 67,807 
At refineries. |... LLL LLL LLL LLL LLL 571 794 8,698 8,077 
Total LPG stocks 52,370 60,070 88,987 70,884 

LRG stocks: 

For fuel use 4,782 5,483 6,992 7,487 
For chemical use 268 221 369 294 
Total LRG stocks 5, 050 5, 654 7,361 7,781 
Total stocks___._..__.___.____________._ 57,420 65,124 191,848 1 78,665 
Exports // EE 12,651 18, 921 25, 655 32, 401 
J tN AS ata EE 12,797 9,955 9,890 11,469 
LES asd at refineries. _________._______.__._____. 72,764 80,307 79,695 85,193 


Domestic demand: 


LPG for fuel and chemical use 
LRG for fuel ua 


Total domestic demand... 
Propane (including propylene): 


268,402 251,051 249,767 292, 887 
74,447 80,219 87,089 84,019 
85,561 81,789 82,152 86,748 


878,410 868 , 059 869,008 418,649 


Production: 
At gas processing plants 195,346 202 , 494 212,148 218,089 
At refineries: 
For fuel une 57,022 68 , 409 71,984 69,088 
For chemical unge 19,721 20,090 21,512 25, 024 
Total production at refineries 76,148 88,499 98,446 94,062 
Total production. .....................- 272,089 285,998 305, 589 812,101 


See footnotes at end of table. 
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Table 32.—Salient statistics of the major refined 5 products 


in the United States - Continued 


(Thousand barrels) 
Produet 1969 1970 1971 1972 v 
Propane (including propylene)—Continued 
Stocks end of year: 
Plant propane stocks: 
At plants_.... . . uence bec es oce d wide 81,375 38,791 56,779 48,219 
At refineries. ... . . .... ....-..-.- 4 769 190 
Total plant propane stocks. ............- 81,379 38, 875 57, 548 48,409 
ropane and/or propylene stocks: 
Refinery pro " ne and/or propt Se 8,088 4,301 5,050 4,959 
For chemical use... nn 215 146 268 198 
fora ay propane and/or propylene 
EE 8,298 4,447 5,313 5,152 
Total stock 34, 677 43,22 62,861 58,561 
Imports__..... uu concen pose LE LLL 5,251 9,467 11. 606 15,851 
EXDOPRS.. d e 2,412 2,165 4,665 , 502 
Plant propane used at refiner ies. 1,682 , 5890 8,278 3,934 
Domestic demand: 
Plant propane: ------------------------------ 209, 702 200,770 197,138 282,598 
Refinery propane and/or propylene: 
For fuel " 6 J 56, 886 62,191 71. 185 69,129 
For cheraical DIE 19,579 20,159 21,895 ,094 
Total refinery pr e and/or propylene 
domestic demand Eo EA E 76,465 82,850 92,580 94,228 
Total domestic demand _.. 286,167 288,120 289,718 826,816 
Butane (including butylene): 
uction: 
At gas processing plants......................- 86,471 87, 258 88,544 88,924 
At refineries: 
For fuel une 18 , 585 13,514 18 , 765 12,940 
For chemical une 10,987 ; i 65,678 
Total production at refineries 24,522 22,207 19,651 18,613 
Total production 110,993 109,460 108,195 107,587 
Stocks end of year: 
Plant butane stocks: 
At plants_______ c eet MU 19,330 14 ,997 18,571 10,389 
At refineries. |... ..... 2... LL ll Llc ell. 270 '414 1,614 1,426 
Total plant butane stock 18 ,600 14,811 15,185 11,814 
Refinery butane and/or butylene stocks: 
For fuel use. ee 1,448 912 1,448 2,161 
For chemical use 86 85 11 16 
Tos refinery butane and/or butylene 
EE 1,484 947 1,459 2,176 
Total stocks ooo eee RUE 15,084 15,768 16,644 13,990 
ore ee ,400 , 454 14,049 16,550 
Exports EE 8,086 1,655 4,725 4,967 
Plant E used at refineries. s 40,268 48,758 ,061 44,512 
Domestic demand: 
Plant butane. .................. Lll. eee 58,415 50,088 51,488 59,866 
Refinery butane and/or butylene: 
For fuel use 13,023 14,050 18,229 12,227 
For chemical uge... 1 10,998 694 5, 910 , 669 
Total refinery butane and/or butylene 24,016 22, 744 19,189 17,896 
Total domestic demand... 71,431 72,827 70,572 77,262 


See footnotes at end of table. 
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Table 32.—Salient statistics of the major refined petroleum products 
in the United States—Continued 


(Thousand barrels) 
Product 1969 1970 1971 1972 » 
Butane-propane mixture: 
uction: 
At gas processing plants 6,711 5,677 4,178 8,585 
At refineries: 
For fuel unge 5,102 8,947 2,949 2,586 
For chemical use 6,289 5,353 8, „029 3, 892 
Total production at refineries... 11,391 9,300 5,978 6,428 
Total productioůpnn 18,102 14,977 10,151 9,968 
Stocks end of year: 
lant butane-propane mixture: 
vagi EMEN 240 788 815 944 
At refineries_________ 222222 LLL cL LL L2. 91 85 88 81 
Total plant butane-propane mixture stocks. 881 768 858 975 
Refinery butane-propane mixture: 
For fuel use ee 251 220 494 867 
For chemical use oe Sei 8 2 
Total refinery butane-propane mixture 
stocks__ EES 251 220 497 869 
Total stocks 582 988 1,350 1,344 
EXDOPUS - ß ñ . 7,299 6,185 on = 
Plant i butane-propane mixture used at refineries 8,013 2,822 2,896 2,485 
Domestic demand: 
Plant butane-propane mixture 285 198 1,192 928 
Refinery butane-propane mixture: 
For fuel unge 4,588 8,978 2,675 2,668 
For chemical use_________ 3,268 1,488 3,026 8,898 
Total refinery butane-propane mixture 7,806 5,416 5,701 6,566 
Total domestic demand................- 8,091 5,614 6,898 7,484 
Isobutane: 
Production: 
At gas processing plants 26, 902 30, 753 82,250 88,547 
At refineries.__________ LLL LL LLL l2 cll lll. 1,706 1,521 1,877 2,079 
Total production 28,608 82,274 84,127 85,626 
Stocks end of year: 
Plant isobutane: 
At plants 6,864 5,855 9,129 8,255 
At refineries. . Lc cL lc... 206 261 1,272 1,481 
Total plant isobutane stocks 7,060 5,616 10,401 9,686 
Refinery isobutane 17 40 92 84 
Total stocks 7,077 5,656 10,493 9,770 
Plant isobutane used at refineries... -2 -.---- 27,851 82,197 27,465 84,262 
Domestic demand: Refinery isobutane for chemical use. 1,721 1,498 1,825 2,087 
Keroeine (including range oil 
Production: S 2 
At Finn E nde 101,788 94,685 86,256 79,027 
At gas processing plante 1,121 1,077 1,243 1,068 
Total production 102,859 95,712 87,499 80,090 
Stoca end of year: 
J PVC 26,531 27,564 24,287 19,068 
At Planta ee 
Total stock 26,780 27, 848 24,488 19,111 
Imports___...... Se . .. l... ...-.-- 965 1,451 189 
Exports_.____ ...... 155 121 181 89 
Domestic demand... 100,369 95,974 90,917 85,854 


See footnotes at end of table. 
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Table 32.—Salient statistics of major refined petroleum products 
in the United States—Continued 


(Thousand barrels) 
Product 1969 1970 1971 1972 » 
Distillate fuel oil: 
Production: 
At refineries. |... 2... LLL LL ee 846,863 895,656 910,727 962 , 405 
At gas processing plant 1,541 1,441 1,970 1,220 
Total production. -------------------------- 848,404 897,097 912,097 963,625 
Crude used directly as distillateeee e 654 748 1,548 944 
Stocks end of year: 
At refinerie nns 171,664 195,218 2190,584 2154, 284 
At ple ..... . wees So ee 50 58 88 85 
Ke NET EE 171,714 195,271 190,622 154,319 
Imports: eege 50,888 58 , 826 55,783 66,391 
Exports- TEE 1,128 898 2,761 1,214 
Domestic demand... 900 , 262 927,211 971,816 1,066,049 
Residual fuel oil: 
Production 265, 906 257, 510 274, 684 292,519 
Crude used directly as residu all. 4,834 4,817 4,565 8,322 
Stocks end of year k 58,895 53,994 59,681 55,216 
( EE EE 461,611 557,845 577,700 *687,401 
Exports eege dee 16,891 19,785 18,217 12,060 
Domestic demand... 721,924 804, 288 838,045 925,647 
Petrochemical feedstocks (excluding LRG): 4 
Production___________ eet be oe eee cess 98,356 100,881 110,948 124,026 
Stocks end of vegr 22 2-2. c LLL lll. 2l. 2,845 8,619 8,886 2,766 
Imports: Naphtha—400°__________.__-____-__.-__-- 40 5,852 5,109 8,178 
Exports: Other 8,848 8,776 5,265 4,457 
Domestic demand: 
Still EE 9,985 12,564 16,158 14,678 
Naphtha-40ouhoh“her eee 57,569 57,279 56,821 58,075 
Other. Eeer 27,094 81,340 87,546 51,114 
Total domestic demand. .................... 94,648 101,188 110,525 128,867 
Special naphthas: 
Production: 
At refinerie ns 28,897 80,196 28,255 82,096 
At gas processing plants 492 884 829 264 
Total production 28,889 30, 580 28, 584 32,360 
Stocks end of year: 
Aenne oo seen GAG ew 6,281 6,184 5,373 5,224 
AG plants.____ ] .... 8 11 9 11 8 
Total stock 6,292 6,198 5,384 5,282 
Jm DONS 2 c. Tisu miu ĩð us 8 8,191 2,297 1,824 863 
Exports cet mm!!! ee ta adie ets 2,019 1,586 1,455 1,487 
Domestic demand. -___._.._.._.__..-.--.---------- 29,598 81,390 29,762 81,888 
Lubricants: 
Production. 223 o cee ee tere 65,080 66,188 65,478 65,349 
Stocks end of yeaüü w . 14,088 14,712 15,049 18,271 
III ³ͤðͤ0Ku ³ĩV2v! SO Ge S SDS Su u ee 168 224 10 669 
Exports: 
( ³o 257 298 235 226 
)))) vy 8 16, 139 15,797 15, 590 14,769 
Total export 16,896 16,090 15,825 14,995 
Domestic demand... 48 , 782 49,698 49,321 52,801 
Wax (1 barrel =280 pounds): 
Fans DJ LU 6,049 6,294 6,989 6,148 
Stocks end of ea 997 998 1,117 1,061 
Ports M MERDA PICO EE 168 117 93 835 
LE EE EE 1,623 1,808 1,660 1,129 
Domestic demand... 4,588 4,607 5,248 5,410 
Coke (5 barrels =1 short ton): 
Production 
Marketable cock „ 52, 006 59,107 62,818 66,814 
Catalyst coke. eee 50, 862 48,764 46,801 52,951 
Total production 102,868 107,871 109,114 119,765 
Stocks end of yeaaʒʒꝛꝛũ lc Lc l.l .l..- 5,198 5,297 7,445 7,816 
Exports- -cocco 8 28 ,085 80,557 27,069 81,075 
Domestic demand ____ 2an 80,880 77,215 79,897 88,819 


See footnotes at end of table. 
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Table $2.—Salient statistics of the major refined petroleum products 
in the United States—Continued 


(Thousand barrels) 
Product 1969 1970 1971 1972 p 
Asphalt (5.5 barrels =1 short ton): 
Folge ᷣ 135, 691 146, 658 167,039 155,294 
Stocks end of yea 16,758 15,779 21,202 21,688 
Imports EE 4,761 6,201 7,216 9,268 
LE EE 464 856 806 888 
EUCH estic demand... ll. eee 143,290 158,477 158,526 163, 788 
oil: 
f d Ss ee so 9,086 9,898 8,755 7,948 
Stocks end of yeaaãʒʒü 22-2 880 682 900 1.305 
Domestic demand...............................- 8, 756 9,641 8,487 588 
Still gas for fuel: Productioůn n 160,363 168,905 156,967 170,998 
Miscellaneous products: Production 
At refineries. |... 2... 222 c Lc LL cL Ll Lll Ll... 17,139 14,746 14,271 15,364 
At gas processing plants 805 f 924 1,156 1,028 
Total production 17,944 15,670 15,427 16,392 
Stocks end ot year: 
At refiner lee „„ 2,845 2,105 1,598 1,682 
At Ree 19 15 11 22 
Total stock 2,364 2,120 1,604 1,654 
EN Soe ge VP 8 919 1,071 1,028 1,062 
Domestic demand. dai 16,617 14,843 14,915 15,280 
Unfinished oils (net): 
Input (+) Output (—)........................... -F84,8346 738,091 743,608 -+651,518 
Stocks end of yea zu 97,819 98,989 100,574 94,761 
a CM Eo ell 88,766 89,261 45,198 45,705 


p Preliminary. NA Not available. 

1 Includes underground stocks at plants and refineries, in thousands of barrels. At plants: ethane, 1971, 2,431; 
1972, 6,148; propane, 1971, 49,721; 1972, 39,840; butane, 1971, 11,178; 1972, 7,917; butane-propane mixture, 
1971, 271; 1972, 924; and isobutane, 1971, 8,408; 1972, 7,407. At refineries (includes LRG): propane, 1971, 5,235; 
na, v H Putana, d Oé 2,528; 1972, 8,176; butane-propane mixture, 1971, 870; 1972, 260; and isobutane, 

* Includes No. 4 fuel oil, in thousands of barrels: 1971, 5,160; 1972, 3,728. Data for previous years are not 
available. 

3 Includes 10,419,000 barrels of foreign crude oil to be burned as fuel. Data for previous years are not available. 
; 4 Froduced at petroleum refineries. Data for LRG petrochemical feedstocks are included with those for 

ases. 

Norm: — Stocks at refineries” include stocks at refineries and bulk terminals operated by refining and refined 
products preme companies, including pipeline fill. “Stocks at plants" include stocks at plants and terminals 
reer pa 51 natural KE processing companies and natural gas liquids stocks at terminals of pipeline companies, 

ding pipeline fill. 
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Table 34.—Input and output of petroleum products at refineries in the United States 


(Thousand barrels) 
1968 1969 1970 1971 1972 P 
Crude petroleum: 
Done... . .. . .. . .... l... DG 3,308,044 3,363,602 3,485,332 3,481,543 3,479,880 
Foreign EE 466,316 516,003 482,171 606,266 806,983 
Total crude petroleum 8,774,860 $8,879,605 8,967,508 4,087,809 4,280,868 
Unfinished oils rerun (net)... 7 26,152 84, 88,091 48,608 51,5 
Total crude and unfinished oils rerun... 3,800,512 3,918,951 4,005,594 4, 131,417 4,382,381 
Natural gas liquids: 
Liquefied petroleum gases 72, 652 72, 764 80,307 19,695 85,198 
Natural gasoline. ..................... 148, 182 157, 492 163, 976 166,222 164, 
Plant condensate.. ...----------------- 38,552 34,332 34,051 39,020 58,190 
Total natural gas liquids. .......... 259,386 264,588 278,884 284, 937 302, 445 
Other hydrocarbons and hydrogen 22. 3,3 4,218 6,238 6,0 10,118 
OUTPUT 
Gasoline: 
Motor gasoline *_ 2.2... ll l.l... 1,902,264 1,995,947 2,080,199 2,179,098 2,298,775 
Aviation gasoline. ..................... 31,563 26,460 19,7 18, 457 16,998 
Total gasoline 7 1,988,827 2,022,407 2,099,911 2,197,550 2,815,768 
Jet fuel: 
Naphtha type 121, 165 104, 748 84. 060 85,817 76,565 
Kerosine type 193,486 216,952 217,882 219,948 288 , 464 
Total jet fuel ----------- 814,651 821,700 801,892 804,665 810,029 
Ethane (including ethylene)................ 9,446 9,159 ; p ,197 
Liquefied refinery gas: 
For fuel uus. 71,102 75,659 80,870 88,648 84,514 
For chemical unge 87,589. 88,708 85,657 82,304 36, 668 
Total liquefied refinery gas 108, 641 114,862 116,527 120,952 121,182 
Beek. ⁵ RC RM E à 101, 788 ; 86,256 9,027 
Distillate fuel oil- zᷣU 4444 889,378 846,868 895,656 910,727 , 405 
Residual fuel oil. ......................... 275,814 265, 906 261,510 274,684 292,519 
Petrochemical feedstocks: 
Still TE 9,844 9,985 12,564 16,158 14,678 
Naphtha-400ᷣſDW. b. 55, 077 57,389 54, 154 „096 57,027 
G%/§ö;êð²̈%0ĩ!ͥ mw x S S 30, 501 982 33, 663 40, 694 52,321 
Total petrochemical feedstocks.____ _ _ _ _ 95 , 422 98 ,356 100,381 110,948 124,026 
Special naphthas *. ....... 2. LL LLL lll .- 27,643 28,397 30,196 28,255 32,096 
Lubricants. ___...-.-..-------------- eee 65,684 65,080 66,188 65,478 65,349 
JC AE 5,887 6,04 6,294 6,989 6,148 
COKG EE 95,190 102,868 107,871 109,114 119,765 
F 2. S oconeusbcaculcoi eaae Mn 135,460 185,691 146,658 167,039 165,294 
adole acetum Z. CE 6,826 9,086 9,898 8,755 7,948 
Still gas for fuel! 149,796 160,363 163,90 156,967 170,993 
Miscellaneous ) 15,711 17,189 14,746 14,271 15,864 
Processing gain ( —) or loss (SP) —116,691  Á—122,412 -—181,052 -—189,488 —142, 161 
PPrelimin 


ary. 
1 Includes some Athabasca hydrocarbons. 


2 “Other hydrocarbons and hydrogen" is defined as including all hydrogen, process natural gas, tar sand 


bitumen, 
in the production of finished products. 


gilsonite, shale oil, and other naturally occurring hydrocarbon mixtures consumed as raw materials 


s Production at natural gasoline plants shown as direct transfers and omitted from the input and output at 


refineries. 


4 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of asphalt 


to the short ton. 
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Table 36.—Input and output at refineries 


(Thousand 
PAD district I PAD district II 
Item East Appa- Appa- Ind., Minn., Okla., 
Coast  lachian “Total lachian Ill, Wis, Kans., Total 
No. 1 No. 2 ete. etc. etc. 
INPUT 1971 
Crude petroleum: 
Domestic 217,562 19,325 236,887 19,538 671,712 23,195 327,016 1,041,461 
Korea 213,316 35,507 248,823 457 178,081 56,172 2,866 137 ,576 
Total crude petroleum 430,878 54,832 485,710 19,995 749,793 79,307 329,882 1,179,037 
Unfinished oils rerun (net)) +56 ,004 +97 +56,101 +63 —1,774 +65 —218 —1,864 
Total crude and unfinished oils rerun.. 486,882 54,929 541,811 20,058 748,019 79,432 329,664 1,177,173 
Natural gas liquids: 
Liquefied petroleum gases 954 24 978 -- 11,230 3,179 10,222 24,631 
Natural gasoline g 2,035 6 2,041 EN 7,231 977 11,508 19,716 
Plant condensate. ...................- 662 562 1,224 145 3,396 3,211 Sch 6,752 
Total natural gas liquids. ...........- 8,651 592 4,243 145 21,857 7,367 21,730 51,099 
Other hydrocarbons. Ge SS ae - 227 La 198 425 
OUTPUT 1971 
Gasoline: 
Motor gasoline 22 230,558 23,369 253,927 10,296 412,635 44, 243 196,090 663, 264 
Aviation gasoline. .................... 471 NR 471 8 1,874 e 478 2,352 
Total gasoline 92 231,029 23,369 254,398 10,296 414,509 44,243 196, 568 605,016 
Jet fuel: 
Naphtha type .. 2,167 735 2,902 ae 7,836 1,234 8,196 17,266 
Kerosine type 11,409 740 12,149 -- 934,289 1,496 10,962 46,747 
Total jet fuel2______ À 13,576 1,475 15,051 — 42,125 2,730 19,158 64,013 
Ethane (including ethylene). ................ 217 = z 217 -- -- Se 612 612 
Liquefied 
LRG tor fuel TEE 11,578 1,212 12,790 367 14,097 1,460 7,524 23,448 
LRG for chemical uge... 5,088 EN ,088 = 2,630 1,017 3,659 
Total liquefied gases. 16,666 1,212 17,878 367 16,727 1,472 8,541 27,107 
Kerosine: “ 8,683 1,333 10, 016 791 14,959 1,320 2,987 
Distillate fuel oil iii 123,809 12,995 136,804 5,520 157,394 20,673 77,598 261, 185 
idual fuel ol. -.---------------------- 31,566 559 37,125 1,402 45,728 6,435 §,325 58,890 
Petrochemical feedstocks 
|, Meses" EN 1,355 18 1,373 zin 1,769 118 01 1,948 
Naphtha —400 bb”. 3,056 - 3,056 = 3,926 ms 1,915 5,841 
Other iunc ho huy uk isyu 103 456 559 Ha 2,307 14 428 2,749 
Total petrochemical feedstocks. ...... 4,514 474 4,988 8,002 132 2,404 10,538 
Special naphthas 2 532 345 877 264 3,373 ie 1,375 5,012 
Bright stock.....-----.-------------- 535 1,303 1,838 a I 800 1,454 
Neutral____________ eer 3,786 2,235 6,021 8 2,644 on 3,187 5,839 
Other grades I 545 4,447 -" 2,197 Se 1,475 3,672 
Total lubrican ts 8,223 4,083 12, 306 8 5, 495 =e 5,462 10,965 
Wax: 
Microerystalline......................- 371 200 571 >z 127 a 235 362 
Crystalline-fully refined. .............- 1,083 95 1,178 14 248 Ko 225 487 
Crystalline-other...._......-.-.-.-.-. 546 328 874 Ga 153 Se 94 247 
Total wax 333 2, 000 623 2,623 14 528 554 1,096 
CONG ise ae th Ee 11,785 150 11,935 » 18,045 3,104 31,049 
hri ———Á— 31,414 1,667 33,081 1,272 32,784 6,044 15,916 56,016 
, Ser 3,383 216 4,534 
Btill gas for fuel 18,506 1,993 20,499 656 30,480 2,187 11,895 45,218 
Miscellaneous products: 1,961 128 2,089 18 1,468 133 1,004 2,623 
Processing gain (— ) or loss () —13, 96 —547 —14, '523 —405 — 24, 897 — 1,896 — 8,642 — 35, 840 


See footnotes at end of table. 
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in the United States by district 


barrels) 
PAD district III PAD PAD 
district IV district V 
Tex. Tex. La. Ark, La. Other West United 
Inland Gulf Gulf Inland, N. Mex. Total Rocky Coast States 
etc. Mt. 

146,330 904,134 499,094 54,073 15,480 1,619,711 131,307 452,177 3,481,543 
SS 16,963 2.741 ws B 19,704 16,576 183,587 18606, 266 
146, 330 921,097 502, 435 54,073 15,480 1,639,415 147,883 035,704 4,087,809 
—1,302 — 20,108 —237 +527 +62 — 21,058 +137 +10, 292 +43, 608 
145 ,028 900,989 502,198 54,600 15,542 1,618,357 148,020 646,056 4,131,417 
8,397 17,416 15,205 753 754 42,528 3,306 8,252 79,095 
15,509 88,498 25,929 797 379 131,172 1,019 11,074 166,222 

> 17,301 2,468 2,421 Se 22,190 4,718 4,136 ; 
23,966 123,215 43,602 3,971 1,136 195,890 9,643 24,062 284,937 
327 227 2,004 E SS 2.558 204 2,887 6,074 
95,814 494,765 263 , 308 24,378 8,594 886 , 859 77,577 297 ,466 2,179,093 
1,719 6,117 2,896 A E 10,732 474 4,428 18,457 
97,533 500,882 266, 204 24,378 8,594 397,591 78,051 301,804 2,197,550 
8, 388 13,156 10,070 1,755 1,980 35,349 3,929 25,871 85,317 
8,474 48,280 40,297 12 52 97,115 4,413 58,924 219,348 
16,862 61,436 50, 367 1,767 2,032 132,464 8,342 84,795 304,665 
97 4,395 3.334 2 -- 7.826 __ 611 9,206 
3,436 19,283 14,313 1,076 520 38,628 2,347 11,435 88,648 
167 12,535 5,992 318 "s 19,012 26 4,519 32,304 
3,003 31,818 20,305 1,304 520 57,040 2,973 15,954 120,952 
1,495 33,450 16,448 885 94 52,372 2:104 1,701 86,256 
26,251 224,300 121,334 13,707 3,091 388 , 743 38,054 85,941 910,727 
3,020 37,404 16,585 3,246 540 60,804 9.886 107,889 274,684 
8 7,796 e " __ 7,804 145 4,888 16,158 
1,487 37,125 1,443 ES EES 40,055 ae 5,144 54,096 
2,871 13,392 19,444 129 ve 35, 836 227 1,323 40,694 
4,366 58,313 20,887 129 __ 83,695 372 11,355 110,948 
1,057 14,367 404 1,126 1 16,955 205 5,206 28,255 
= 1,767 685 PEE Se 2,452 45 1,318 7,107 
Oe 8,297 5,971 773 =. 15,041 204 2,206 29,311 
87 16,584 1,221 1,185 hs 19,077 163 1,696 29,055 
87 26,648 7,877 1,958 c 36,570 412 5,220 65,473 
75 176 49 ee m 300 11 3 1.244 
- 553 396 SS B 949 59 309 8.072 
ES 795 492 Se ae 1,287 22 193 2,623 
75 1,524 937 Mz = 2,536 92 592 6,939 
2, 13,041 2,065 111 37,964 3,046 25,120 109,114 
6,757 9,556 14,54 7,207 932 39,000 9,914 19,028 157,039 
180 ka s 1 1,878 1,466 8,755 
4,959 35, 17,495 1,929 547 60,460 4,963 25,827 156,967 
2,138 4,317 711 EN 7,184 2,287 14,271 
— 1,564 — 39,948 — 22,673 — 1,298 4-207 — 65,276 —1,913 — 21,881 — 139,433 
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Table 36.—Input and output at refineries 


Thousand 
PAD district I PAD district II 
Item East, Appa- Appa- Ind, Minn, Okla, 
Coast lachian Total  lachian Il., Wis., Kans., Total 
0 No. 2 etc. etc. etc. 
INPUT 1972» 
Crude petroleum: 
Domestic 108,520 18,588 127,108 17,216 677,852 22,508 325,439 1,043,015 
TEE 315,266 40,100 355,366 2, 392 1100,952 60,824 4,565 168,733 
Total crude petroleum 423,786 58,688 482,474 19,608 778,804 83,332 330,004 1,211,748 
Unfinished oils rerun (net +57,479 +182 +57,661 +30 +40 —36 +1,228 41,262 
Total crude and unfinished oils rerun.. 481,265 58,870 540,135 19,638 778,844 83,296 331,232 1,213,010 
Natural gas liquids: 
Liquefied petroleum gases 251 90 341 -- 11,750 3,415 11,107 26,272 
Natural gasoline.. ...................- 889 9 898 -. 7,162 1,603 11,417 20, 182 
Plant condensate.. ...................- 487 960 1,447 475 13,497 6,618 PA 20,590 
Total natural gas liquids. -- 1,027 1,059 2,686 475 32,409 11,030 22,524 67,044 
Other hydrocarbons E me a Se 264 = 275 539 
OUTPUT 1972 v 
Gasoline: 
Motor gasoline 29ti ------------- 235,576 25,127 260,703 10,060 438,817 48,550 199,940 697, 367 
Aviation gasoline. ...................- 355 E 355 "m 1,070 » 539 2,209 
Total gasoline 222 235,931 25,127 261,058 10,060 440,487 48,550 200,479 699, 576 
Jet fuel: 
Naphtha type 1.454 650 2,104 Se 7,552 1,446 6,686 15,684 
Kerosine typ 10,545 678 11,223 — 35, 421 1,397 10, 404 47.222 
Total jet fuel; 2 11,909 1.328 13,327 — 22,973 2,843 17,000 62, 906 
(including ethylene).............._- = ES St Si 35 ES 590 590 
Liquefied gases 
or fuel uus 10,991 1,432 12,423 324 14,400 1,284 7,109 23,117 
For chemical use... .................- ,497 -- 5,497 — 2,634 222 1,170 4,026 
Total liquefied gases 16,488 1,432 17,920 324 1 1,506 8,27 27,143 
Kerosine 2 2 LL ccc cL c LL l.. 6,190 1,014 7,804 781 15,041 1,339 2,932 20,09 
Distillate fuel oil 118,572 13,916 132,488 5,038 ; 22,781 79,897 276,072 
Residual fuel oil.........................- ,873 1 37,582 1,730 50,219 7,016 : 65,848 
aa ar pem feedstocks: 
JJ ce eis ca CLE lucide. 945 74 1,019 -. 2,610 -- 2,070 4,080 
Naphtha 400° Lig CLE ni SE 5,392 — 5,392 — 4,241 -- 2,147 6,388 
G/§;ð—09 m eS 66 665 731 ER 2,293 > 451 2,744 
Total petrochemical feedstockss 6,403 739 7,142 x 9,144 DR 4,068 13,812 
Special naphthas ui 200 339 539 222 3,755 22 1,330 5,367 
Lubricants 
Bright stock 1,301 1,657 te 498 ER 654 1,162 
Nun; 2,903 2,439 65, 342 12 3,260 — 3., 180 6,452 
Other grades ; 3,995 Se 1,498 Ka 1,418 2,916 
Total lubricants. .......-.......-. — 6,865 4,129 10,994 12 5,256 — 5,282 10,520 
Wan, i 171 265 
ieroerystalline. ..................... ET us 
Crystalline— fully refned— 828 148 976 S Se 246 451 
Crystalline—other. ................... 261 421 682 s 192 82 104 296 
Total war 33333 1.200 806 2,066 406 ies 615 1,021 
ee Me Ma ĩ 8 13,187 236 13, 423 129 20,229 3,405 10, 404 34, 167 
Asphalt EEN d 1,620 29,707 1,447 31,487 6,340 14,578 53,852 
Pl! ⁰˙U AAA 40 619 668 -. 2,735 207 938 3,880 
Still gas for fuel 19,403 2,127 21,530 697 31, 1,423 10, 609 44,064 
Miscellaneous products 2...........-.._-.-- 2,192 171 2,363 41 1,444 133 1,312 2,930 
Procene uit. (=) oF loss CHA. —14,897 —983 — 15,790 —428 — 28,384 — 611 — 11, ,825 — 41,248 
P Preliminary. 
! Includes some Athabasca hydrocarbons. 


? Production at gas processing Ver ts shown as direct transfers and omitted from the input and output at refineries 
8 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels sr Malt to the atus: 
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in the United States by district—Continued 


barrels) 
PAD district III PAD PAD 
district IV district V 
Tex. Tex. La. Ark., La. Other West United 
Inland Gulf Gulf Inland, N. Mex. Total Rocky Coast States 
ete. Mt. 

151,737 937,758 581,485 48,072 16,261 1,735,283 131,990 436,484 3,473,880 
"e 23,405 4,194 wis e 27,059 13,425 241,800 1 806,983 
151,737 961,223 585, 649 48,072 16,261 1,762,942 145,415 078,284 4,280,803 
—72 —23,761 42,630 +738 —9  —20,465 —940 714,000 — -L51,518 
151,665 937,462 588,288 48,810 16,252 1,742,477 144,475 692,284 4,332,381 
8,764 18,418 19,037 1,168 672 48,059 8,272 7,249 85,193 
16,396 89,005 24,203 1.034 555 131,193 1,603 10, 186 164,062 
24 12,121 2.026 2.076 d 16,247 11,376 3,530 53,190 
25,184 119,544 45,266 4,278 1,227 195,499 16,251 20,965 302,445 
233 192 2.898 53 E 3,376 131 6,072 10,118 
101,350 500,833 308,750 20,370 9,041 940, 344 80,432 319,929 2, 298,775 
2,053 5,279 2,648 ER a 9,980 453 3,996 16,903 
103,403 506, 112 311, 398 20, 370 9,041 950,324 80,885 323,925 2,315,768 
5,084 12,487 7,092 1,553 2,073 28,889 4,079 25,809 76,505 
9,040 53,702 47,540 8 50 110,340 4,513 60, 166 233,404 
14,124 66,189 55,232 1,561 2,123 139,229 8,592 85,975 310,029 
104 4,802 3,147 ig — 8,053 3 551 9,197 
3,317 17,195 13,175 549 455 34,691 2,193 12,090 84,514 

261 13,750 23 399 4 22,650 4,440 ; 
3,578 30,945 21,411 048 459 57,341 2,248 16,530 121,182 

1, 28,865 16,754 744 103 47,762 1,844 1,524 ; 

28,535 233,079 147,767 11,498 3,209 224,178 38,024 91,643 

3.608 37,682 18,695 428 634 65,047 9,152 114,890 292.519 
274 7,647 79 5 12 8,017 226 14,678 
1,461 88,732 Ss ES 40,530 4,717 57,027 
3,469 ; 21,882 225 e 45,639 79 3,128 52,321 
5,204 66,442 22,298 230 12 94,186 305 8,581 124,026 
1,219 18,014 7 1,260 Sp 205 5,176 32,006 
oe 1,512 751 =: = 2,263 1,411 6,540 
ae 8,440 5,645 887 Se 14,972 195 302 29, 263 
98 18,024 1,298 1,169 PN 20 , 589 143 1,903 29,546. 
98 27,976 7,694 2,056 b 37,824 395 5,616 65,349 
| — P P K K L A—AA———————————————————————— À————————————————————————————Q 
69 141 53 se 2 263 10 = 055 
Ge 611 509 ES e 1,120 63 557 3,167 
Mi 834 64 B Sp 898 27 123 ,026 
69 1,586 626 2,281 100 680 ,148 
2,811 21,687 14,342 176 39,974 3,559 28,042 119,765 
7,107 8,533 15,060 8,156 1,019 40,475 10,364 20,896 55,294 
69 33 ES WW 1 1,144 2,149 7,943 
5,581 37,219 22,426 1,482 548 07,256 5,424 32,719 170,993 
2,249 4,216 1,248 9 EN 7, 77 2,189 15,364 
—1,973 —386,182 — 22,553 — 651 +65 —61,204  —1,404  —22,385  — 142,101 


990 MINERALS YEARBOOK, 1972 


Table $7.—Percentage yields of refined petroleum products from crude oil in the 


United States 1 

Finished products 1968 1969 1970 1971 1972 » 

Gasoliné-. v loco Sues soe eee cheese de 48.9 44.8 45.8 46.2 46.2 
ET WEE 8.2 .5 7.4 7.2 
Ethane (including ethylene ))) (2) .2 .2 .2 .2 
Liquefied gases... 8.1 2.9 8.0 2.9 2.8 
I/ 88 2.7 2.6 2.8 2.1 1.8 
Distillate fuel oll 22.1 21.7 22.4 22.0 22.2 
Residual fuel oil................................ 1.2 6.8 6.4 6.6 6.8 
Petrochemical feedstocks. ......................- 2.5 2.5 2.5 2.7 2.9 
Special naphthas....... EE E 7 . 8 .T 7 
Lubricants. . . . eee 1.7 1.7 1.6 1.6 1.5 
WAR EE EE .2 .2 .2 .2 .1 
CONG EE 2.5 2.6 2.7 2.6 2.8 
All.. eee Ze 8.6 8.5 8.6 8.8 8.6 
Road EE eo eee sS .1 .2 .8 .2 2 
Still JW 4.0 4.1 4.1 3.8 3.9 
Miscellaneous 4 .4 .8 .4 4 
Sort EE —3.0 —3.1 —8.2 —8.4 —8.3 
Total, EE 100.0 100.0 100.0 100.0 100.0 

p Preliminary. 


1 Other unfinished oils added to crude in computing yields. 
3 Included with liquefied gases. 
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Table 39.—Production (refinery output) and consumption of gasoline 
(excluding naphtha) in the United States, by State 
(Thousand barrels) 
1970 1971 1972 » 
State — T — 
Produc- Consump-  Produc- Consump- Produc- Consump- 
tion tion ! tion tion ! tion tion 1 
Alabama 495 38, 155 640 40,836 896 48,301 
Alaska E 2,480 140 2,559 446 2,894 
Arizona. S 22,649 A 24,008 s 26, 
Arkansas 15,257 23,019 13, 580 24, 565 7,594 26,778 
California ? 297,236 219,698 2301, 754 227,060 2323,47 241,154 
Colorado 7,1 26,528 8,018 8,385 ae 80, 
Connecticut... ...............- S» 29,026 = 80,288 - 81,810 
Delaware, (3) 6,305 (3) 6,485 (3) 6,970 
District of Columbia EDS 5,705 Së 5,811 ken 5, 792 
i. eso eee SR 78,761 Sc 84,671 = ; 
// AAA š 55,206 u 59,182 » 64,012 
Haw. —— cono ne tees Q) 5,489 (3) 5,908 (2) , 868 
Idaho. EE Ga 9,791 10,282 ur , 027 
Ine 152,576 105,323 168,937 109,818 176,948 115, 526 
Indiana... 97,576 60,045 93,782 62,267 99,981 65, 881 
IOWB. Geteste E e 36,350 "E 88,528 e 9,8 
JJV 8 198, 674 32, 816 499, 525 32,566 1101, 947 , 43 
Kentucky. // 5 26,837 84,378 s 30,420 86,693 5 80,676 ,8 
Louisiana... .............-...- 224, 772 35, 763 236, 883 37,204 i 40,572 
All! eer Je 11,220 en 11,801 e 12,507 
Maryland. .................... RN 87,626 x 89,874 A 42,528 
Massachusetts Ge 49,891 51,611 d 54,531 
Michigan 26, 804 99,619 27,399 102, 688 27,047 108, 625 
Minneeota .---------------- 25,788 45,412 29,552 47,808 83,772 50,286 
Mississippi. ii A 24,952 89,479 26,852 49,946 28,675 
MissoUur. ec eben bend (4) 57,016 ) 60, (4) 5 
Montags 22,288 10,125 28,922 10,598 27 , 058 10,899 
Nebraska. 20,225 (4 21,202 (Ó 21; 
Nevada _. agg um 7,693 E 8,141 Ge 8, 
New Hampshire... 25 8,295 , 844 - 9,365 
New Jers ev 84,232 67,510 88,276 69,758 92,896 75, 928 
New Mexico_.. ----------- 8,141 „43 ,5 14,866 9,041 844 
New York kk 14,896 149,777 15,281 156,761 16,950 161 , 557 
North Carolina. __. zz 57, 650 a 57 S ,8 
North Dakota. * 14,783 9,060 * 14,691 9,811 * 14,778 10,231 
OIC ini ͤ ̃ w n LA 103, 844 109,519 104,267 112,344 115, 896 120, 605 
Oklahomꝑa aa 94,936 87,490 97,043 38,232 98, 39, 266 
J)) 25,886 a2 26,722 „541 
Pennsylvania 3 185,396 108,472 2141, 943 107, 120 2141, 053 117,867 
Rhode Island. __. ES , 240 -- 9,512 Se , 841 
South Carolina...............- bas 29,066 m 81,511 Be 85,186 
South Dakota... 10,143 10,594 11,208 
Tennessee 8) 43,259 (5) 46,378 (5) 50,824 
Texas... a eee aoe 562,122 152,226 598,415 159,997 609,515 168,899 
Utah. o oe te ee 1 14,372 22,678 15,391 1,4 16,405 
Vermont. 5,115 = 5,418 5,798 
Virginia... aac 8 (7) 50,862 (7) i (7) 57,365 
Washington... (3) 86,721 (3) 87,671 (2) 89,243 
West Virginia 77,571 16,526 78,898 15,628 710,159 17,548 
isconsin_._.........-..------ ) 46,886 (8) 48,118 (8) 51,238 
Wyoming..................... 22,616 6,085 28 , 483 6,322 24,612 6,879 
!A 2,099,911 2,191,692 2,197,550 2,292,466 2,815,768 2,443,084 
p Preliminary. 


1 American Petroleum Institute. 


3 Washington and Hawaii included with California. 


3 Delaware included with Pennsylvania. 


4 Nebraska and Missouri included with Kansas. 


5 Tennessee included with Kentucky. 
* Wisconsin included with North Dakota. 
? Virginia included with West Virginia. 
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Table 40.—Salient statistics of aviation gasoline in the United States, by month 
and refining district 


(Thousand barrels) 
1971 1972 p 
Produc- Stocks Domes- Produc- Stocks Domes- 
tion Exports (end of tic tion Exports (end of tic 
period) demand period) demand 
By month: 
Januar 1.887 114 4, 1.428 1,550 104 4,679 1,186 
February.................... 1,686 5,206 1,197 1,201 87 4,578 1,270 
Maren 1.372 65 4,90 1.607 1,217 120 4,036 1,684 
EE Eeer ,50 79 4,641 1,695 1,442 2 8,994 1,458 
OY EE 1,467 63 4,518 1,527 1,500 85 4,080 1,879 
J A ee , 457 72 4,876 1,527 1,868 64 8,980 1,449 
/ A 1,486 109 4,177 1,576 1,311 60 8,696 1,486. 
AüQURL. EE , 858 66 4,149 1,815 1,606 19 8,784 1,499 
September.. 236 4, 1,576 1,858 22 3, 769 1,851 
Deet 1,587 85 4,372 1,610 1,746 14 8,825 1,676 
November................... ,490 76 4,604 1,182 1,459 15 4,184 1,185 
GER 1,070 98 4,419 1,157 1, 18 4,255 1,106 
lll A 18,457 1,289 4,419 17,892 16,998 529 4,255 16,628 
By 3 district: 

res 8 471 46 (619 5,258 Í 355 47 (566) 4,666 

Appalachian No. 222A 25 1 - 1 

Tilinois, Indiana, Kentucky,etc. 1,874 548 1,670 811 
Minnesota, Wisconsin, North 16 4,295 18 8,870 

Dal 8 be 170 we 127 

Oklahoma, Kansas, etc........ 478 259 589 220 

Texas Inland. ............... 1,719 264 2,058 888 

Texas Gulf Coast. 6,117 927 5,279 843 
Louisiana Gulf Coast 2,896»? 1,009 545; 8,077 {2,648 878 429 8,876 

Arkansas, Louisiana Inland, etc. ES 80 oe 5 

New Mexico SÉ 8 i 2 

Rocky Mountain............- 474 = 68 679 458 1 56 
West Coagt 4,428 108 96 4,570 3,996 90 816 4,028 
Total.. ...---------------- 18,457 1,289 4,419 17,892 16,993 529 4,255 16,628 
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Table 41.—Shipments of aviation fuels 


(Thousand barrels) 


Shipments to PAD districts U.S. 
Product and use total 
I II III IV V 
i 1971 
Aviation gasoline: 
For commercial use: 

QI ess 876 97 118 25 146 762 
Factory...............-..-.- 84 29 18 Se 14 95 
General aviation 2,317 8,105 1,578 899 2,049 9,448 

e e 2,727 8,231 1,714 424 2,209 10,305 

For military use 2,560 1,065 1,850 258 2,856 1,589 
Jet fuel: 
For commercial use: 
Kerosine type: 
irlines___-------------- r 91,113 58,834 19,558 6,001 69,135 r239,141 
Factory................- 849 211 131 S 528 
General aviation 8,265 2,457 1,340 871 845 8,278 
Total. _ Ae ee 194,727 56,002 21,029 6,372 :70,508 r248,638 
Naphtha type 
irlines. .... ...........- 2,906 295 681 SE 1,588 5,465 
Factory...............-- 840 148 23 SE 840 1,351 
General aviation 71 4 10 Es 131 216 
Total... wou tees 8,817 447 714 a 2,054 7,032 
Total for commercial use r 98,544 56,449 21,743 6,372 :72,562 r255,670 
For military use: f 
TTT 116, 965 17,377 13, 924 2,197 128, 030 78,498 
777A 10,160 1,687 1,177 81 9,924 22,979 
Other... lue cube 765 17 648 863 457 2,250 
l! 27, 890 19,081 15,749 2,591 88,411 108 , 722 
1972 
Aviation gasoline: 
For commercial use: 
Airlines 385 225 149 28 138 925 
Factory. . ? 46 89 15 1 51 152 
General aviation 2,412 2,889 1,598 457 2,824 9,680 
( 2,848 3,108 1,762 486 2,518 10,707 
For military use 2,207 794 1,002 190 1,788 5,926 
Jet fuel: 
For commercial use: 
Kerosine type 
Airlines 92,851 55,057 18,916 6,934 78,185 246 , 943 
Raetory jj 626 554 Kee 645 2,115 
General aviation 6,877 2,768 1,675 388 1,052 12, 760 
Pot! 100, 354 58,879 20,881 1,822 74,882 261,818 
Naphtha type 
Airlines 1,154 7 a Ss 8,308 4,469 
Factory................- 1,016 166 20 2t 20 1,221 
General aviation 493 115 22 2 257 889 
Cc ehh eee 2,662 288 42 2 8,585 6,579 
Total for commercial use 2 103,016 58,667 20,923 7,824 78,467 268,397 
For miltiary use 
)!!! quus muc um Uc 3 16,935 16,786 11,188 2,650  ?25,153 72,707 
ST ony eee cst 9,197 249 1,485 x 9,816 20,741 
Other? 888 12 848 315 568 2,631 
rr --------- 27,020 17,047 13,516 2,965 85,587 96,085 
r Revised. 


1 Excludes direct imports by the military into PAD district I, 7,900,000 barrels; PAD district V, 1,946,000 


barrels. 


2 Excludes shipments for nonaviation use, by PAD district I, 6,891,000 barrels; PAD district II, 1, Pair ,000 


barrels; PAD district III, 2,000 barrels; PAD district IV, 55, 000 barrels; PAD district V, 409,000 b 
$ Excludes direct imports "by the military into PAD district I, 6,989,000 barrels; PAD "district V, 2,129,000 


barr 
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Table 50.—Statistical summary of petroleum asphalt and road oil 


(Thousand short tons) 1 


1968 1969 1970 1971 1972 » 
Petroleum asphalt: 
Production.. .-..------------------------ 24,629 24,671 26,665 28 , 553 28,285 
Imports (including natural) 1,184 866 1,127 1,812 1,684 
MDOP EE 84 65 55 61 
Stocks (end of period)... 8,646 8,046 2,869 8,855 ,984 
Apparent domestic consumption 25,664 26,058 27, 905 ; 29,779 
Petroleum asphalt shipments: 
Üͤ ⁰˙¹i 20, 690 21,888 28,594 28,821 24,100 
Roofing____ EE 4,767 4,080 4,248 4,862 5,248 
All other. í 2,748 1,870 ,840 1,778 
Total eee A; ee ³ĩ A 8 28,879 28,156 29,712 80,028 81,121 
Road oil: 
Production... -2-22-2222 20n 1,241 1,652 1,708 1,592 1,444 
Stocks (end of period 100 160 115 164 237 
Apparent domestic consumption 1,287 1,592 1,758 1,548 1,871 
Shipmentnnn gs 1,025 1,116 1,758 1,548 1,871 
p Preliminary. 


1 Converted from barrels to short tons (5.5 barrels =1 short ton). 
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Table 52.—Salient statistics of road oil in the United States, 


by month and refining district 
(Short tons) ! 
1971 
Stocks 
Production (end of 
period) 
By month: 
Janus? . ..... ...-..- 96,181 188,909 ,182 
Februar 62,727 ,909 14,727 
lll... 8 „000 318,304 26,545 
F111 ·˙ꝛ5¼ ⁰ . , 364 358,182 54,546 
QV EE ,000 376, 364 125, 818 
IT EE 177,273 ,091 546 
77;ö;Äĩêkõ' 247,455 801,036 ,909 
Augusel...— lue 8 248,545 ,904 307,818 
September. ..............-.-......-.- 163,091 ,000 13, 
DOP zu; i 8 ,909 171,636 141,273 
November 78, 909 159, 818 727 
7% ⁵Ä b E y ZY ha Š ,364 ; 46,545 
Total: L u su uuu go c eee 1,591,818 163,636 1,543,001 
xd East vr di 5,091 
Appalachian No. 1..------------------ 120; 364 4, 122,545 
1 No; EEN £ = 
jana, Illinois, Kentucky, etc... 615,001 60,909 791,091 
Minnesota, Wisconsin, N ota... 89,273 A" 
Oklahoma, CF 0,000 8,364 
Texas Inland........................- 727 5636 
Texas Gulf Coast. 1.273 EN 
isiana Gulf Coast os ae 33,091 
Arkansas, Louisiana Inland, ete = hs 
New Mexico Ee 8 
EIDEN 341,454 52,304 313,818 
SS gr er a er ep gp QR Vb aD ger Gm UD 4D OD ae VD UD P er gr em a ge ?, 9 282,546 
!! ocs. ¿S see 1,591,818 163,636 1,543,001 


1,444,182 


8,909 
112,545 
497,273 

37 


1972» 

8 Domestic 

(end of demand 

period) 
185,636 30,304 
234,727 15,036 
318,545 31,036 

,091 60,909 

354, 545 154,182 
371,273 190,364 
335,036 244,909 
302,304 242, 545 
265,455 188,900 
233,454 140,182 
230,909 52,182 
237, 273 18,727 
237, 273 1.370, 545 


ES 20,182 
13,455 249,636 


237,278 1,370,545 


p Preliminary. 
1 Converted from barrels to short tons (5.5 barrels=1 short ton) 
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Table 56.—Production of miscellaneous finished oils at refineries and natural gas 
processing plants in the United States in 1972, by district and class 


(Thousand barrels) 
District Absorp- Petro- Specialty Petro- Other Total 
tion latum oils chemicals products 
East Coast.. -.---------------------- ud m 1,811 768 118 2,192 
Appalachian No. 1................... 15 110 86 10 ae 171 
Appalachian No. 2222 Z Ex 27 14 Sé 41 
Indiana, Illinois, Kentucky, etc........ 86 13 660 659 80 1,448 
Minnesota, Wisconsin, North Dakota, 

South Dakot aaa = Ss xx 188 ie 188 
Oklahoma, Kansas, etc... .-.---------- 108 216 789 " 807 1,420 
Texas Inland. ......................- 137 SS 1,116 972 154 2,879 
e 27 294 8 2,517 542 4,248 
Louisiana Gulf. ...............-.....- 656 72 249 57 ; 
Arkansas, Louisiana Inland 102 et 59 83 "e 194 
Rocky Mountain, New Mexico... .....- 1 34 E 43 = 78 
West Coat 19 25 1,227 705 218 2,189 

Total: 
11 8 1,151 764 16,887 6,719 1,421 16,892 
. 1,279 588 6,380 5,951 1,229 15,427 


1 Specialty oils include hydraulic, 286; insulating, 325; medicinal, 841; rust preventatives, 13; sand-frac, 1,116; 
spray oils, 294; and other, 4,012. 
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Table 61.—Crude petroleum: World production, by country 


(Thousand 42-gallon barrels) 


Country 1970 1971 1972 v 
North America: 
ENT EE 461,177 491,846 560,698 
Cuba* sc u setas eae y 800 785 775 
Mexico EE r 177,599 177,274 185,011 
Trinidad and Tobago 51,047 47,148 51,719 
United State 2?ẽ'6 8,517, 450 3 „453,914 3, 455, 368 
South America: 
% ⁰³˙0o¹¹ ⅛ĩ;˙;2wô ͤ˖ ah Eeer Eeer 148,428 154,514 158,464 
HarbadoH- o Turun. Zes o ass usuy luis u SOS eS T 1 81 
III EE 8,820 13,206 15,967 
ü ecu ĩ ˙—i.QꝛA dx ae ee 60, 923 68,518 61,088 
CU NERONI M ROMERO x PRO eee 12,432 12,883 12,527 
eiert e EE 79,594 78,101 71,674 
LE ] q 52 52 mts x 1, 1,354 28,579 
Du t gc aos pcs EE 26,272 22,588 28,63 
Venezuela 1,858,420 1, 295, 406 1,178,487 
Europe: 
/;öͤõĩõĩé!„t⅛ʒds ] ]ĩð2. yd 9, 995 8, 674 10, 508 
(C1... ĩ?5ẽ ?² ]?]¹7 ⁰yd ſð d yr aa S 19, 515 17,549 17,284 
Bulgaria EE EENS 2,488 2,386 1,825 
Czechoslovakia 1,424 1,856 1,822 
Denmark- `... eis as l... J... Pad 8 = Ste 622 
IJ ⁵ ⁵ 8 16, 825 13, 651 10,811 
Germany, East. ee eee eee eee r 489 1,502 1,864 
Germany, Wee 54,427 58 ,597 51,271 
III; ³Wö6¹ũðÜ ͤ ote rr un Tu 14,780 14,879 15,084 
CZE 8 9,575 8,952 7,850 
Netherlands. _________________________ . 18,080 11,727 10,885 
Norway... EEN <= 2,081 12,126 
Polütidu cem ⁰ m.; m; 8 8,146 8,116 2,574 
EN, TEEN 102,067 102,479 105,296 
alis c crea AU UD re S a e SS ee 1,4 87 1,020 
e . HH MU M 2,594,550 2,778,800 2,895,900 
United Kingdom r 888 1,4 2,628 
Re TEEN 21,140 21,982 28,709 
Africa: 
Algérl&.s aie Se ee a EE 371 , 767 279, 627 884, 858 
Angola. u TL ß y 8 36,499 33, 922 51, 405 
Congo (Brazzaville)... 2 222 LLL LL LLL 2222-2222 222 187 180 2,5 
Egypt, Arab Republic of... 119,165 106,998 11,592 
[077157] ENDE le te Brea xx 89,292 41,911 45,671 
I/õöõööäðV 8 1,209,314 1,007,687 819,619 
Morocco. ⁰ yd etd oe ENEE 835 1 21 
III ³ y v ³AA 395, 886 558, 375 665,282 
Tunisia 5. ⁵ĩↄ d ³ĩðV³ ⁵ðVdu ð2vd ð d ðͤb ³ ene eS 34, 296 31, 81,607 
Asia 
Ell 27, 978 27, 846 25, 508 
FHF li/lll.k....; ð 50, 288 47,482 67, 008 
Burma ͥ ꝰ²˙’ʃiꝛ ͥ ede ß h EEN 6,388 6,652 7,466 
China, People's Republic of oo 146,000 186,150 216,080 
/ 0 Usi Cola e ĩðê dd cres dn A E 52,596 52,091 56,965 
IndoneBl o c ee ouem epu gi arr. oaoa aaa 811,628 825,678 895,681 
FK... ⁰ ] 1 ` 897 , 460 1 , 661 , 901 ` , 869 
Iraq: sar s ats ret Ne Lier Sh na Y SOS 8 569, 726 624,812 529,419 
E NRI EEN 81,798 44,618 49,920 
Japans- -zee ENEE 5,656 5,52 5,242 
Kuwait os M ðĩ cae here EE EEN r 1 ,090,089 1,167,329 1,201,846 
(ET EE 6, 25,071 33, 
J S en Hu err E EE 121,210 107 , 480 108,181 
Pakistan; . osa ³oÜW¹ O. ⁰»m md 8,400 , 000 8,294 
Qatar- cno n EE mts sss OD SUS 182,456 156,882 176,545 
Saudi Arabia .. O... sss anana r 1,887,265 1,741,149 2,202,049 
Syrian Arab Republic_____._________.________._..-.----- 29,856 86,462 45,209 
1 EE EE 638 803 910 
EII111õõĩõĩͥĩÄ[k!«éß. v yy y 70 95 47 
II:!öõĩ.õĩ˖Üͤ[̈ t M M Pe mr 8 24, 776 25, 031 24, 416 
United Arab Emirates: 
Nenn, EE 252,179 841,007 884,190 
ll O. EES 81,321 45,648 . 55,942 
Oceania: 
Australien... Be al net eee eee 65,149 112,914 119,516 
New Zealand LL LLL LLL LL LLL c oe 22- 467 804 1,119 
öĩÜ¹ ð⅛²6¹—W—? wkß RA AR uo Mer Cm Eee r16,710,826 17,662,798 18,598,008 
* Estimate. P Preliminary. r Revised. 


1 Includes field condensate. 
? Estimates of Israeli production from Sinai peninsula oilfields included with Israel rather than with Arab 
Republic of Egypt. 
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Phosphate Rock 


By W. F. Stowasser 1 | 


Data for 1972 indicated that demand in 
the world for phosphate rock exceeded 
production for the second consecutive year. 
Estimated world sales in 1972 were 8% 
higher than sales in 1971. A significant re- 
duction in world stocks reflected efforts to 
supply the strong demand that developed 
in 1972 

The average unit value of domestic 
phosphate rock declined from $5.24 in 
1971 to $5.09 per ton f.o.b. plant, in 1972. 
Reasons for the price decline in a period 
of exceptionally high demand for phos- 
phate rock were not clear. It was specu- 
lated that if contracts written in 1970 or 
the first half of 1971, when prices were de- 
pressed, remained in effect through 1972, 
the increase in domestic and foreign de- 
mand would not be reflected by higher 
prices. The effect of Phase II price con- 
trols during 1972 restrained domestic prices 
and was in part responsible for shifting 
sales of phosphate rock into the more 
profitable export market. However, in- 
creased competition from North African 
phosphate rock producers limited phos- 
phate rock price increases in world mar- 
kets. 

Although the demand for phosphatic 
fertilizers was strong, the demand for ele- 
mental phosphorus for industrial purposes 
was depressed because of restrictions on 
permissible levels of sodium tripolyphos- 
phate in detergents. 

Legislation and Government Programs. 
—The emphasis of legislative and Govern- 
ment actions was directed toward environ- 
mental problems. The Federal Bureau of 
Mines met with the Board of Directors of 
the Florida Phosphate Council in response 
to the phosphate industry's request for 
Federal aid to find a solution to the phos- 
phate slime dewatering problem. The Bu- 
reau of Mines proposed research programs 
supported by a cost.sharing agreement. 
The proposal was accepted. The program 
is described in the technology section of 
this chapter. 


The Governor of Florida signed into 
law, bills providing for coordinated man- 
agement of Florida's water resources, pur- 
chase of environmentally endangered for- 
ests, and State control of land use 
development. The "Florida Environmental 
Land and Water Management Act of 1972" 
will have an effect on the phosphate min- 
ing industry. The section on water man- 
agement gives the Department of Natural 
Resources the power to conserve, protect, 
and manage all the waters of the State. 
The Department of Natural Resources will 
establish a State-wide water use plan that 
wil impose regulations on well drilling 
and all consumptive uses of water. The 
land use section allows the State to pur- 
chase or rigidly control development of 
about 5% of the State's land area. These 
lands will be designated to be of critical 
concern to the State and be protected. 

The Florida Pollution Control Board 
adopted safety regulations designed to pre- 
vent damaging slime spills from holding 
ponds associated with phosphate rock proc- 
essing operations. The Board tightened re- 
quirements for construction, operation, and 
maintenance of dams designed to retain 
the slimes from the phosphate ore washing 
plants. The new rules set minimum stand- 
ards on the dams and emphasized intensive 
surveillance by State inspectors. 

In the suit filed by the Florida Depart- 
ment of Pollution in Polk County Circuit 
Court, after a slime pond dam broke on 
December 3, 1971, $10 million in compen- 
sation damages and $10 million in puni- 
tive damages were sought from Cities Serv- 
ice Co. The punitive damage part of the 
suit was removed by the Circuit Court and 
the compensatory damage permitted to 
stand. 

The Attorney General of the State of 
Florida has renewed his request for a hear- 
ing on his motion for a preliminary in- 
junction against the issuance of phosphate 


1 Physical scientist, Division of Nonmetallic 


Minerals. 


1027 


1028 


mining leases in the Osceola National For- 
est. The State filed suit in 1971 against the 
Secretaries of the U.S. Department of the 
Interior and the U.S. Department of Agri- 
culture after it was disclosed that preferen- 
tial rights leases had been applied for by 
severa] companies in the Osceola National 
Forest. A moratorium was placed on the 
issuance of leases by the Secretary of the 
Interior to permit completion of environ- 
mental impact statements. The Attorney 
General contended that the Environmental 
Protection Act and other statutes su- 
perseded the mining laws that direct the 
Federal Government to issue mining per- 
mits if conditions specified are met. 

The Governor of Tennessee signed into 
law House Bill 1519, which became effec- 
tive on March 23, 1972. This bill repeals 
the old strip mine law and gives the State 
of Tennessee one of the strongest surface 
mining statutes in the Nation. The phos- 
phate industry may be prohibited from 
strip mining in areas if this activity will 
cause severe environmental damage or in 
areas where the disturbed land cannot be 
reclaimed. Strict regulations are specified 
for mining methods, reclamation plans, 
disposal of overburden, regrading, and re- 
vegetation procedures. 

A 5% corporate profit tax was enacted 
by a special session of the Florida State 
legislature in December 1971, and will af- 
fect the phosphate industry in Florida in 
1972. The corporate profit tax was pre- 
dicted to generate approximately $150 mil- 
lion per year. 

On April 1, 1972, the State of Florida 
received its initial payment under the sev- 
erance tax law enacted in 1971. A total 
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severance tax of $1,221,659 was due for 
phosphate rock mined from July 1 
through December 31, 1971. This initial 6- 
month payment was based on a 3% assess- 
ment rate. This rate will increase to 4% 
on July 1, 1973, and 5% July 1, 1975. The 
value per ton of phosphate rock assigned 
by the Department of Revenue for tax 
purposes was $3.11. Of the $1,221,659 total, 
$258,718 was deductable as ad valorem tax 
credits paid to counties in which the com- 
panies operated, one-half of the remainder, 
$481,470 was returned to the industry for 
land reclamation, and the remaining 
$481,470 was deductable from Federal taxa- 
ble income. The latter resulted in a Fed- 
eral tax credit of $231,105. These deduc- 
tions and tax credits reduced actual 
payments to the State by industry to 
$250,354 for the 6-month period. 

A new State-wide ban on high-phosphate 
detergents was announced by the Florida 
Pollution Control Board. Effective the first 
of 1973, the rule limits the phosphorus 
content of soaps and detergents to 8.7%. 
This is the same ceiling imposed by the 
States of Connecticut, Indiana, Maine, 
Michigan, and New York. Dade County, 
Fla., has banned the sale of detergents 
containing any phosphorus. Some cities, in- 
cluding Chicago, Ill, and Buffalo, N.Y., 
have total bans on phosphate detergents. 
The Florida ceiling of 8.7% phosphorus 
content in detergents applies only to laun- 
dry products, not to automatic dishwashing 
detergents or personal hygiene products 
such as shampoo or toothpaste. Detergents 
sold for industrial or institutional use were 
also exempted from the phosphorus limita- 
tion. 


Table 1.—Salient phosphate rock statistics 
(Thousand short tons and thousand dollars) 


United States: 
Mine production 
Marketable production 


Average per ton 
Sold a used by producers 


Expo 


NEE Pr on 
pod for consumption. ............-...... 


Average per ton. 
Consumption, apparent ................... 
World: Production 


1968 1969 1970 1971 1972 
48,886 121,712 125,514 127,752 126,051 
41,251 37,725 88,189 88,886 40,881 
$250,692 $208,689 $208,218 $208'828 $207,910 
$6. $5.58 $5.2 $5.24 $5.09 
87,819 36,730 88,765 40,291 48,755 
$228,947 3204, 409 $208,810 $211,986 $223,005 
$6.12 $5.57 $5. $5.26 $5.10 
12,099 11,336 11,788 12,587 14,216 
917 3,685 3,796 4,126 4.678 
$15,658 362,288 $59,980 $64,841 $75,876 
$6.26 $5.49 $5.11 $5.15 $5.28 
116 140 13 55 
$2,679 $8,554 $8,790 22,478 $1,416 
.09 5.42 7.8 : $25.75 
25,986 25,584 27,168 27,788 29, 535 
91,466 88,930 83,635 96,040 108,866 


1 Measured by sold or used plus imports minus exports. 
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DOMESTIC PRODUCTION 


Domestic production of marketable phos- 
phate rock was 40,831,000 tons, a 5% in- 
crease over that of 1971. The value of the 
marketable rock was $207,910,000, a 2% in- 
crease over that of 1971. The average 
grade of phosphate ore mined in the 
United States was 14.7% P2Os, and the av- 
erage grade of marketable rock was 31.4% 
P205. The average weight recovery of con- 
centrate and marketable rock as mined was 
32.2%, and the P205 recovery averaged 
69.2%. Of the total production in the 
United States, Florida and North Carolina 
produced 34,121,000 tons (83.5%), the 
Western States produced 4,555,000 tons 
(112%), and Tennessee produced 
2,154,000 tons (5.3%) . 

Florida and North Carolina.—Produc- 
tion of marketable phosphate rock was 
34,121,000 tons, an increase over that of 
1971 of 1,970,000 tons, or 6.1%. The value 
of marketable rock increased to 
$173,910,000, an increase over that of 1971 
of $6,157,000, or 3.7%. 

The average grade of phosphate ore 
mined was 13.9% P205, and the average 
grade of marketable rock was 32.2% P2Os. 
The average weight recovery of concentrate 
and marketable rock as mined was 29.1%, 
and the average P2Os recovery was 67.4%. 

Companies operating in the Florida 
land-pebble phosphate fields were Agrico 
Chemical Co., Borden Chemical Co., 
Brewster Phosphates, Cities Service Co., W. 
R. Grace & Co., International Minerals and 
Chemical Corp. (IMC), Mobil Chemical 
Co., Poseidon Mines, Inc., P.S.A. Enter- 
prises, Occidental Chemical Co., Swift Ag- 
ricultural Chemical Corp., and U.SS. 
Agri-Chemicals, Inc. Soft rock operators 
were Howard Phosphate Co., Kellogg Co., 
Loncala Phosphate Co. Manko Co., Inc., 
and Sun Phosphate Co. 

Texas Gulf, Inc, Lee Creek, N.C., an- 
nounced that they would increase phos- 
phoric acid capacity by 525 tons per day 
of P205.2 The expansion is scheduled to be 
completed in 1974. 

The Agrico Chemical Division of Conti- 
nental Oil Co. (Agrico) was sold to the 
Williams Cos. Tulsa, Okla, Agrico will 
become a part of Willchemco, Inc., a divi- 


sion of Williams.3 Agrico announced a 550 


million expansion at its Donaldsonville, 
La. plant to increase the phosphoric acid 


capacity by 400,000 tons per year of PzOs.4 

IMC and Fertilizantes Fosfatados Mexica- 
nos, S.A. plan to construct a fertilizer com- 
plex in central Florida. The $80 million 
plant will be operated by IMC to produce 
diammonium phosphate and triple super- 
phosphate. Production of 600,000 tons per 
year is scheduled for 1974.5 

CF Industries, Inc, plans to double the 
size of its Plant City, Fla., fertilizer manu- 
facturing complex.6 The expansion will in- 
crease finished product capacity to 650,000 
tons per year of fertilizer. The expansion 
at Plant City will include a 250,000-ton- 
per-year phosphoric acid train, two 1,000- 
ton-per-day sulfuric acid plants, and two 
granulation units. Scheduled production in 
1972 was 4.9 million tons, 5.2 million is 
planned for 1973, and higher production is 
anticipated by 1976. Phosphate rock will 
be purchased from Florida suppliers. 

Conserv Chemicals, a division of Con- 
serv, Inc., Lakeland, Fla., plans to reopen 
the plant purchased from Mobil Oil Corp. 
in 1971.7 After modernization and renova- 
tion at a cost of several million dollars, 
the plant is scheduled to start up in 1973 
to produce phosphoric acid and fertilizers. 

The Phosphate Rock Export Association 
(Phosrock) that was formed in 1971, es- 
tablished headquarters in Tampa, Fla., in 
1972 and after July 1, 1972, handled the 
sales, supply, and distribution of phos- 
phate rock in the export market of its five 
member companies. They are  Agrico 
Chemical Co., American Cyanamid Co., W. 
R. Grace & Co., International Minerals and 
Chemical Corp., and Occidental Chemical 
Co. 

Western States.—Production of marketa- 
ble phosphate was 4,555,000 tons, a 9.4% 
increase over that of 1971. The value of 
the marketable rock decreased to 
$23,268,000 or 2.7% below that of 1971. 
The average grade of mined phosphate ore 
was 26% P2Os, and the average grade of 


2 Chemical Engineering. C. E. Construction Alert. 
V. 80, No. 8, Apr. 2, 1973, p. 69. 

3 Chemical Marketing Reporter. Agrico VE 

Hands. V. 201, No. 19, May 8, 1972, p. 3. 

Agrico Expanding. Sept. 22 


5 Chemical Engineering. C. E. Construction Alert. 
V. 80, No. 8, Apr. 2, 1973, p. 69. 

€ CE Industries, Inc., Annual Report, 1972. 
P. 


hate Firm To 


11. 
r Tampa Tribune. New Phosp 21. 


Begin Fertilizer Production in n 1973. 
1972, p. 13. 
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marketable rock was 28.4% P205. The 
weight recovery of concentrate and market- 
able rock as mined averaged 81.9%, and 
the average P205 recovery was 89.1%. 

In Idaho, Agricultural Products Corp., 
Monsanto Co., J. R. Simplot Co., and 
Stauffer Chemical Co. mined and processed 
phosphate rock. Cominco American, Inc., 
mined phosphate rock in Montana. This 
was the only active underground phos- 
phate mine in the United States. Stauffer 
Chemical Co. mined phosphate rock in two 
areas of Utah and also mined phosphate 
rock in Wyoming. 

The Meramec Mining Co., Sullivan, Mo., 
produced an apatite concentrate from the 
tailings from the Pea Ridge iron ore mine 
during the period from 1964 through 1967. 
This material was marketed in 1972 for 
phosphoric acid production and will con- 
tinue to be marketed in the future for this 
purpose. 

Beker Industries, Greenwich, Conn., ac- 
quired the superphosphoric acid and diam- 
monium phosphate plant at Conda, Idaho, 
from El Paso Natural Gas Co. This plant 
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plus the assets of the Mountain Fuel Sup- 
ply Co., which includes the mine and ben- 
efication plant, were the components that 
formed the Agricultural Products Corp. 
The first year of production for this com- 
pany was 1972. 

Tennessee. Production of marketable 
phosphate rock was 2,154,000 tons, a de- 
cline of 417,000 tons or 16.2% from that of 
1971. The value of the marketable rock de- 
clined 11.7% below that of 1971. 

The average grade of phosphate ore 
mined was 21.4% POs, and the average 
grade of the beneficiated rock was 26.1% 
P205. The average weight recovery of con- 
centrates was 56.3%, and the Paie recovery 
averaged 68.9%. 

Hooker Chemical Co., Monsanto Co., 
Stauffer Chemical Co., and the Tennessee 
Valley Authority (TVA) mined phosphate 
rock in Tennessee for production of ele- 
mental phosphorus from electric furnaces. 
Restrictions on the quantity of sodium tri- 
polyphosphate in detergents has reduced 
the demand for elemental phosphorus 
from the Tennessee furnaces. 


Sold or used 


A 


. Apparent consumption 


1965 1970 


Figure 1.—Phosphate rock (sold or used), apparent consumption, and exports, 


PHOSPHATE ROCK 1031 
Table 2.—Production of phosphate rock in the United States, by State 
(Thousand short tons and thousand dollars) 
Mine production Mine production Washer Marketable production 
used directly production 
Rock P310: Rock Paix Rock Pai Rock P:0s Value 
content content content content 
1971: 
pices b SERENE 118,180 16,659 16 8 82,186 10,808 32,151 10,811 167,758 
ppeggee 4,750 1,002 w w W W 2,571 684 12,151 
Western States 4,872 1,265 2,969 797 1,194 968 4,164 1,160 28,924 
Total... 127,752 18,926 2,985 800 88,880 10,671 38,886 12,155 208,828 
1972: 
Florida 11 117,268 16,289 20 4 84,101 10,980 84,121 10,984 178,910 
Tennesse 824 817 w w w W 2,154 568 10,782 
Western States 2 5,565 1,450 3,199 860 1,856 482 4,555 1,292 28,268 
Total?.......... 126,651 18,557 3,219 864 35,457 11,412 40,881 12,889 207,910 


W Withheld to avoid disclosing individual company confidential data. 


1 Includes North Carolina. 
? Includes Idaho, Montana, Utah, and Wyomi 


š Data may not add to totals shown Deca uae ot independent rounding. 


CONSUMPTION AND USES 


Apparent consumption of marketable 
phosphate rock increased 6.3% above that 
reported in 1971. 

According to producers’ reports, the 
quantity of marketable rock sold or used 
was 43,755,000 tons. This was an increase 
of 8.6% compared with the quantity sold 
or used in 1971. The domestic market con- 
sumed 67% of this total and 33% was ex- 
ported. 

The consumption pattern in the United 
States was 24,019,000 tons (81.5%) for fer- 
tilizer, 5,173,000 tons (17.5%) for elemen- 
tal phosphorus production, and 289,000 
tons (1.0%) for defluorinated rock and 
other purposes. 

The percent distribution by grade of 
marketable rock in the United States was 
as follows: 


Grade Distribution 

percent BPL ! 0) _ 
less than 60 9.5 
60—66 6.8 
66-70 40.5 
70-72 10.8 
72-74 22.1 
Over 74 11.3 


1 1.0% BPL (bone phosphate of lime or tricalcium 
phosphate) = 0.458% P:0s. 

Florida and North Carolina.—The quan- 
tity sold or used increased 11.3% compared 
with the quantity reported in 1971. The 
quantity sold or used in the domestic agri- 
cultural market was 63% of the total sold 
or used. The balance, 37%, included ex- 
ports and a minor quantity for industrial 
applications. 


The consumption pattern of the domes- 
tic fraction was 22,889,000 tons (98.0%) 
for fertilizer, 177,000 tons (0.8%) for ele- 
mental phosphorus, 289,000 tons (1.2%) 
for defluorinated rock, and other purposes. 

The percent distribution by grade of 
marketable rock sold or used from Florida 
and North Carolina was as follows: 


Grade, Distribution 
percent BPL (%) 
Less than 60 1 
60-66 
66-70 44. à 
70-72 11.2 
Over 72 88.8 


Western States.—The quantity of market- 
able rock sold or used increased 1.8% 
compared with 1971 reported sold or 
used. Of the total sold or used in the do- 
mestic and export markets, 25% was used 
for agricultural purposes. The pattern of 
the domestic market was approximately 
70% consumed in electric furnaces and 
30% used to produce fertilizer. Fifty per- 
cent of the marketable rock was less than 
60 BPL and the balance distributed in 
higher grades. 

Tennessee.—The quantity of marketable 
rock sold or used declined 13.7% from 
that of 1971. All of the marketable rock 
was consumed domestically and was 
charged to electric furnaces to produce ele- 
mental phosphorus. Curtailment of sodium 
tripolyphosphates in detergents was respon- 
sible for the decline in consumption of 
phosphate rock in Tennessee. 
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Table 3.—Florida phosphate rock sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 
Land pebble 1 Soft rock Total: 
Value Value Value 
Year Rock P305; Rock Pai Rock PsOs 
content Total  Aver- con- Total Aver- content Total Average 
age tent per ton 
per ton per ton 
1968.. 29,571 9,504 178,190 $5.86 80 6 224 $7.47 29,601 9,510 178,418 $5.86 
1969.. 28,885 9,307 155,197 5.388 80 6 221 7.84 28,865 9,818 155,418 5.88 
1970.. 81,111 9,981 157,652 5.07 24 5 168 7.10 91,184 9,986 157,820 5.07 
1971.. 88,176 10,621 178,950 5.24 20 4 141 7.19 88,195 10,625 174,091 5.24 
1972.. 36,918 11,868 188,205 5.10 21 4 121 5.87 36,984 11,868 188,826 5.10 
1 Includes North Carolina. 
2 Data may not add to totals shown because of independent rounding. 
Table 4.—Tennessee phosphate rock sold or used by producers 
(Thousand short tons and thousand dollars) 
Value 
Year Rock P:0; 
content Total Average 
per ton 
1968____ 8,065 807 28,646 $7.71 
1969 1... 8,198 851 18,192 5.70 
1970 1___ 8,184 864 15,606 4.90 
1971.... 2,596 687 12,281 4.78 
1972. 2,240 587 11,188 4.99 
1 Includes Alabama. 
Table 5.—Phosphate rock sold or used by producers in the United States, 
by grade and State 
(Thousand short tons) 
Total? 
Year and grade, Florida Tennessee Western States United States 
BPL content 1 
(percent) Rock P30; Rock Paix Rock Paix Rock P320; 
content content content content 
1971: 
Below 60. 88 8 1,877 479 2,590 671 4,500 1,167 
60-66....... 1,676 489 w w w 2,292 668 
66-70....... 14,834 4,449 w w w 15,297 4,716 
70-72. .....- 4,588 1,472 da nor 1,049 882 5,582 1,804 
72-14......- 8,784 2,887 des hc s Ge 8,784 2,887 
Plus 74...... 8,885 1,821 sx =< a s 8,885 1,821 
Total 7. 388,195 10, 625 2,596 687 4,500 1,241 40,291 12,558 
1972: 
Below 60 84 8 1,826 465 2,804 594 4,164 1,067 
60-666 1,897 566 w w w w , 752 818 
66-70....... i 5,162 w w w w 17,722 5,529 
70-72......- 4,125 1,881 w w w w 4,507 1,451 
7274. w w Es NN w w , 687 8,218 
Plus 74. w w 2 us w w 4,925 1,681 
Total . 36,984 11,868 2,240 587 4,581 1,299 48,765 18,758 
w Withheld to avoid disel oa company confidential data. 
4)2. 
2 


Bone phosphate of lime, Ca; 
Includes orth Carolina. 
3 Data may not add to totals shown because of independent rounding. 
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Table 6.—Phosphate rock sold or used by producers, by use and State 


(Thousand short, tons) 
Total 2 
Florida ! Tennessee Western States United States 
se — — — €————— — E T 
Rock Paix Bock P30. Rock P20; Rock Pai 
content content content content 
1971: 
omestic: 
tural...... 20,879 6,585 "n -. 1,254 866 22,182 . 6,951 
Industrial 385 118 2,596 687 2,590 671 5, 572 1.476 
Total 21,264 6,708 2,596 687 3,84 1,087 27,704 r 8,427 
„„ 11, 931 3 922 z 22 655 204 12, 587 4,126 
Total 29 88,195 10,625 2,596 687 4,500 1,241 40,291 12,558 
1972: 
Agricultural. .... 28,174 17,856 Set _ 1,180 861 24,304 7,716 
Industrial W W 2,240 587 W W 5, "176 1,864 
Total......... 28,174 7,856 2,240 587 1,180 861 29,480 9,080 
Exports............. w w a Se w w 14, 275 4, 678 
Total... . .------- 86,984 11,868 2,240 587 4,581 1,299 48 , 755 18,768 


r Revised. W Withheld to avoid disclosing individual company confidential data. 
1 Includes North Carolina. 
s Data may not add to totals shown because of independent rounding. 


Table 7.—Phosphate rock sold or used by producers in the United States, by use 
(Thousand short tons and thousand dollars) 


v 1971 1972 
se — +— — a 
Rock PsOs Value Rock (CO Value 
content content 
Domestic: 
Fertilizers......................- e 21,777 r 6,885 7118,975 28,907 7,587 122,716 
Elemental phosphorus 3 5, 516 1,457 24,845 5,178 1,868 22,020 
Direct app! cation to the soil. 80 24 448 111 84 519 
Feed supplement 
EE rock only) 332 111 2,882 289 97 2,974 
uses 
!. ³ĩð 27, 705 8,427 147,145 29, 480 9,080 147, 629 
%%% A . . .. .. eru 12,587 4,126 64,841 14,275 4,678 75,876 
Grand total"... 40,291 12,558 211,986 48 , 755 13,758 228 , 005 
r Revised. 


1 Data may not add to totals shown because of independent rounding. 


STOCKS 


The operating practices of phosphate are not carried over into the next year. 
mining companies in the Western States, Stocks are not maintained in Tennessee. 
Tennessee, and Florida and North Caro- Stocks are maintained in Florida and 
lina differ with respect to creating stocks North Carolina. Yearend stock of marketa- 
of marketable rock. In the Western States, ble phosphate rock declined from 
sufficient ore is mined during the mild 11,951,000 to 10,513,000 tons, a decrease of 
months of the year to sustain the plants 12%. This reflected the heavy demand 
over the winter months. The stocks are de- from both domestic and export markets in 
pleted when mining is resumed and stocks 1972. 
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PRICES 


Prices quoted by the Chemical Market- 
ing Reporter for various grades of Florida 
land-pebble phosphate rock are shown in 
table 8. These prices are unchanged from 
1971 and only reflect a basis for price ne- 
gotiation between buyer and seller. Ten- 
nessee and Western States phosphate rock 
prices are not published because most of 
the rock is consumed by the mining com- 
panies to produce elemental phosphorus or 
fertilizer intermediates or end products. 
The actual prices of Florida and North 
Carolina phosphate rock sold to either do- 
mestic or export markets are not published. 

The average 1972 unit value of marketa- 
ble phosphate rock reported by producers 
was $5.09 per short ton f.o.b. plant. This 
was a decrease from $5.24 per ton in 1971. 

The average unit value of marketable 
rock sold or used in the domestic market 
from Florida and North Carolina declined 
from $5.24 per ton in 1971 to $5.10 per 
ton in 1972. In the Western States, the 
unit value of marketable rock sold or used 
declined from $5.69 per ton in 1971 to 
$5.13 per ton. The unit value of marketa- 
ble rock sold or used in Tennessee in- 
creased from $4.73 per ton in 1971 to $4.99 
per ton in 1972. 

The average unit value of marketable 
phosphate rock exported increased from 
$5.15 per ton Lob, plant, in 1971 to $5.28 
per ton in 1972, or 2.5%. The unit value 
of marketable rock exported from Florida 
and North Carolina increased 2.895 from 
1971 to 1972. The unit values increased 
from $4.96 to $5.10 per ton fo.b. plant. 


The unit value of marketable rock ex- 
ported from the Western States was $8.68 
and $8.76 per ton f.o.b. plant, for 1971 and 
1972 respectively. This represented an in- 
crease in unit value of 1.095. Tennessee 
rock was not exported. 

Phosrock, Tampa, Fla. increased prices 
by $1 per ton on all grades of Florida 
phosphate rock supplied to export markets. 
Effective July 1, 1972, Lob, Tampa or 


Jacksonville, the following prices were 
published for new and renewed contracts. 
Grade, Price per 
% BPL long ton 
6 $8.70 
70-72 10.02 
72-18 10.30 
14-715 11.18 
76-77 12.28 


The Office Cherifien des Phosphates 
raised the listed prices of all grades of Mo- 
roccan phosphate rock $1 per ton effective 
January 1, 1973, assuring price increases of 
this order to the West European market.8 
Other major suppliers to the West Euro- 
pean market are expected to adjust their 
prices upward and in line with this gen- 
eral trend. 


Table 8.—Prices of Florida land-pebble, 
unground, washed and dried phosphate 
rock, in bulk, carlots, at mine, in 1972 
(Per short ton) 


Grade, % BPL Price 
DË $6.50 
J on%/˖„ acne ames 7.50 
TO EE 8.15 
) EH 9.20 
vd ry EE 10.20 


Source: Chemical Marketing Reporter. 


FOREIGN TRADE 


Industry reported that 14,275,000 tons of 
marketable phosphate rock was exported 
in 1972. This was an increase of 13.4% 
over 1971 exports. Most of the phosphate 
rock was exported from Florida. Exports 
from Florida increased significantly over 
those in 1971. 

Exports of phosphate rock from the 
Western States to Canada increased some- 
what over those in 1971. The average unit 
value per ton as calculated from producers' 
reports was slightly higher than the unit 
value calculated for 1971. 

Analysis of import data showed that 


54,738 tons of phosphate rock was im- 
ported. This was 35% less than that re- 
ported in 1971. The reports show imports 
of low-fluorine rock, 40,115 tons from the 
Netherlands Antilles and 9,111 tons from 
Mexico, and a shipment of 5,512 tons from 
Spanish Sahara. The total value of these 
imports was $1,416,000. The average unit 
value was $25.75 per ton. Imports are ex- 
pected to continue to decline. 


8 British Sulphur Corp., Ltd. Phosphate Prices. 
No. 62, November—December 1972, p. 5. 

Conversation with Mr. Daniel Cohen, Chef de 
la Delegation l'Office Cherifien des Phosphates, 
Paris, France, Mar. 14, 1973. 
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Table 9.—U.S. exports of phosphate rock, by grade and country 
(Thousand short tons and thousand dollars) 


1971 1972 


Destination — — A8 
Quantity Value Quantity Value 
Florida phosphate rock: 

LE 29 181 Sa 8 
AGu8tr182.2.2 d Sos LE yusa 117 817 147 988 
Belgium-Luxembourg - ---...-------------------------- 678 4,087 782 4,544 
Brazil- dde weber eta dad usus sS 619 4,588 791 5,867 
C＋wü h ͥ eee oe ee 2,080 14,392 2,205 16,492 
Lë TEEN 15 11 
Solon 8 73 475 31 229 
LuR E, a‚‚r‚r‚» ect oes ees ss 18 75 12 78 
EIRROB. 2... 2 ec ne m•vr a cL i. 586 8,814 497 8,904 
Ën E EE 1,278 7,660 1,455 8,965 
LH EE EE 407 2,610 2,994 
Iranon ate sau amu are x 128 979 415 2,965 
Haly. llc x 1,227 8,878 864 5,962 
Japan JJ 88 2,171 18, 598 2,220 20,449 
Korea, Republic fkfkfk 2. 2 2. Lc Ll cL... 578 4,021 574 8,974 
ET ee cards xy m edle e Bein 808 4,728 785 5,058 
Netherlands... 557 8,709 715 4,248 
NOPWAV. ⁰— den Wee ete ele ee ae 8 28 

[24 EES 18 186 79 
Fill ee tae tes ede coe 174 1,282 126 945 
RN EE m zu 421 2,770 
Spain- TTT. 135 974 298 2,083 
EIERE 49 298 86 
S LEE 24 162 8 29 
Taiwan- cana sess EE oa 107 768 82 760 
United Kingdom. .................................-.- 64 454 - 54 858 
LB TEE 28 216 40 484 
Other esas eet ulus ug ys u aemulis xod 83 295 48 885 

A OWA Societe te odd d A 11,869 84,189 18,122 95,560 
Other phosphate rock:! 
Brees cee payman a scc D iD S Um m bm (2) 
ann.... ¾ K0B0Bm”˙h᷑ 617 8,451 741 10, 001 
Se ³ð00/ſͥſ ͥꝗ⁰²m-;;. ð y 177 d 
ae eege oat See 1 19 (2 
Germany, Wett 9 104 1 80 
Tran; EE 8 250 bë ET 
JUDÉN o mZDqmꝶ¼m¼ . 8 (2 29 22 
Metio- ß a a nia asuy ELLE 129 1,098 76 758 
Netherlands... — ae (?) 
fe EE 51 852 42 289 
SC d MEET 8 25 Se Z 
SDBIH htt ¼ñ 8 "^ i (3) 8 
Venezuela £s PE 1 68 
Vietnam, South == SS 6 625 
G ee sg pa EEN 116 (2) 62 
l. ewe rcd eu ST oad 818 10,627 870 11,878 
Gand e ð 12, 687 94,816 18 ,992 107, 488 


1 Includes colloidal and sintered matrix, Tennessee, Idaho, Montana and soft phosphate rock. 
2 Less than Le unit. 


Table 10.—U.S. exports of superphosphates, by country 
(Thousand short tons and thousand dollars) 


1971 1972 
Destination — — ꝗ:P2 <>. c, o.lnl 
Quantity Value Quantity Value 

EE ie 65 2,918 14 911 
))) l Su uuu eee ⁰ðõyd h Su usu E E 5 198 17 1,010 
Et (1) q 2 255 
Bill! ³ ͥ AAA Ge È 89 8,050 

Belglum-Lusembouig JJ SUR IL MR CES r2 r111 (1) 1 
PPI! Ä — Ü u usu et OE ele et 258 9,840 489 25,441 
Le E TEE 79 8,682 88 4,416 
Lë EE 82 2,715 68 8,405 
Colombia: s; c Sra Shu hae eee ⁰ 8 28 907 18 855 
Costa lee LeaccadaDOsedsseodüebHdceiwe 10 431 13 702 
Dominican Repub lich 7 250 13 716 
% ³·XàXuàUu..u......k 8 6 234 3 208 


See footnotes at end of table. 
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Table 10.—U.S. exports of superphosphates, by country—Continued 
(Thousand short tons and thousand dollars) 


1971 1972 
Destination —— —ſä  - —— nn 
Quantity Value Quantity Value 
El Salwador 22525 ß . es 6 885 (2) 
EH 53 1,984 8 855 
Germany, M dE 1 1 68 
EE AZ NEN 
o ũ ũ ũmdu. ꝛmrtd. ⅛ y 8 
/h/hhGGhBꝙVͥõ Eee ³ A A SL ERE 3 E 88 5,174 
EE 45 1,574 " 
It8]y noscere ⁰ 0d ⁰v 41 1.541 87 2,008 
rent EE 230 4 207 
Japan; oo p ci QM C eee 18 818 18 974 
EE Së 5 6 76 
Nene ⅛ ene n s s s S S E 17 620 16 840 
TEE (1) : 2i a 20 1,051 
EIER 1 i 
Ed 6 804 DS SC 
V. // ⁰ ⁵³ 8 1 46 80 
Vietnam, Soutßnkkökkkh) eee 10 598 oe die 
Fu ee 8 6 281 = 
EE i CR ME mms . 8 9 528 7 884 
WT EE r748 130, 391 967 52,465 
z Revised. 
1 Less than 34 unit. 
Table 11.—U.S. exports of ammonium phosphates, by country 
(Thousand short tons and thousand dollars) 
1971 1972 
Destination — — nÑ  o— — e o>, —- 
Quantity Value Quantity Yalue 
Afars and Issas_____ ege e » š 12 1,202 
MUNG EE 29 1,620 42 „071 
Belgium-Luxembour ggg «44444 52 2,881 23 1,612 
Bret MER 824 17,279 512 84,285 
Canadaga: ¿l ul ⁵ͤ%ͤͤ- (gd SSS 4 2,701 5 8,250 
r Eed 17 882 49 ; 
Lë TEE 18 1,018 29 2,078 
Dominican Republic. ..............--------- .. ..... ....-.- 11 686 20 1,525 
C//ôÄů ĩ˙»2ö—ß ³ ulus EEN 9 352 13 923 
El Salvador o pay s RR E ETE 40 1,925 84 2,818 
Shi, 8 16 1,081 11 5 
KEREN SS sus d e 92 4,726 78 4,848 
Germany, West... U EU LLL eee eee eee 2 115 (1) 

EE EE see Sri ol E ĩðͤ 88 lies 12 950 
Indias cee eee ee 284 12,717 298 19 , 566 
EEN 188 ,2 271 18, 
JUDA. su e So f... D S Z ai 48 2,962 26 1,556 
7% ⁰ ͥ⁰ ⁰ wm 8 21 1,195 52 4,939 
Nethennndddddddddddd T 41 2,207 27 1,970 
New land; oo a st ee ee eens 7 8 9 641 

EE GB HEN Sete me ee m Se 7,690 
S f ß 4 209 16 1.881 
Sps EE EES 88 1,721 4 161 
J) EE S ee 8 80 1,680 8 221 
ns k- 21 1,845 sa 
Vietnam, South 5 882 27 2,717 
Yugoslavia. uuu ...... 18 860 89 6,457 
GM ³ð ͤ d ⁵ ⁵ ⁵ . 8 55 3,437 24 1. 540 
TJ! ³ÜA ͤ²˙ iii ] .d ec ete dacs 1,359 172,858 1,816 126,046 
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Table 12.—U.S. exports of mixed chemical fertilizers, by country 
(Thousand short tons and thousand dollars) 


Destination 


SN. K eee ewes 


Table 13.—U.S. exports of elemental phos- 
phorus, by country 
(Thousand short tons and thousand dollars) 


Destination 


1 Less than 1⁄4 unit. 
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1971 1972 
Quantity Value Quantity Value 
SE 8 171 1 56 
EE 7 258 45 1,211 
HERES 1 286 11 1,178 
EE 80 5,855 61 4,601 
Kaes 6 94 ( 11 
5 331 7 415 
e 13 491 5 270 
EIS 8 975 8 805 
„ 1 129 (1) 78 
em 45 2,691 17 2,186 
ENEE 1) 7 8 401 
E 1 77 () 60 
10 512 18 966 
. 47 2,228 157 12,498 
n 19 1, 758 27 2, 506 
. 235 15,815 367 27,719 
Quantity Value 

2 706 

1 888 

CMS 4 1,284 

8 970 

nad 20 7,908 

NS Q) 461 

— 80 11,717 


Table 14.—U.S. imports for consumption of phosphate rock and phosphatic fertilizers 
(Thousand short tons and thousand dollars) 


Fertilizer 


Phosphates, crude and apatite 
Phosphatic fertilizers an 


fertilizer materials... —— 
Ammonium phosphates, used as fertilizers___________ 


Bone ash, bone dust, bone meal, and bones ground, crude or 


steamed See 


1971 1972 
Quantity Value Quantity Value 
TuS 84 2,478 57 1,544 
5 92 6,972 70 8,184 
E 457 28,018 501 81,070 
susya EC 430 6 484 
BE 28 1,162 20 976 


WORLD REVIEW 


The production of phosphate rock from 
over 30 countries is summarized in table 
15. With the exception of the operations in 
the United States, the majority of phos- 
phate rock production in the rest of the 
world is from Government-owned opera- 
tions. They are important to their respec- 
tive countries to the degree that the indus- 
try creates employment and, in several 
instances, is the principle source of foreign 
exchange. 

Algeria.—The State-owned company, 
Sonatrach, is planning a significant in- 


crease in production of phosphate rock 
from the Djebel Onk mine for the ferti- 
lizer complex at Annaba? The current 
production of 600,000 tons per year of 
high-grade material will be increased by 
an additional 600,000 tons per year of 
low-grade material that will be used in the 
expanded fertilizer complex at Annaba. 
This level of production is expected to be 
obtained in 1975. 


9 955 oum News. V. 22, No. 540, July 
7, 1972, p. 
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The second stage of the planned expan- 
sion is now being studied and, if ap- 
proved, an additional 600,000 tons of ore 
will be required by the Annaba complex 
in 1977. Long-range plans anticipate that 
by 1980 a total of 2.4 million tons per year 
of phosphate rock will be processed by the 
Annaba fertilizer complex. 

Angola.—The Government has funded 
the construction of an artificial island, at a 
60 foot water depth, connected to the 
mainland by a 1 mile pier to permit load- 
ing deep draft bulk cargo vessels. Clark 
Canadian Exploration Co. has acquired a 
35% interest in Cia. dos Fosfatos de An- 
gola SARL from the Rockefeller family. 
Remaining shares are owned by private in- 
terests in the United Kingdom and Portu- 
gal. A schedule to mine and export the 
phosphate deposits in the Cabinda exclave 
has not been announced. 

Australia.—Broken Hill South, Ltd., is 
continuing beneficiation and transportation 
studies of phosphate rock in northwest 
Queensland. If the project proceeds on 
schedule, the earliest that concentrates will 
be available is the late 1970's. The feasibil- 
ity of a 150-mile pipeline from the depos- 
its to the Gulf of Carpentaria to transport 
the concentrates as a slurry is being 
studied.1o 

Brazil.—Serrana S.A. de Mineração at its 
Jacupiranga mine in the State of São 
Paulo, mines and beneficiates phosphate 
bearing igneous rock.11 In the new benefi- 
ciation plant, apatite is floated from the 
calcite and magnetite to upgrade the con- 
centrate to 36%-38% P205. From 1.4 mil- 
lion tons per year of ore, 157,000 tons per 
year of apatite concentrates are produced. 
A cement plant was scheduled to start pro- 
duction in 1972 and will use the flotation 
tailings from the phosphate beneficiation 
plant. 


Israel.—Phosphoric acid production de- 
clined because of technical difficulties with 
the Arad Chemical Industry phosphoric 
acid plant.12 Although the plant was shut 
down in early 1972, it was scheduled to be 
back on stream before the year was out. 
Domestic rock is acidulated with hydrochlo- 
ric acid produced from Dead Sea magne- 
sium chloride. The phosphoric acid plant 
is rated at 166,000 tons per year of PzOs. 
The acid will be marketed in Europe. 


Mexico.—Fertilizantes Fosfatados Mexica- 
nos, S.A., announced plans to build a new 
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plant at Coatzacoalcos, Veracruz, to pro- 
duce liquid fertilizer grade phosphoric 
acid.13 Most of this production is destined 
for export. The new plant will have an in- 
itial capacity of 100,000 tons of P205 per 
year. 

Morocco. Production of phosphate rock 
for the year was 16,508,000 tons, an in- 
crease of about 25% over the comparable 
period in 1971.14 A goal of 16.5 million 
tons has been established for 1973, and the 
Office Cherifien des Phosphates has 
planned new investments to assure produc- 
tion increases during the 1973-78 period. 
Incremental expansions of mining, benefi- 
ciation, and calcining plants are planned. 
Increased production of from 1 to 2 mil- 
lion additional tons each year is probable 
if these plans materialize. 


Peru.—The Peruvian Government pub- 
lished a resolution in January 1972 that 
specified that all mining concessions belong- 
ing to Ciá. Minera Bayovar, S.A. would re- 
vert to the state.15 The company had not 
complied with the General Mining Law re- 
quiring submission of development plans. 
The Sechura Desert phosphate rock depos- 
its were most recently held by the Cana- 
dian company Minerales Industriales del 
Peru S.A. 

Senegal.—Sales by the Compagnie Sené- 
galaise des Phosphates Taiba were in ex- 
cess of 1.5 million tons in 1972.16 Stocks 
were reduced to meet this demand. Pro- 
duction capacity will be increased from the 
present level of 1.4 million to about 1.7 
million tons per year. 

Spanish Sahara.—T'est shipments of phos- 
phate rock from  Fosfatos du  Bu-Craa 
S.A. were made to several countries in 
1971.17 Completion of production and 
shipping facilities appears certain to be 


1 Mining Magazine. Australian Phosphate. V. 
127, No. 6, December 1972, p. 576. E 
11 The British Sulphur Corp., Ltd. Mining and 


Beneficiation of Apatite Rock, at the Jacupiranga 
Mine, Brazil. No. 57, January-February 1972, pp. 


40. 

12 Chemical Age International. Arad Phosphoric 
Plant To be Closed While Government Decides on 
the Future. V. 105, No. 2874, Nov. 24, 1972, p. 9. 

18 U.S. Embassy, Mexico City, Mexico. State De- 
partment Airgram A-425, July 19, 1972, pp. 4-5. 

14 Conversation with Mr. Daniel Cohen, Chef de 
la Delegation l'Office Cherifien des Phosphates, 
Paris, Mar. 14, 1973. 

15 Industrial Minerals. Mineroperu Takes gr - 
var. Phosphate and Potash. No. 57, June 1972, 


p. 34. 

16 U.S. Embassy, Dakar, Senegal. State Depart- 
ment Airgram A-15, Feb. 22, 1973, p. 1. 

17 Fertilizer International. Zen-Noh Sounds Fos- 
bucraa’s Capabilities. No. 38, October 1972, p. 2. 
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completed in 1972 to permit full-scale pro- 
duction of 3 million tons of phosphate 
rock in 1973. Zen-Noh, the Japanese Na- 
tional Federation of the Agriculture Coop- 
erative Association, and Mitsubishi con- 
firmed that they would receive shipments 
of Spanish Sahara phosphate rock in 1978. 
Togo.—The Compagnie Togolaise des 
Mines du Bénin operated at its designed 
capacity of 2 million tons per year of 
phosphate rock. An additional investment 
of approximately $16 million in new mine 
and plant will be made to increase pro- 
duction to 2.6 million tons per year.18 
Tunisia.—A new phosphoric acid plant 
in Gabes started production in February of 
1972.19 The plant is owned by Industries 
Chimiques Maghrébines, a Government- 
owned company in which French and Ital- 
ian organizations have participating inter- 
ests. The capacity is 120,000 tons of 
phosphoric acid (P205) per year. The 
plant utilizes Tunisian phosphate rock. 
The concept of building phosphoric plants 
at locations where raw materials are rela- 
tively cheap and shipping the acid to mar- 
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kets may be a trend that will show in- 
creasing acceptance in the future. 

U.S.S.R.—The U.S.S.R. announced plans 
to increase production from the Kola apa- 
tite combine to 15.3 million tons per year 
of apatite concentrate by 1975.20 Current 
total U.S.S.R. production is estimated to be 
about 25 million tons per year. In the 
past, the U.S.S.R. marketed large quantities 
of apatite in western and eastern European 
countries. It appears that exports have 
been restricted and the U.S.S.R. will con- 
sume most of its own production. With 
this development, Florida phosphate rock 
was imported into eastern Europe for the 
first time. Although it was assumed that 
the U.S.S.R. had very large reserves of eco- 
nomically recoverable phosphate rock, 
there are indications that the reserves are 
less than were estimated. 


18 U.S. Embassy, Lomé, Togo. State Department 
Airgram A-40, June 26, 1972, p. 1. 

19 European Chemical News, Heurtey Wins Acid 
Orders in Tunisia. V. 22, No. 546, Aug. 18, 1972, 


p. 13. 

20 The Fertilizer International. U.S.S.R. Plans To 
Increase Phosphate Rock Production. No. 38, Aug- 
ust 1972, p. 5. 


Table 15.—Phosphate rock: World production, by country 
(Thousand short tons) 


Country 1 1970 1971 1972 » 
North America: 
United stage r 88,789 88 , 886 40,881 
Sar Mo c 5 64 69 
Netherlands Antilles .... 2.222222 22 LLL LL LLL LLL 2222222222 22.2 r 158 172 66 
South America: 
Argentina (guano eee (8) 1 el 
Brae EE EE 194 220 248 
Chile ))))... K ⁵¼k sss buku 16 14 17 
hh o. d S md cde 18 11 
Perü-(QUADO) Loose S ce een eee ß eee 55 25 e 25 
Venezuela. 25225 EE eege 84 29 e 83 
ur Fran 
ce (phosphatic l;; ³·¹ AAA eI ea Gg 29 21 36 
Germany, West... . - -2-2-0-1 176 66 88 
Poland ege 83 2 ee 
U.S.S.R.: 
Apatite (marketable concentrate, 39% P:0s).......----------- 12,460 12,840 13,230 
SÉ Sedimentary rock (marketable concentrate, 19-25% P:0))......- 10,500 11,000 11,600 
rica: 
BIGGIE she a ie eee ei eR ⁵ 548 546 519 
Egypt, Arab Republic n. r 790 786 e 780 
Srocee sds 12,566 18 ,287 16,508 
Senegal: 
Aluminum phosphate_-.. l... 1... - 144 162 188 
Calcium phosphate.__...........---.----------------------- 1,100 1. 541 1.378 
Seychelles Islands oy LEE !!!! 8 7 08 e 
South Africa, Republic off „„ 1,857 1,906 2,167 
Southern Rhodes 94 116 e 120 
Togo- EEE TA E ENEE T u ma S EA E 1,662 1,891 2,125 
)))) E S VAN 8 8,325 8,485 8,784 
cn CH EE 18 18 e 18 
China, People’s Republic of r 1,900 2,400 2,900 
Christmas Island (Indian Ocean) r shh Sasi E r 1,200 1,092 e 1,100 
ndia: 
A Ch ] ⅛ ]] eee is eee ß 17 12 13 
Phosphate rock... kk 165 256 239 
ö ſſyꝗ ↄÄ- y ²²²⁵ TTT 1.280 843 1.219 
%%% rl. ces ceri A eue ne 8 927 717 765 


See footnotes at end of table. 
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Table 15.—Phosphate rock: World production, by country—Continued ` 


(Thousand short tons) 
Country ! 1970 1971 1972 p 
Asia—Continued 
Khmer Republic (formerly Cambodia). ........................... S5 
Korea, North (apatite oo r 270 800 880 
i p 85 
EE 2 1 2 
Phosphate TOCK ee 2 5 8 
Syrian Arab Hepublic JJ ͤ ] ðV» M pp 8 7 83 
Vietnam, North r 500 610 660 
ceania: 
PUA Gi L —: : soul rðͤ K Bee os 1 11 ell 
Nauru Isiand__ 5 2,880 2,058 2,205 
Ocean Island WEE 558 683 566 
Cl / ‚‚ ˙⁰—Ã¾ ³ . usasqa. r 98,635 96,040 108 , 866 
Estimate. P Preliminary. r 


Revised. 
1 In addition to the countries listed Belgium, Indonesia, and Tanzania produce P sphate rock, and South- 


EINE Africa produces guano, but information is 
s Low than 14 unit. 


uate to make reliable estimates 


TECHNOLOGY 


A research program to attempt to solve 
the problem of disposing of waste phos- 
phate slimes produced from beneficiating 
Florida and similar type phosphate rock 
was started?! The Florida Phosphate 
Council, representing 10 operating Florida 
companies, and the Federal Bureau of 
Mines are sponsoring the work with the 
cost of the program equally shared. The 
purpose of the program wil be to develop 
an economically acceptable procedure to 
dewater slimes. 1f this can be accom- 
plished, construction of earth dams to im- 
pound the slimes will not be necessary, 
and the slimes as well as the sand tailings 
can be used to reclaim mined land. The 
technology could be advantageously ap- 
plied to North Carolina, Tennessee, and 
possibly Western State phosphate tailings. 

Experimental studies by the Bureau of 
Mines to recover phosphates and metals 
from phosphate sludge generated from 
phosphate coating processes indicate that 
the process is technically feasible and eco- 
nomically attractive. Trisodium phosphate, 
zinc, and iron are recovered. After the 
sludge is dissolved in hydrochloric acid, 
the iron as ferric chloride is concentrated 
in isopropyl ether, zinc is extracted by 2- 
diethylhexyl phosphoric acid in kerosine, 
and phosphate is recovered by crystalliza- 
tion from the raffinate. 

Additional details have been released 
about the Kellogg-Lopker phosphoric acid 
process after 4 years of continuously oper- 
ating a 240-ton-per-day unit at White- 
haven, England.?? The main points of in- 


terest about this process are that the feed 
phosphate rock does not have to be finely 
ground to assure unreacted P205 from pass- 
ing through the process, and that the con- 
ditions in the reaction system can be con- 
trolled to the degree that optimum 
crystallization. of gypsum can be quickly 
attained and maintained. The increased 
process flexibility with higher P20, 
throughput for equivalent equipment size 
has not been attained before according to 
the developers. 

The Tennessee Valley Authority demon- 
strated several new fertilizer production 
procedures.28 Some of these will reduce 
costs as well as permit their adoption by 
small operators. Briefly, they are a pipe re- 
actor method of producing polyphosphate- 
enriched solutions; a method of coating 
urea with sulfur; and a two-stage ammon- 
iating procedure to produce better ortho 
suspensions. 

Nearly all phosphate rock contains fluor- 
ine, which is liberated as hydrogen fluor- 
ide during wet process phosphoric acid . 
manufacture.?* If hydrogen fluoride is per- 
mitted to escape into the atmosphere, it 


z The Florida Times Union. Waste Clay Dis- 
posal Plan is Outlined. Oct. 17, 1972. 

Dept. of the Interior News Release. Joint Re- 
search on Florida's hear ager? Waste Announced 
by Mines Bureau. Nov. 4, 1972. 

2 The British Sulphur Corp., Ltd. The Kellogg- 


Lopker Process. No. 62, November-December 1972, 


PEE 20—23. 

73 Ag-Chem. and Commercial Fertilizer. New 
TVÀ Procedures, V. 28, No. 2, February 1973, 
pp 


w. The British Sulphur Corp., a Fluorine. No. 
57, January-February 1972, p 
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will create a health hazard. Several proc- 
. esses have been developed to purify fluosi- 
licic acid after it is formed from hydrogen 
fluoride reacting with silica. APV-Mitchell, 
Ltd., developed technology for purifying 
fluosilicic acid and constructed a plant for 
Tohoku Hiryo KK at Akita, Japan, to pro- 
duce 18% fluosilicic acid containing only 
40-50 ppm P205. A new process has been 
developed in Romania to manufacture cry- 
olite from fluorine liberated from phos- 
phate rock during fertilizer manufacture. 
Fluosilicic acid is treated with sodium 
chloride to form sodium silicofluoride, re- 
acted with sodium carbonate to produce a 
sodium fluoride solution, and reacted with 
sodium aluminate to form cryolite. 

Lancy Laboratories of Zelienople, Pa., 
has devised a simple method of recovering 
phosphoric acid from waste aluminum 
plating solutions. A 28-foot-high column 
filled with Rohm & Haas ion exchange 
resin 410 can process up to 70 gallons of 
waste per day. Food-grade phosphoric acid 
is eluted from the column periodically 
with water. The system is expected to find 
broad application in the automobile and 
electronic industries. 

The M. W. Kellogg Co. is making an 
engineering feasibility study for Multi 
Minerals, Ltd., of Canada, of a process 
that will produce phosphoric acid from 
monocalcium phosphate.25 The Multi 
Minerals’ process uses a regenerable ion-ex- 
change resin to convert monocalcium phos- 
phate into phosphoric acid. 
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Heurtey S.A.-has announced a new wet 
process for the manufacture of phosphoric 
acid.26 The process is of the 
hemihydrate/dihydrate type with the prod- 
uct acid taken at high concentration from 
the hemihydrate filtration stage. The proc- 
ess is an extension of the Singmaster and 
Breyer process and has been tested in a 
1.5-ton-per-day pilot plant of Compagnie 
Francaise de l'Agote at Bassens. 

A dry separator developed by the Na- 
tional Research Development Corp. and 
manufactured by Dryflo Separators, Ltd., 
of England, has shown it is capable of 
concentrating a number of minerals in- 
cluding phosphate rock by an entirely dry 
technique. The ore is fluidized above a po- 
rous deck, and as it is moved down a re- 
stricted trough, it is stratified according to 
its density or particle size. A movable 
splitter separates the fractions of different 
densities. 


A number of research projects were un- 
derway at the Bureau of Mines Albany 
Metallurgy Research Center. These were 
(1) the recovery of fluorides from phos- 
phate rock, (2) direct acidulation of phos- 
phate ore with sulfuric acid, specifically, 
land-pebble phosphate ore from Florida to 
minimize slime formation, and ($) a study 
of processes to separate phosphate minerals 
from carbonates in western phosphate ores. 


25'The British Sulphur Corp., Ltd. Feed Phos- 
phates. No. 60, July-August 1972, p. 48. 

% The British Sulphur Corp., Ltd. Phosphoric 
Acid. No. 61, September-October 1972, p. 48. 


Digitized by Google 


Platinum-Group Metals 


By J. M. West? 


On the strength of a sharp upturn in 
consumption and growing anticipation that 
relatively large quantities of platinum- 
group metals might be needed within a 
few years for automotive exhaust control, 
platinum prices and world production 
posted significant increases in 1972. By the 
second quarter, U.S. dealers' prices for 
platinum and palladium had exceeded 
producers’ prices. By early May, the deal- 
ers’ price for iridium had rocketed from 
$145-$148 to $525 per ounce, settling back 
thereafter. 

During the year, U.S. mine and second. 
ary production declined 5% and 8%, re- 
spectively. However, refinery output of new 
metal, mainly from imported concentrates 
and matte, nearly doubled. The volume of 
metal refined on toll declined, mainly be- 
cause of a drop in palladium recycling. 
Imports rose about 534,000 ounces; exports 
rose 134,000 ounces; stocks, including those 
on the Mercantile Exchange, rose 69,800 
ounces; and sales rose 294,100 ounces. 
Overall sales were up 23% over those in 
1971, with gains in sales of each plati- 
num-group metal. The most significant in- 
crease was in sales of platinum, which rose 


panded greatly as a result of new chemical 
and petroleum uses. 

World production of platinum metals 
rose 13% in 1972, owing to mine and refin- 
ery expansions in the Republic of South 
Africa and the U.S.S.R. Canadian produc- 
tion declined because of production cut- 
backs in the nickel industry, thereby limit- 
ing byproduct platinum output. The bulk 
of the South African production continued 
to be platinum, while the bulk of the 
U.S.S.R. production was palladium. 

Concerns mounted in 1972 over whether 
established sources of new platinum could 
supply all the requirements for emission 
control devices that would be forthcoming 
with enforcement of new U.S. air quality 
standards. Producers and processors were 
active in reassuring potential consumers 
and Government agencies involved that ad- 
equate supplies could be made available if 
given adequate lead time to expand facili- 
ties. A number of provisional supply / 
purchase contracts were signed during the 
year by automakers. Major expansions were 
underway at yearend. 

Legislation and Government Programs. 
Government stockpile accumulations at 


1 Physical scientist, Division of Nonferrous Met- 


26%; iridium and ruthenium sales ex- az,. 
Table 1.—Salient platinum-group metals statistics 
(Troy ounces) 
1968 1969 1970 1971 1972 
United States: 
Mine N 22 8 14,798 21,586 17,316 18,029 17,112 
PUMP RU 8 $1, 500, 608 $2,094,607 $1,429,521 $1,859,675 $1,267,298 
ery "production: 
New metal.................- 12,305 17,875 19,822 21,184 15,380 
Secondary metal............. 829, 455 371, 659 350, 176 278, 175 255, 641 
Exports (except manufactures). .... 395, 157 501,064 418,766 404,610 588,986 
Imports for consumption 1,778,984 1,225,851 1, 410, 786 1,802,740 1,836,849 
Stocks Dec. 31: Refiner, importer, 
eil e s 802,711 1,077,478 765,332 856,784 896,677 
nsumption. ..................- r 1,283,911 71,878,469 71,296,795 rt, 265, 716 1,559,822 
World: "Production TREE V RUM 8, 393, 749 3,431,155 4, 238,956 4, „084, 110 4,618,431 


* Revised 


1 From crude platinum placers and byproduct platinum-group metals recovered largely from domestic copper 


ores. 
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yearend amounted to 1,254,994 troy ounces 
of palladium, 452,645 ounces of platinum, 
and 17,176 ounces of iridium. The iridium 
stocks, which were more than the 17,000 
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ounces set for the stockpile objective, con- 
tained 184 ounces of nonstockpile grade, 
and this was declared excess inventory 
available for disposal. 


Table 2.—Government inventory of platinum-group metal, December 31, 1972 


(Troy ounces) 


1 Excludes 184 troy ounces nonstoc 
2 Includes 2,204 troy ounces nonstoc 


National Supplemental j 

stockpile stockpile Objective 
EE 116, SÉ 17,000 
daer 2 507,314 141,680 1,300,000 
FOREN 3 402,646 49,999 555, 000 


ile grade material declared excess inventory. 
ile grade material. 


3 Includes 2,566 troy ounces nonstockpile grade material. 


DOMESTIC PRODUCTION 


Domestic mine production of platinum- 
group metals declined 5% in quantity and 
7% in value in 1972. Production from a 
platinum dredging operation at Goodnews 
Bay, in Southwestern Alaska, remained vir- 
tually unchanged. small amounts of placer 
gold were also recovered from this venture. 
The bulk of the platinum-group metals 
produced—chiefly palladium but with a 
significant amount of platinum—was re- 
covered from copper refining, the platinum 
group-metals accompanying gold and other 
precious metals in the final stages of elec- 
trolytic treatment. 

Refinery production of new platinum- 
group metals dropped 2795, with decreased 

outputs of every metal except iridium and 


osmium. Also secondary production de- 
clined 8% overall, mainly as a result of a 
sharp drop in secondary platinum refining. 
Ruthenium and osmium refining were also 
down. 

Toll refining declined 6% in 1972 to a 
total of 1,361,623 troy ounces. Used mate- 
rial accounted for 94% of the total toll re- 
fined; the balance was virgin material, 
mostly from overseas sources. The United 
States continued to refine on toll a sub- 
stantial amount of crude platinum or matte 
from Colombia, and some from Canada and 
the Republic of South Africa, although the 
total crude treated, 84,219 ounces, was 
down 64% from the 1971 amount. The 
total quantities treated on toll in 1972 and 


Table 3.—New platinum-group metals recovered by refiners in the United States, by source 


(Troy ounces) 
Year and source Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 
1908... cumul 6,302 5,858 454 95 90 6 12 , 805 
r 702 8,387 570 185 70 11 17,875 
4 JJͤͤ ðVLſ ĩðâ 8 8,086 10, 322 1,261 r 129 64 10 r19,822 
From domestic sources: 
Crude platinum; gold 
and copper - 10,198 10,237 498 r 154 83 114 "21,184 
From foreign crude plati- 
num r = ER z Z Los z Z Sg 
Total. incus 10,198 110, 237 498 r 154 83 114  *21,184 
From domestic sources: 
Crude platinum; gold 
and copper refining. 8,708 10,836 594 173 62 7 15,880 
From foreign crude plati- 
III! te a Ge ei Se A Ec zu 
o ³A 3, 708 10, 836 594 178 62 T 15,380 


1045 


PLATINUM-GROUP METALS 


1971 (in parentheses) were as follows, in 
troy ounces: Platinum, 842,470 (782,248) ; 
palladium, 455,000 (593,842); rhodium 


47,419 (51,291); iridium, 
ruthenium, 5,635 (9,225); 
1,631 (4,169) . 


9,468 (12,063): 
and osmium, 


Table 4.—Secondary platinum-group metals recovered in the United States 


(Troy ounces) 


Year Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 
1968__......_.... . . eee 115,587 195,620 2,127 672 12,176 9,278 829,455 
1969_._.......... .. . 6, : 7,768 2,250 208 11,748 2,878 871,659 
J anre Su 118,298 208, 555 1,927 121 13,394 7,881 850,176 
I! 103,429 161,099 2,186 352 8,897 2,272 218,175 
1912: 3. 2n 8 75,942 162, 718 4, 393 149 11, "390 1; 049 255,641 


CONSUMPTION AND USES 


Platinum-group metal sales to consuming 
industries rose 23% in 1972 to 1.56 million 
ounces. Increases were recorded for every 
metal as follows, in percent: Platinum, 26; 
palladium, 15; iridium, 143; osmium, 13; 
rhodium, 34; and ruthenium, 143. Most 
categories of consumption were higher, 
with uses in the chemical industry showing 
the most significant advance. 

Sales of platinum rose to nearly 543,000 
ounces, 42% of which went to the chemi- 
cal industry. The chemical sales were 67% 
higher than in 1971. Platinum sales for pe- 
troleum refining dropped 32%, on the 
other hand, apparently because of a slow- 
down in new refinery construction. Sales to 
glass manufacturers declined, but manufac- 
turers of electrical equipment used nearly 
78% more platinum in 1972. Other uses 
also rose, including miscellaneous, which 
more than doubled. 

Palladium sales rose 15%, with increases 
in nearly every category with the exception 
of electrical, which declined slightly. Den- 
tal and medical sales of palladium rose 
5395. Electrical and chemical sales com- 


prised 49% and 33%, respectively, of all 


palladium sales in 1972. 

Iridium sales rose 143%, largely as a re- 
sult of a sharp rise in sales to the petro- 
leum industry for catalytic use. Petroleum 
accounted for only 3% of all iridium sales 
in 1971 but rose to 449, of sales in 1972. 
Sales for glassmaking were down sharply, 
apparently because of substitution by 
rhodium. Sales of osmium were 83% to 
the chemical industry, up from 70% in 
1971. The pattern of rhodium sales was 
not much different than in 1971, except 
for the jump in sales for glass manufac- 
ture to 30% of total rhodium sales. Ruth- 
enium sales boomed in chemical uses, ris- 


ing nearly 300% in that category. Sales in 
1972 were principally for chemical (75%) 
and electrical (12%) products. 

Uses of platinum-group metals remained 
largely related to their unique catalytic 
properties, corrosion resistance, high elec- 
trical conductivity, reflectance, and physical 
strength under adverse conditions. One of 
the major uses was in the chemical indus- 
try for nitric acid production through the 
oxidation of ammonia employing a plati- 
num-rhodium gauze. An estimate of the 
annual replacement costs—$9.7 million— 
for this market was published.? The petro- 
leum refining industry was reported to be 
changing from use of monometallic plati- 
num catalysts for reforming to a variety of 
new bimetallic catalysts. including plati- 
num-rhenium, platinum-iridium, and possi- 
bly also platinum-germanium and platinum- 
indium.3 The iridium catalyst development 
sparked an intensive search during the 
year for new sources of supply. Bimetallics 
were said to permit reforming at lower 
pressures and, as a result, gave longer 
catalyst life and greater octane yield. It 
was reported that bimetallics, while ac- 
counting for 30% of installed reforming 
capacity, were taking 75 to 8097 of the re- 
placement market in 1972. 

Development of platinum-based automo- 
tive exhaust emission control catalysts con- 
tinued during the year spurred by require- 
ments of the Clean Air Act of 1970 and 


? Burke, Donald P. Catalysts: Part 2: Chemical 
Catalysts. A Look at Eight Major Uses That Will 
Chew Up $90-$96 Million Worth of Catalysts 
This Nee as Week, v. 111, No. 19, Nov. 8, 


1915 p 

Ad piene Donald P. Catalysts: Part I: Petroleum 
sine. A Comprehensive Look at a $168- 
Million/Year Business Headed for Spectacular 
Growth. Chem. Week, v. 111, No. 18, Nov. 1, 
1972, pp. 23-38. 
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subsequent rulings under the Environmen- 
tal Protection Agency’s proposed standards. 
In pursuing efforts to meet the 1975 
requirements, a variety of combinations of 
platinum and other potential conversion 
compounds in or on various supporting 
media were under test. Generally, a combi- 
nation of platinum and palladium in a 5:2 
ratio was found acceptable, with possibly a 
small addition of ruthenium or other plat- 
inum-group metal.4 Estimates for the pre- 
cious metal values involved in each unit 
ranged, generally, from $5 to $15. Overall 
cost per converter unit, containing coated 
ceramic pebbles or a ceramic honeycomb 
structure, was substantially higher owing 
to fabrication expense. Problems of use 
and maintenance of emission controls were 
outlined.5 Most car manufacturers had 
made some commitment by yearend to 
purchase or manufacture platinum-based 
catalytic devices for their automobiles. 
Meanwhile, industry efforts were directed 
toward development of new types of en- 
gines or other means of propulsion that 
would be efficient but non-polluting. 
Availability of a special palladium cata- 
lyst on a ceramic support was announced 
for use in controlling nitric acid pollution, 
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especially from nitric acid plants but also 
from incinerators, etc, that may require 
controls when new standards are passed.9 
A platinum metals catalyst of undisclosed 
composition found use in small quantities 
for safety purposes in nuclear reactors by 
preventing hydrogen from reaching explo- 
sive concentrations. A new rhodium plat- 
ing process was announced for producing a 
highly reflective decorative finish,’ and fa- 
vorable electroplating properties of 
rhodium were described.? Alloy Metals, Inc., 
introduced a group of new silver-pallad- 
ium-aluminum alloys for brazing titanium, 
beryllium, zirconium, and dissimilar metal 
assemblies.10 


* Metals Week. Precious Metals: Platinum and 

l dium In At Detroit. V. 43, No. 40, Sept. 29, 
„ P. I. 

5 Chemical Week. EPA Clears the Air for Cata- 
lysts. V. 111, No. 19, Nov. 8, 1972, pp. 19-21. 

6 American Metal Market. Researcher Hails Pal- 
ladium as Acid Pollutant Fighter. V. 79, No. 4, 
Jan. 6, 1972, p. 13. : 

' American Metal Market. Platinum Metals Said 
Performing Vital Nuclear Safety Function V. 79, 
No. 219, Nov. 30, 1972, p. 11. 

8 Metals Week. Elsewhere in Precious Metals. 
V. 48, No. 26, June 26, 1972, p. 6. 

9 American Metal Market. Properties of Rhod- 
ium Well-Suited for Electroplating. V. 79, No. 
233, Dec. 20, 1972, p. 2a. 

19 American Metal Market. New Brazing Alloys 
Use Palladium. V. 79, No. 5, Jan, 7, 1972, p. 18. 


Table 5.—Platinum-group metals sold to consuming industries in the United States 
(Troy ounces) 


Year and industry Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 
e eee eee r 496,155 721,479 9,448 1,612 44,776 10,446 71,288,911 
1969 SE r531,708 758,738 14,218 1,472 50, 144 17,194 1,373, 469 
1575 22 r 474, 6564 739,343 10,905 1,707 48,897 21,289 71,296,795 

Chemical Strep ae ce delen 135,112 218,651 8,342 1,490 14,910 10,440 888,945 
Petroleum r 141,800 916 447 2 176 9 r 145,348 
lass____ TI 40,708 2817 635 A 8,362 E 4,937 
Electrical! 51,940 431, 505 2,619 == 9,084 4,351 499,499 
Dental and medical 23,097 61,594 611 631 81 236 6,20 
Jewelry and decorative. . 18, 577 18,752 1,104 -- 5,419 5,298 49,150 
Miscellaneous , 859 26,451 1,754 5 1,384 2,184 51,687 
Total. iau r481,088 760,106 15,512 2,126 34,366 22,518 71,265,716 
1972: 
Chemical.............- 225,895 292,710 12,429 1,997 15,358 40,984 589,878 
Petroleum 96,42 14,499 16, 725 zt 149 s 127,797 
C1111 Smee 26,970 2,250 58 -. 18,928 8 43,201 
Electrical! „381 425,081 4,042 ae 7,867 6,542 535,913 
Dental and medical..... 80,462 94,27 376 374 48 441 125,975 
Jewelry and decorative.. 20,655 19,375 1,565 14 6,593 1,810 50,012 
Miscellaneous 50,089 27, 835 2,559 12 2,157 4,899 87,551 
Total... ees 542,876 876,024 37,754 2,397 46,095 54,676 1,559,822 
r Revised. 
STOCKS 


Stocks of platinum-group metals held by 
refiners, importers, and dealers increased 
5% during the year, to 896,677 ounces. In- 


creases in stocks of individual metals were 


as 


follows: 


Palladium, 28%; 


rhodium, 


11%; and ruthenium, 1%. Platinum, iri- 
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dium, and osmium stocks fell 12%, 9% 
and 86%, respectively. In addition, there 
were Government stocks of platinum, pal- 
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ladium, and iridium, as detailed earlier. 
(See p. 2.) 


Table 6.—Refiner, importer, and dealer stocks of platinum-group metals in the 
United States, December 31 


(Troy ounces) 


Year Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 
1968_________ dna aas 822,982 398,882 15,127 2,402 55,097 13,271 802,711 
KU RE EES 870,675 608,716 14,505 2,878 55,833 24,876 1,077,478 
10 eser 846,852 332,726 13,366 1,868 47,767 22,753 765,332 
111 445,821 316,126 16, 434 604 51,529 26,270 856,784 
19721: C. ul Ee course 892,435 405,798 14,987 82 56,967 26,413 896,677 


1 Stocks in the Mercantile Exchange depositories as of Dec. 29, 1972, were platinum, 49,900 troy ounces, and 


palladium, 20,400 troy ounces. 


PRICES 


The producers’ price for platinum rose 
from $120-$125 to $130-$135 per ounce in 
July and remained at that level to the 
yearend. The palladium producers’ price 
began the year at $36-$38 per ounce, rose 
several times reaching $60-$61 in Novem- 
ber, and rose again in December to 
$68-$70 per ounce. Iridium rose about 
midyear from $150-$155 to $150-$195 per 
ounce. The producers’ prices for the other 
platinum metals remained unchanged dur- 
ing the year, as follows: Osmium, 
$200-$225; rhodium, $195—$200; and ruth- 
enium, $50-$55. 

The dealers’ prices for most of the plati- 
num metals rose sharply during the year. 
After a brief decline from $113-$116 to 
$102-$105 in January, platinum rose to 
$155-$160 in August, declined to 


$137-$143 in September, rose again to 
$147-$149 in December, and dropped back 
to $139-$141 at yearend. The dealers’ price 
for palladium declined from an initial 
$36-$37 to $30.50-$36 in the second quar- 
ter, then rose to $40.25-$42, and in August 
rose again to 560-562. After a decline to 
$59-$61 in September through November, 
the price rose to $69-$72, and finished the 
year at $67-$68. Iridium began the year at 
$145-$148, jumped to $525 in early May 
on the strength of news about its use in a 
new catalytic product, then declined to 
$275-$300 at yearend. Ruthenium prices 
advanced from $45 to $58-$60 per ounce 
during the year. The dealers’ price for os- 
mium declined from 5175-5200 to 
$150-$175; rhodium prices remained un- 
changed at $195—$198. 


FOREIGN TRADE 


Exports of platinum-group metals rose 
3395 in quantity and 55% in value com- 
pared with 1971 exports. Platinum exports 
alone rose 3095 in quantity and 50% in 
value; platinum comprised about 77% of 
the total quantity and 85% of the total 
value of all platinum-group exports in 
1972. Exports of other platinum-group 
metals rose 4695 in quantity and 879, in 
value in 1972. Of all platinum-group met- 
als exported, 9195 went to five principal 
countries—Japan, West Germany, the 
United Kingdom, Belgium-Luxembourg, 
and Italy. The sharpest increase in exports 
was to Japan, the quantity rising from 
about 94,265 ounces in 1971 to 254,460 
ounces in 1972. About 77% of the exports 


to Japan in 1972 consisted of unworked 
and partly worked but unrolled platinum 
metal. Exports to West Germany rose 33% 
in 1972; sharp declines were noted in ex- 
ports to the United Kingdom and France. 

U.S. imports of platinum-group metals 
rose 41% in quantity and 54% in value in 
1972. Unwrought platinum and palladium 
imports rose 10% and 31%, respectively. 
Semimanufactured forms increased, plati- 
num by 97% and palladium by 39%. Im- 
ports of all other platinum-group metals 
also rose sharply, with ruthenium more 
than doubling and iridium and rhodium 
up about 74% and 47%, respectively. 
About 91% of all imports came from four 
countries—the U.S.S.R., the United King- 
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dom, the Republic of South Africa, and 
Japan. Imports from the U.S.S.R. were up 
81% from those in 1971 and consisted 
mainly of palladium (67%) and platinum 
(20%) semimanufactures. Unwrought met- 
als were also imported from the U.S.S.R. 
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Imports of platinum-group metals from 
Japan were up nearly 5 times the 1971 
quantities. Imports from the Republic of 
South Africa rose 43%, while those from 
the United Kingdom rose only 6%. 


WORLD REVIEW 


World production of platinum- group 
metals rose 13% in 1972, chiefly because of 
expansions in the Republic of South Af- 
rica and in the U.S.S.R. Platinum produc- 
ers were buoyed by several large contracts 
to supply platinum metals to automobile 
manufacturers for exhaust control Al- 
though contracts generally had some kind 
of escape clause to limit deliveries if met- 
als were not needed, producers had ade- 
quate assurance to proceed with expansion 
plans. Most of the activity was in the area 
of the Merensky Reef, Republic of South 
Africa, and the Norilsk area, U.S.S.R. An 
estimated 80 to 90% of Soviet production 
continued to come from the Norilsk and 
Petsamo areas of the U.S.S.R., where cop- 
per and nickel ores contain a small frac- 
tion of an ounce per ton of platinum- 
group metals in the approximate following 
proportions: 30% platinum, 60% 
palladium, and the remaining 10% in 
ruthenium, rhodium, iridium, and osmium. 
Deposits in the Republic of South Africa, 
on the other hand, were estimated to con- 
tain the following proportions: 64% plati- 
num, 24% palladium, 5% ruthenium, 4% 
rhodium, 2% iridium, and less than 1% 
Osmium in ores generally averaging 0.15 
ounce of platinum metals per ton. Nickel, 
copper, and a little gold were also present 
in the South African ores. 

Philippine production contained in nick- 
el-cobalt concentrate produced by Acoje 
Mining Co. at Santa Cruz, Zambales Prov- 
ince, Luzon, rose sharply in 1972 and to- 
taled about 8,000 ounces, two-thirds of 
which was palladium. Concentrates were 
shipped to Japan for refining. Finland con- 
tinued to produce byproduct platinum 
from the Outokumpu Oy copper smelter. 
The International Mining Corp. operated 
dredges in the Choco and Nariño districts 


of Colombia and produced about the same 
quantity of platinum as reported in 1971. 
Canadian production declined in 1972 
owing to a cutback in nickel production 
because of oversupply. Most production 
came from the Sudbury district as a by- 
product of nickel-copper operations of In- 
ternational Nickel Co. of Canada Ltd. and 
Falconbridge Nickel Mines Ltd. The bulk 
of the platinum was refined at Acton in 
the United Kingdom, and at Newark, N.J. 

South Africa, Republic of.—South Afri- 
can production resumed its upward trend 
after dropping sharply in 1971 because of 
depressed markets. With the renewed as- 
surance that platinum catalyst demands 
would greatly expand sales, producers had 
a variety of projects underway. Rustenburg 
Platinum Mines Ltd. and Impala Platinum 
Ltd. completed smelter and mine expan- 
sions begun in 1970 and planned addi- 
tional improvements. Rustenburg's New 
Wadeville refinery to extract platinum- 
group metals from matte was scheduled for 
operation in 1974, and thereafter only a 
small portion of the matte product would 
be exported. Ore reserves of potential new 
mines in four areas held by Rustenburg's 
parent company, Johannesburg Consoli- 
dated Investment Co. Ltd. (JCI), were as 
follows: Swartkop, 300 million metric tons, 
70-80% payable; Derbroken, 100 million 
tons, 70-80% payable; unnamed property 
on updip side of the Atok mine, 200 mil- 
lion tons, 30% payable; and Potgietersrust, 
50 million tons (opencast). Reserves of 
other companies. were generally adequate 
for planned expansions, although addi- 
tional shafts and increased milling and re- 
fining capacities were expected to be re- 
quired. Estimated mine capacities and 
production rates in 1972 were as follows, 
in thousand ounces: 
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Capacity (yearend) Production 
Mine Platinum- Platinum- 
grou Platinum grou Platinum 
m metals 
Rustenburg, including Union section 1,700 1,200 800 500 
Im (Bafokeng) ..............................- 600 850 500 850 
Western Plats (began in March 1971) 135 100 135 100 
] i^ EEE ⁰A—h—;—. c 18 11 18 11 
Total o. C u asc mm Ea 2,458 1,661 1,453 961 
The Merensky Reef platinum deposits an expansion program underway. The 


and platinum processing in the Republic 
of South Africa were described.11 Installed 
annual capacity of the industry was esti- 
mated at 1.5 million troy ounces of plati- 
num and 1 million ounces of other plati- 
num-group metals (mainly palladium). 
The largest of four active producers was 
Rustenburg Platinum Mines Ltd., with in- 
stalled capacity of 1.7 million ounces and 


main concentration of values in the Mer- 
ensky Reef was confined to a persistent 
34-inch chromite-rich platiniferous band. 
Ores were concentrated at Waterval and 
Klipfontein and concentrates were smelted 
to matte at Waterval. Future production 
based on existing expansion plans in Sep- 
tember 1972 was, as follows, in thousand 
ounces of platinum-group metals: 


Mine 1978 1974 1975 1980 
Rustenburnn gn „„ 1.700 2, 000 2,200 8,000 
JTUTEC!W(u(G⁵ͤ AAV 600 850 950 1,500 
Western Plats_____ go ee wow ͤu ̃ͤ 185 235 285 500 
NEE EE 18 40 290 850 
Bland- oho ß zn ee SO b ie a (i) 300 475 
171 sess umasa mou bu Ga ĩͤ y M S sms 2,508 8,125 4,025 5,825 


1 Possibly some production in late 1974. 


Labor shortages and limited local short- 
term financing loomed as problems to ex- 
panded production. It was estimated that 
10,000 workers were needed per 300,000 
ounces of platinum production. Competi- 
tion with South African gold producers for 
labor was a factor. About 300 million 
South African rands ($360 million) in 
capital financing was estimated to be 


needed for each 1-million-ounce expansion 
over the 1972 production levels. 

Marketing of South African production 
continued through established sales chan- 
nels in Europe, Japan, and the United 
States. Output of Rustenburg Platinum 


1 Engineering & Mining Journal. South Africa: 
An Explosive Mineral Potential. V. 173, No. 11, 
November 1972, pp. 122-123, 178-180. 


Table 10.—Platinum group metals: World production by country 1 


(Troy ounces) 


Country 1970 1971 1972 » 
Canada: Platinum and other platinum group metals 482 , 428 415,169 899,000 
Colombia: Placer platinum ů1— 26 ,358 25,610 e 26,000 
Ethiopia: Placer platinum __............-...------------------- 278 217 248 
Finland: Platinum-group metals recovered from domestic copper 
1 ores by copper refinery „ 645 600 650 
apan: 
á Palladium from refineries._..._........-..----.---.--------- 4,610 5,375 5,659 
Platinum from refiner ies 8,296 8,451 4,240 
Philippines: 
alladium metal_________._.............---.-------------- 878 1,756 4,810 
Platinum metal_____ o 229 . mado 852 703 2,712 
South Africa, Republic of: 
atinum-group metals from platinum ore 1,500,000 1,250,000 1,800,000 
Osmiridium from gold ores (sales) 2, 8,200 8, 
U.S.S.R.: Placer platinum and platinum-group metal recovered from 
platinum-nickel-copper or ess „„ 2,200,000 2,300,000 2,350,000 
United States: Crude placer pun and byproduct metals re- 
covered largely from domestic gold and copper refinin g 17,816 18,029 17,112 
TOM cancel sl tunpa DULL e oet een Saa 4,288,956 4, 084, 110 4,618,481 


* Estimate. P Preliminary. 


1 Excludes refined platinum production from Norway, which is derived from imported raw materials, chiefly 
(if not wholly) of Canadian origin, in order to avoid double counting. 
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Mines Ltd. was marketed by Johnson 
Matthey & Co. Ltd. and Engelhard Miner- 
als & Chemicals Corp.; Impala Platinum 
Ltd. sold through Ayrton Metals Ltd.; 
Western Platinum Ltd. sales were handled 
by Falconbridge Nickel Mines Ltd.; and 
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Atok Investments (Pty) Ltd’s limited pro- 
duction was sold through the Anglo-Vaal 
Group. Stocks of platinum-group metals on 
hand in South Africa were estimated about 
500,000 ounces in September 1972. 


TECHNOLOGY 


Interest in platinum technology in 1972 
centered around development of viable cat- 
alytic exhaust emission systems for auto- 
mobiles to enable new production models 
to meet the requirements of the Clean Air 
Act of 1970, as amended. Problems of con- 
figuration, support mechanisms, most effec- 
tive and economic platinum metal compo- 
sitions, durability and location of units 
with respect to other exhaust components 
were studied.12 Generally, a composition of 
platinum and palladium on a ceramic hon- 
eycomb support structure was found to 
be effective and promising. General Motors 
Corp. reportedly was testing two dual cat- 
alytic systems, one of which would use a 
combination of 0.1 ounce of platinum and 
0.04 ounce of palladium per automobile.13 
Ruthenium was also expected to be incor- 
porated in smaller quantities. With the ex- 
pected use of platinum catalytic devices 
will come increased demand for unleaded 
gasolines, because lead in existing fuels 
“poisons” the catalysts rendering the units 
ineffective. A consequence was that plati- 
num metals would also be needed in 
greater quantities for reforming and other 
refining operations to increase gasoline ex- 
traction and octane ratings. 

As in past years, Johnson, Matthey & Co. 
Ltd., of London, published its quarterly, 
Platinum Metals Review, describing re- 
search and developments in the platinum 
metals. Among the more interesting reports 
in 1972 were those on “High Pressure Re- 
search on Palladium-Hydrogen Systems" 
(January, pp. 10-15), "Platinum Catalysts 
in Lead-Free Gasoline Production" (April, 
pp. 42-47), "Automobile Emission Control 
Systems" (July, pp. 74-86), and a review of 
the "Fifth International Congress on Catal- 
ysis" (October, pp. 138-189). Unique cat- 
alytic properties were noted when plati- 
num metal halides were reacted with 
aromatic radical-ions such as sodium nap- 
thalide and related species in a study of 
the products of such reactions.14 As an ex- 
ample, platinum prepared in this way 


could be dissolved readily in hot 68% ni- 
tric acid. Outstanding activity was shown 
by the platinum-group metals as catalysts 
in the oxidation of organic compounds by 
molecular oxygen. Electrostatic and mag- 
netic susceptibility properties were also 
changed. 


Occurrence and distribution of platinum, 
palladium, and rhodium in the Stillwater 
Complex of Montana was described.15 Val- 
ues generally were too low to have eco- 
nomic significance. Existence of a platinum 
indicator flower, identified as Eritrichium 
chamissonis, was reported in Alaska after a 
study of its association with ultrabasic 
rocks on Red Mountain, believed to be the 
source of platinum deposits in Goodnews 
Bay, Alaska.16 The flower was found to be 
a useful prospecting guide to the soil over- 
lying deposits. These soils were favored by 
the plant owing to release of leachable ca- 
tions in the process of weathering, but the 
plant itself did not appear to take up 
platinum. 

Platinum-group metals were recovered 
with other precious metals from electronic 
scrap in experiments conducted by the Bu- 
reau of Mines at its Salt Lake City Metal- 
lurgy Research Center?? and its Boulder 
City Metallurgy Research Laboratory.18 


1? Work cited in footnote 5. 

13 Work cited in 5 4. 

14 Booth, D. J., D. Bryce-Smith, and A. Gilbert. 
Novel Procedures for the Preparation of Plati- 
num and Other Metals in Forms Having Abnor- 
mally High Catalytic Activity. Chem. & Ind. 
(London), No. 17, Sept. 2, 1972, pp. 688-689. 

15 Page, Norman is Leonard B. Riley, and 
Joseph Haffty. Vertical and Lateral Variation of 
Platinum, Palladium, and Rhodium in the Still- 
water Complex, Montana. Econ. Geol., v. 67, No. 
7, November 1972, pp. 915-923. 

16 Rudolph, W. W. and J. R. Moore. A New 
and Strange Prospecting Guide. Alaska Construc- 
tion & Oil Report, SE 1972, pp. 40-41. 

17 Dannenberg, O., .M. Maurice, and G. 
M. Potter. 8 of Precious Metals From 
Electronic Scrap. BuMines RI 7683, 1972, 19 pp. 

18 Sullivan, T. A., R. L. de Beauchamp, and E. 
L. Singleton. Recovery of Aluminum, ase, and 
Precious Metals From Electronic Scrap. BuMines 
RI 7617, 1972, 16 pp. 


Potash 


By Donald E. Eilertsen 1 


Moderate production, higher prices, rec- 
ord consumption and imports, and unu- 
sually large exports were some of the high- 
lights of marketable potassium salts in the 
United States in 1972. Imports of potash 
were larger than domestic production for 
the second consecutive year. The Province 


of Saskatchewan, Canada, continued its 
production and pricing regulations for the 
third consecutive year. These regulations 
have been largely responsible for higher 
worldwide potassium muriate prices since 
the low prices of 1969. 


Table 1.—Salient statistics on potassium salts 
(Thousand short tons and thousand dollars) 


Item 1968 1969 1970 1971 1972 
United States: 
Production of potassium salts, marketable____ __ 4,769 4,918 4,853 4,548 4,738 
Approximate K:0 equivalent............ ,722 2,804 2,129 2,587 2,659 
( ˙»¹»AAA ³⁵³˙A 8 75, 664 78,57. 98,123 100,527 106,680 
Sales of potassium salts by producers 5,091 5,940 4,703 4,578 4,653 
Approximate K:0 equivalent 2,918 8,069 2,669 2,592 2,618 
Value at plant 81,620 18,062 92,378 102,099 104,680 
Average value per ton 16.08 14.62 19.64 .80 22.50 
Exports of potassium salts 114... 1,308 1,238 966 1,033 1,358 
Approximate K:0 equivalent .......... 785 700 544 564 764 
IIC eelere 88,853 88,061 28,473 35, 323 45, 858 
Imports for SE of potassium salts 1. 8,644 3,926 4,403 4,672 4,979 
Approximate K:0 equivalent . ,166 2,882 2,605 2,766 2,961 
Ve IT EES 71,910 60,703 94,784 111,844 119,666 
Apparent consumption of potassium salts 2. 7,432 8,088 8,140 8,217 279 
Approximate K :O equivalent 4,344 4,701 4, 780 4,794 4,815 
World: Production, marketable: 
Approximate K :O equivalent 17,867 19,198 20,013 21,817 22,465 


1 Excludes potassium chemicals and mixed fertilizers. 


2 Measured by sold or used plus imports minus exports. 


DOMESTIC PRODUCTION 


Domestic production of marketable po- 
tassium salts consisting of potassium chlo- 
rides (muriates), potassium- magnesium 
sulfate, potassium sulfate, and mine- run 
salts in terms of potassium monoxide 
(K2O) equivalent was 2.8% larger than in 
1971. Production has ranged from 2.6 to 
2.8 million tons of KO annually since 
1968; record production of 3.3 million tons 
of KO production occurred in 1966. 
Eleven producers in three States produced 
marketable potassium salts in 1972. The 
companies were AMAX Chemical Corp., 
Duval Corp. International Minerals & 
Chemical Corp. (IMC), Kerr-McGee Corp., 
National Potash Co., Potash Co. of Amer- 
ica, Division of Ideal Basic Industries, Inc., 


1 physical scientist, 


and Teledyne Potash (formerly United 
States Potash & Chemical Co.) all in New 
Mexico; Great Salt Lake Minerals & Chem- 
icals Corp., Kaiser Aluminum & Chemical 
Corp. and Texas Gulf, Inc. (formerly 
Texas Gulf Sulphur Co.) in Utah; and 
Kerr-McGee Corp. (American Potash Divi- 
sion), in California. 

New Mexico accounted for 86.3% of the 
national production of marketable K2O in 
1972. The average grade of mined ore de- 
clined from 17.3% K2O in 1971 to 16.3% 
K>O in 1972, the lowest in many years. 


Division of Nonmetallic 
Minerals (retired). 
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Table 2.—Marketable potassium salts produced and sold or used in the United States, 
in 1972, by product 


(Thousand short tons and thousand dollars) 


Production Sold or used 
Item Gross K:0 Gross K:0 
weight uiva- Value! weight  equiva- Value 
ent ent 
January-June 1972: 

Muriate of potash, 60% K:0 minimum: 
Standar lll 879 17, 505 975 595 19,684 
Coarse-.... . eee A es 494 302 10,889 540 880 11,888 
Granular.......................... 890 287 8,911 888 283 8,820 
Potassium sulfat 182 93 ; 204 105 8,220 
Other potassium salts ꝶ³ 222 446 175 8,984 525 208 10,549 
l/. 2,391 1,844 68,580 2,627 1,467 59,057 

July—December 1972: 

Muriate of potash, 60% KsO minimum: 
Standa dl 2 888 541 17,962 822 502 16, 705 
n K 488 295 10,216 401 246 8,478 
All! .. . .. wear Rena 870 225 297 181 6,199 
Potassium sulfat 212 109 9,170 168 87 7,815 

Other potassium salta?. 222. 395 144 8,001 886 186 92 
Totalt- ³¹ ¹ A 2,847 1,815 53, 100 2,026 1,150 45,628 
Grand total. 4,788 2,659 106,680 4,658 32,618 104, 680 
1 Derived from reported value of “Sold or used.” 


2 Figures for c cal and soluble muriates and manure salts are included with potassium-magnesium sulfate. 
3 Data may not add to totals shown because of independent rounding. 


Table 3.—Crude potassium salts produced, and marketable salts produced and sold or used 
in New Mexico 


(Thousand short tons and thousand dollars) 


Crude salts 1 Marketable potassium salts 
Mine production Production Sold or used 
Period —ͤ— 
Gross Kai Gross K:0 Gross K30 
weight oquv: weight equiv Value? weight equiv- Value 
t nt t 
1971 
January-June........ 8,298 1,458 2,186 1,210 46,195 2,484 1,404 54,462 
July-December. ..... 7,824 1,888 1,894 1,081 40,494 1,617 914 84,868 
Tell. 16,117 22,792 4,080 2,291 86,689 4,101 22,817 89,825 
1972: 
January-June........ 8,718 1,460 2,128 1,187 47,018 2,886 1,294 51,400 
July-December. ..... 8,561 1,411 1,994 1,108 44,097 1,758 991 88,461 
Total............. 17,285 2,871 4,122 32,296 91,115 4,089 2,285 89,861 
1 Sylvite and langbeinite. 


2 Derived from reported value of “Sold or used." 
s Data may not add to totals shown because of independent rounding. 


Potash producers in the United States 
had about 3.5 million tons of K5O plant 


Texas Gulf, Inc, resumed potassium 
chloride production at its Cane Creek op- 


capacity in 1972 of which New Mexico ac- 
counted for approximately 2.8 million tons. 
Based on these figures, the potash industry 
of the United States operated at 76.5% ca- 
pacity in 1972, and New Mexico producers 
operated at 82.495 capacity. The United 
States consumes much more potash than it 
has plant capacity. Consequently, large 
quantities of potash are imported to meet 
demand. 


eration at Potash, Utah, in March after 
converting from underground mechanized 
mining to a combination of solution min- 
ing and solar evaporation. The mixed 
salts, consisting of potassium and sodium 
chlorides, are separated in the company's 
original refinery. This is the first potash 
solution mining operation in the United 
States; the only other similar operation is 
in Saskatchewan, Canada. 
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Figure 1.—Marketable production, apparent 5 exports, and imports 


of potassium salts measured in 


Searles Lake Chemical Corp., a subsidi- 
ary of Occidental Petroleum Corp., contin- 
ued preparations to extract potassium sul- 
fate, borax products, and soda ash from 
brines at Searles Lake, Calif. 


Rath equivalent. 


Approximately 178,000 tons of liquid po- 
tassium hydroxide, caustic potash, 88% to 
92% pure, was produced from chemical- 
grade potassium muriate in the United 
States in 1972. 
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CONSUMPTION AND USES 


Apparent consumption of 8.27 `million 
tons of potassium salts (4.1 million tons 
of K20), measured by sales plus imports 
minus exports, continued the trend of es- 
tablishing new records. The United States, 
as usual, continued to be the world’s largest 
consumer of potash. 

According to the Potash Institute of 
North America, deliveries of domestic and 
imported potassium salts for agricultural 
and chemical purposes in the United 
States were 4.65 million tons of Ka 
equivalent. Of this quantity, 4.38 million 
tons of K;O (94.2%) was agricultural pot- 
ash, and 0.27 million tons (5.8%) was 


chemical potash. Illinois, Iowa, Indiana, 
Minnesota, and Ohio were the largest re- 
cipients of potash for agriculture, and to- 
gether accounted for 38.2% of this total. 
New York, Illinois, Alabama, Delaware, 
and Kentucky accounted for 72.4% of the 
potash delivered for chemicals. 

A large use for chemical-grade potassium 
chloride is as raw material for producing 
electrolytic potassium hydroxide (caustic 
potash) and byproduct chlorine. Caustic 
potash has direct applications and also 
large usage as starting material for produc- 
ing many other chemicals for a variety of 
uses. 


Table 4.—Deliveries of potash salts in 1972, by State of destination 
(Short tons K:0 equivalent) 


Agricul- Chemical Agricul- Chemical 
Destination tural potash Destination tural potash 
potash potash 

Alabama 129,045 41,089 Nebraska 88,573 501 
e 712 1,459 ^ Nevada................... 61 719 
Arkansas 78,072 479 New Hampshire 278 65 
California 62, 197 4,002 New Jersey p 13, 756 1,554 
Colorado 10, 065 43 New Mexico 4, 004 151 
Copnnectieut. ............. 8,188 816 New York 94,185 64,142 
Delaware 29, 521 22,822 North Carolina 120,785 819 
IC !. 8 280,333 907 North Dakota 12,708 9 
Georgia 227, 590 2,860 Ohio 252, 644 8,868 
Hawaii 24, 882 -. Oklabhomga «„ 25, 900 298 
telen gees 10,278 e oÑ: u usu u EISE 12,660 1,464 
ies. 416,308 48,942 Pennsylvania 54,860 5,406 
Indiana_. . . „ä 805,198 7,840 Rhode Island. ............- 1,796 441 
It 3; 428 8,994 South Carolin. 84,487 416 
Kánias...---..2-29-- 32x 37,498 2,296 South Dakota 8, 406 25 
Kentucky- --.-------------- 95,252 17,885 Tennessee 110,474 89 
Louisiana 50, 228 715 Texas....... . . . ee kee. 236,588 9,043 
Maine 432 98 Eenegung 558 276 
Maryland__. 59,833 1,425 Vermont 5,402 T" 

Massachusetts 8,088 649 Vireinig 73,696 
Michigan. 140,944 1,214 Washington 29,141 2,820 
Minnesota.................- 297,571 2,268 West Virginia 3,910 1,950 
Mississippi 135,309 1,000 Wisconsin 216,025 1,185 
Qum RN MEE IN ERES qot x 211,838 2,151 Wvoming g 1,589 374 
Montana.........-..-.-...- 4,122 5  — Z 
oil!!! uuu 14,880,698 2268, 644 


1 Distribution of K: O— 1, 292,782 tons as standard muriate, 1,512,042 tons as coarse muriate, 1,106,077 tons 


as granular muriate, 281,800 tons as soluble muriate, and 1 


88,542 tons as sulfates. 


2 Distribution of K10—188,122 tons as muriate, 76,830 tons as soluble muriate, and 8,692 tons as sulfates. 
Source: Potash Institute of North America, Atlanta, Ga. 


STOCKS 


At yearend, producers’ stocks totaled 
881,000 tons of marketable potassium salts 
containing 469,000 tons of K>O equivalent 
—9.6% more K5O than in 1971. Yearend 
stocks of imported potassium salts were not 
available. 


Table 5.—Yearend stocks of marketable 
potassium salts in the United States 


(Thousand short tons) 


Number Stocks, Dec. 31 
Year of 

producers Gross Kai 
weight equivalent 
1988 E 13 1,175 676 
1969____.... 8 12 128 892 
110 8 18 875 454 
1911... ses 11 796 428 
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TRANSPORTATION 


Freight rates were obtained for ship- 
ments of muriate of potash (KCl) from 
points of origin in the United States and 
Canada to various destinations in the 
United States. One analysis, based on a 
minimum weight of 40 tons of KCl per 
car (table 6), indicated that U.S. produc- 
ers would have a shipping cost advantage 
and could ship KCl at lower freight rates 
from their plants to points south of a zig- 
zag line extending from the northeastern 
corner of Idaho, to Billings, Mont., North 
Platte, Nebr., Des Moines, Iowa, St. Louis, 
Mo., Madison, Wis., Chicago, III., Indian- 
apolis, Ind., Lansing, Mich., Columbus, 
Ohio, Harrisburg, Pa., Richmond, Va., Bal- 
timore, Md., Syracuse, N.Y., and Concord, 
N.H.; whereas Canadian producers would 
have the advantage in shipping to points 
north of the same line. 

Another analysis indicated that New 
Mexico producers could ship KC1 advanta- 
geously to points south of a zigzag line ex- 
tending from Seattle, Wash., to Portland, 
Oreg., Pocatello, Idaho, a point a few 


miles north of Casper, Wyo., then to 
North Platte, Nebr., Des Moines, Iowa, 
Madison, Wis., Chicago, Ill, Lansing, 
Mich., Indianapolis, Ind., Columbus, Ohio, 
Richmond, Va., Baltimore, Md., Harris- 
burg, Pa., Syracuse, N.Y., and Concord, 
N.H. For several destinations, the freight 
rates were lower for larger minimum 
weights per car. Canadian producers would 
have the lower rates for KC1 shipped to 
points north of this line. 

The study also revealed that considera- 
ble KC1 is transported by rail and truck 
from certain Saskatchewan producers to 
Northgate, N. Dak., for reshipment by train 
to various destinations in the United 
States. For a minimum weight of 40 tons 
per car, the freight rate to Northgate from 
Saskatchewan was quoted at $16.05 per ton. 
However, for minimum weights of 50 tons 
in box cars or 60 tons in covered hopper 
cars, the rate was $14.77 per ton. Large 
tonnages of potassium muriate from Sas- 
katchewan were reportedly transported 


Table 6.—Freight rates per short ton of muriate of potash (KC1) from producing centers 
to various destinations, minimum weight 40 short tons of KC1 per car 


From From From From From 
Destination Carlsbad, Trona, Wendover, Potasb, Saskatchewan, 

N. Mex. Calif. Utah Utah Canada 

Atlanta, Ga. $19.89 $21.78 $21.14 $20.97 $21.87 
Baltimore, Md 22.74 24.95 24.95 22.74 22.74 
Baton Rouge, La 16.96 20.44 19.68 19.11 20.98 
Billings, Mont ------------------- 18.77 20.44 16.98 16.98 16.98 
Bismarck, N. Dak_.. 17.13 20.44 17.18 17.18 16.05 
Casper, WYWVoo . 17.18 19.72 16.77 14.96 18.77 
Chicago, IIIIIII 18. 86 21.70 19.51 18.86 18.86 
Columbia, S.C. .................... 20.51 22.41 21.14 21.62 22.'16 
Columbus, OL puya dad 8 20.79 22.78 21.48 20.79 20.79 
Concord, NH 28.88 25.60 25.60 23.88 28.88 
Denver, Col oo 17.18 19.72 17.18 9.21 19.62 
Des Moines, IW a.. 16.71 19.76 16.71 16.71 16.71 
Harrisburg, Pa... 22.74 24. 95 24. 95 22.74 22.74 
Indianapolis, Ind 20. 54 22.47 21.18 20.54 20.54 
Jackson, Miss 17.30 19.62 18.99 18.75 20.09 
Jacksonville, Fla___ 20.80 22.15 21.52 21.87 22.76 
Lansing, Mich. ...................- 20.79 22.78 21.48 20.79 20.79 
Le ton, Ky. os eas 20.79 21.78 21.49 20.79 20.98 
Little Rock, Ark 17.11 20.44 19.68 19.11 20.98 
Madison, Wiss. 17.31 20.60 17.91 17.81 17.81 
Montgomery, Ala. ................. 18.74 20.65 20.00 19.81 20.98 
Nashville, Tenn...................- 19.25 21.15 20.51 20.40 20.88 
North Platte, Nebr..............--. 17.18 19.72 17.18 17.18 17.81 
Oklahoma City, Oklaa 11.74 17.39 19.63 19.11 20.98 
Pierre, S. Dak. .................-.. 17.18 20.44 17.18 17.18 16.87 
Pocatello, Idaho.................... 28.41 20.38 11.20 17.29 28.86 
Portland, Oreg..................... 21.57 18.35 18.35 18.85 21.57 
Raleigh, N.C.....................- 21.78 28.68 23.04 22.92 22.76 
Richmond, Va 22.74 24.10 24. 95 22.74 22.74 
Seattle, Wash... 22. 28 19.08 19.08 19.08 22.38 
St. Louis, Mo 17.18 20.44 17.18 17.18 17.31 
St. Paul, Minn. 17.18 20.44 17.31 17.18 16.28 
Syracuse, N. 22.74 24.95 24.95 22.74 22.74 
exarkana, Tek 18.65 17.89 19.63 19.11 21.67 
Wichita, Kans. ...........--.-.---- 16.71 19.72 16.71 16.71 19.62 
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by truck to Northgate, for about $4.75 per 
ton. 

From Northgate, the KCl is transported 
by unit trainloads weighing at least 10,000 
tons to Minneapolis and St. Paul, Minn., 
and Allovez, Wis., at $4.23 per ton; to Al- 
bert Lea, Minn., and Manly, Iowa, at $4.74 
per ton; to Mendota and Beardstown, 
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Ill, at $6.00 per ton; to Menon and 
Sheridan, Ind., at $6.83 per ton; and 
to Bellefontaine and Columbus, Ohio, at 
$7.77 per ton.2 These low rates are obtain- 
able only when the total tonnage from all 
shippers amounts to 200,000 tons during 
January to June, or 220,000 tons during 
July to December. 


PRICES 


Standard domestic potassium muriate 
(KCl), Lob, refineries, had an average 
sales value of $20.22 per ton in 1972 com- 
pared with $19.27 per ton of KCI in 1971. 
The average sales value of coarse KCl was 
$21.58 per ton compared with $21.50 per 
ton in 1971. The average sales value of 
granular KCI was $22.09 per ton in 1972 
compared with $22.84 per ton in 1971. 

The average sales value of domestic po- 
tassium sulfate at refineries was $41.76 per 
ton compared with $36.43 per ton in 1971. 

The average value of U.S. imports for 
consumption of all types of potassium mu- 
riate from Canada was $22.97 per ton of 


KCl at Canadian points of exportation 
compared with $23.18 per ton in 1971. 

Higher prices since 1970 have been 
largely attributed to existence of the Prov- 
ince of Saskatchewan's Potash Conservation 
Regulations. 

Quoted prices on various New Mexico 
and Saskatchewan potash materials are 
shown in table 7. 

In Phase II of the President’s economic 
stabilization controls, effective November 
1971, the Price Commission permitted pot- 
ash producers to continue using seasonal 
fluctuations of prices for their products. 


Table 7.—Bulk prices for potash in 19721 
(U.S. cents per unit K: O) 


Jan. 1 Feb. 1 May 15  July-Aug. Sept Dee, 
Muriate, 60% K:0 minim 
Carisba d, N. Mex. and 8 Sail ted n 2 
8 BEE 88.75 85 88.75 88.75 88.75 
Soluble 62% to 68% K:-0 . 86 88 85 Be 36 
ena Sasa 8 89 42 87 SS 89 
Gran inulat EE 40 43 88 ae 40 
Sulfate of potash, 50% K: O minimum: 
Carlsbad, N. Mex.: 
EE 80 ES "Ne e 80 
E 90 rs 2 EN 90 
neun n salta, minimum 20% Ka, Carlsbad, 
AE PEPEE EON EE EE 7.65 E? EA =a 17.65 


1 Carlots, f.o.b. cars. 
? Saskatchewan shipments to U.S. destinations. 


Source: Potash Co. of America, Division of Ideal Basic Industries, Inc. 


FOREIGN TRADE 


Exports and imports of potash fertilizer 
and chemical materials are shown in tables 
8-9. 

Exports of 1.35 million tons of potas- 
sium salts (764,000 tons of K2O) were un- 
usually large. Of these salts, 1.13 million 
tons were potassium chloride. 

Imports for consumption of potash mate- 
rials are shown in tables 10-11. Imports 
for consumption of 4.97 million tons of 
potassium salts (2.96 million tons of K20) 


broke all records and were larger than do- 
mestic production for the second consecu- 
tive year. A total of 4.64 million tons of 
potassium chloride (about 2.8 million tons 
of K2O) valued at 5106.5 million was im- 
ported from Canada in 1972 compared 
with 4.4 million tons of potassium chloride 
(2.7 million tons of K;O) valued at $102.9 
million in 1971. 


3 Burlington Northern, Inc. Freight Tariff 


13-C. Oct 6, 1972, 12 pp. 
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POTASH 


Shipments (awards) of various domestic 
fertilizer materials financed by the Agency 
for International Development (AID) in 
1972 included 5,512 short tons of potas- 
sium chloride and potassium sulfate 
($328,958) to South Vietnam. In 1971, 
AID-financed shipments of various domes- 
tic fertilizer materials included 4,850 tons 


WORLD 


World production of marketable potash 
continued at a high level in 1972 as shown 
in table 12. According to preliminary esti- 
mates, the United States was the fourth 
largest producer. In slightly over a decade, 
Canada emerged from a nonproducer of 
potash to the country with the world’s 
largest potash capacity, 8.3 million tons of 
K20 annually. The potash operations are all 


Table 12.—Marketable potash: 
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of potassium chloride ($240,988), 8,047 
tons of potassium sulfate ($528,995) , and 
772 tons of sulfate of potash magnesia 
($33,355) to South Vietnam, 3,858 tons of 
potassium chloride ($103,600) to Colom- 
bia, and 4,985 tons of potassium sulfate 
($257,834) to Nigeria and Morocco. 


REVIEW 


in Saskatchewan. The Province continued 
to regulate its huge potash industry with 
production and minimum price controls 
for the third consecutive year; the facilities 
operated at about 52% capacity in 1972. 

The Saskatchewan Potash Conservation 
Regulations have been acclaimed by some 
producers as an outstanding success.3 A de- 
tailed review of the regulations was 
published.“ 


World production by country 


(Thousand short tons, K: O equivalent) 


Country 1970 1971 1972 v 

0000 U TELS 8,420 4,000 4,180 
FC ͥ A Eege 24 34 26 
Congo (Brazzaville)_......_..........-----.-2 . . . „„ r 138 287 e 810 
y. 2 NU MOMENTAN 2,099 2,204 e 1,930 
Germany, ESgt... ae ecce . . l... ...... .. e 8 2,666 2,674 e 2,680 
Germany, Weit... 2,916 8,218 8,186 
/. dd y G o e kaz ee 611 er 617 618 
LEE EE 251 286 288 
BDO MEME d Ee aa ee r 654 666 678 
S.S ` eas on ͤ tes y y RIDES 8 4,505 5,299 e 6,060 
United Stati... -ĩĩ r k ewes ese wes 2,729 2,587 2,659 
Total. bee See ewa wee cows tonc ͤĩ d D. Gu. 22 ma r 20,018 21,817 22, 465 

e Estimate p Preliminary. r Revised. 


Australia.—Texada Mines Pty., Ltd., re- 
portedly began construction of an 88,000 
short-ton potash plant costing $4.5 million 
at Lake McLeod, north of Carnarvon, 
Western Australia. The plant will produce 
potash from brine and is expected to come 
onstream in May 1973. The facility can be 
easily enlarged to produce 154,000 short 
tons of potash annually and, if the demand 
is brisk, expanded to produce 309,000 short 
tons annually.5 

Canada.—Cominco, Ltd., resumed sylvin- 
ite mining operations at Vade, Saskatche- 
wan, in September after being shut down 
since August 1970 as the result of a mine 
flood.6 

Saskatchewan potash producers organized 
Canpotex, Ltd., to develop larger offshore 
markets for their potassium chlorides. 

American Metal Climax, Inc., made an 


agreement in 1971 with IMC (Canada) to 
purchase some of IMC’s potash reserves in 
Saskatchewan for producing potassium mu- 
riate through IMC's facilities. 

Potash Co. of America, Division of Ideal 
Basic Industries, Inc., signed an agreement 
with the Province of New Brunswick giv- 


ing the company the sole right to explore 
the new potash deposits in the Sussex area. 
The deposits are near the deepwater port 


3 International Minerals & Chemical Corp. 
Canadian Potash Industry: A Study in Govern- 
ment Cooperation. ApH 19. 1972, 24 pp. 

4 Karvonen, D. A. Saskatchewan Potash 
F rorationing and Price eg takilan Program. 

Can. Min. and Met. J., v. 66, No. 732, April 
197 3, pp. 69-74. 

5 Chemical Marketing Popote, Potash Plant 
Down Under is Based on a New Process. V. 202, 
No. 23, Dec. 4, 1972, p. 29. 

Northern Miner (Toronto). Cominco Forum 

Pun Beuna Production. V. 58, No. 41, 

28, 1972, pp. 1, 6. 
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of Saint John. The agreement also gave 


the company first option to develop the ' 


deposits commercially.7 

China, Peoples Republic of.—Potassium 
chloride and various other byproducts are 
produced during the treatment of lake salt 
in Tsinghai. 

Israel.—A new potassium nitrate plant 
with a capacity of 120,000 short tons per 
year reportedly operated at full capacity. 
Potassium chloride originating in Israel is 
reacted with nitric acid in aqueous isoamyl 
alcohol yielding potassium nitrate. The ni- 
trate is removed and further treated for 
marketing.§ 

US.S.R.—The Soviet Union has eight 
potash facilities consisting of mines and re- 
fineries. Of these, three in the Urals and 
three in Belorussia produce potassium 
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chloride, and two in the Ukraine produce 
potassium-magnesium sulfate and  potas- 
sium sulfate. 

Room-and-pillar methods of mining are 
used, and trends are for larger recoveries 
and greater mechanization. Approximately 
120 mechanical miners were used in 1970 
to produce about 13 million short tons of 
ore. 

Beneficiation methods in use are about 
the same as those used elsewhere in the 
world. However, most of the ores contain 
several potash minerals and often large 
amounts of clay. Research on the ores in- 
clude developing methods for the removal 
of clay and developing electrostatic benefi- 
ciation methods for the direct production 
of potash products and also for improving 
ores for flotation.® 


TECHNOLOGY 


Sylvite of Canada’s new potash mine 
near Rocanville, Saskatchewan, is one of 
the most highly mechanized and auto- 
mated mining operations in the world. On 
a 10-hour shift, a supervisor and seven- 
man crew of operators can produce over 
600 tons of sylvite ore per hour. Two 
four-rotor, 258-ton Marietta mining ma- 
chines are used for extracting the ore. 
General plans are for 35% extraction of 
a 4,000 feet square panel using room- 
and-pillar methods of mining with rooms 
parallel and 67 feet wide. The ore 
deposit is about 3,000 feet below surface 
and has been described as a gently undu- 
lating flat blanket of ore 8 feet thick ex- 
tending many miles in all directions. The 
compressive and tensile strengths of the 
ore are roughly 3,000 pounds per square 
inch and 500 pounds per square inch, re- 
spectively. The hoisting of ore to surface is 
highly automated; electric power peaks are 
controlled by varying skip loads of 24 and 
15 tons and speeds of 1,000 or 1,800 feet 
per minute. The operation of all mining 
equipment and facilities from the working 
face to storage bins in the headframe on 
surface is monitored and controled from a 
single central control panel in the mine.10 

The highly mechanized potash mining 
operations of Alwinsal Potash of Canada, 
Ltd., 8 miles west of Lanigan, Saskatche- 
wan, were described.11 The Dreyer For- 
mula was used in calculating room-and-pil- 


lar dimensions. Rooms are 28 feet wide, 
pillars 59 feet wide and 146 feet long; 
panel extraction is 38.5%. With more ex- 
perience, plans might be changed. Addi- 
tional crosscutting may be done leaving 
59-foot-square pillars. If this is done, ore 
extraction would be 47%, and the pillar 
safety factor would be 3. The average 
grade of mined ore is 25% Ka, and the 
company's reserves are estimated at over 
100 million tons of K20. Skip loads of ore 
weighing 22.5 tons are hoisted from a 
depth of 3,250 feet to surface at a speed of 
3,600 feet per minute. 

Ten years of scientific studies in Sas- 
katchewan's deep potash mines revealed 
that all mine roof failures follow two basic 
patterns: mass failure—caused by the 
weight of overburden, and slab buckling— 
caused by weak discontinuity planes in the 
ground. An effective stress control method 
was developed for stabilizing underground 
openings based on accurate in situ stress 
analysis. The success of the new method is 


'Ideal Basic Industries, Inc. 
1972. 21 pp. . 

8 Industrial Minerals. Company News and Min- 
eral Notes. No. 60, September 1972, p. 49. . 

9 Phosphorus and Potassium. Technical 
Advances by the U.S.S.R. Potash Industry. No. 
59, May-June 1972, pp. 41-45. 

1? Schultz, Sylvite of Canada: The 
World's Most Modern Underground Potash Mine. 
Min. Eng., v. 24, No. 7, July 1972, pp. 72-78. 

11 Canadian Mining and Metallurgical Bulletin. 
The Alwinsal Story. V. 65, No. 726, October 
1972, pp. 90-108. 
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largely due to the development of the 
Rheological Element Computer Control 
Method and use of a portable in situ stress 
meter. Some advantages of using the stress 
control method are as follows: the develop- 
ment of wider rooms such as those Sylvite 
of Canada plans to use, complete or par- 
tial elimination of roof bolting, increased 
production efficiency, and better control of 
ventilation and subsidence.12 
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The Bureau of Mines continued research 
on developing new and improved benefi- 
ciation methods for recovering potash min- 
erals economically from New Mexico low- 
grade and high-clay slime ores. A mobile 
beneficiation plant was used for onsite test- 
ing of the ores. 


12 Serata, S., and W. G. Schultz. Application of 


Stress Control in Deep Potash Mines. Min. Cong. 
J., v. 58, No. 11, November 1972, pp. 36-42. 
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Pumice and Volcanic Cinder 


By Arthur C. Meisinger 1 


The quantity of pumice, pumicite, and 
volcanic cinder sold or used by producers 
and the quantity of pumice imported for 
consumption to meet the increased demand 
for pumiceous materials in construction— 
related uses set record highs in 1972. Do- 


mestic production was 3. million tons 
valued at $6.5 million from 220 operations 
in 16 States. Pumice imports in 1972 totaled 
nearly 600,000 tons valued at a record $1.5 
million. 


DOMESTIC PRODUCTION 


Domestic production of pumiceous mate- 
rials in 1972 was 12% higher in quantity 
and 25% higher in value than in 1971. The 
quantity produced in 1972 was 3.8 million 
tons, a record total. The previous high was 
established in 1969 when production of 
pumice, pumicite, and volcanic cinder 
amounted to 3.6 million tons. The value 
of 1972 output was $6.54 million, which was 
the highest since 1966. Volcanic cinder, ash, 
and scoria comprised 79% of the U.S. out- 
put of pumiceous materials and was valued 
at a record $4.66 million. 

Domestic output in 1972 came from 101 
firms, individuals, and governmental agen- 
cies producing from 220 operations in 16 


States. The principal producing States, in 
order of output, were Oregon, Arizona, and 
California, and their combined output ac- 
counted for two-thirds of the national total. 
Other States with significant output were 
Hawaii, Nevada, and New Mexico. Of the 
six leading States, only Arizona and Oregon 
showed a decrease in production from that 
of 1971. California led all producing States 
with 95 active operations, followed by Ari- 
zona with 34, and Hawaii with 22. Volcanic 
cinder was produced in 13 of the 16 States 
and in American Samoa from a mine oper- 
ated by the Samoan Government. 


1Industry economist, Division of Nonmetallic 
Minerals. 


Table 1.—Pumice, pumicite, and volcanic cinder sold or used by producers 
in the United States 1 
(Thousand short tons and thousand dollars) 


Pumice and pumicite 


Volcanic cinder Total 


Quantity Value Quantity Value Quantity Value 
d. WWA 481 1.360 3,049 4,210 3, 530 5, 570 
LBE EE EE 598 1,849 8,011 8,701 8,609 5,060 
I y eee eee 490 1,288 2,546 8,488 8,086 4,671 
1111 ³⁰¹ A A iene ewe EU. 540 1,396 r2,851 r3,818 r 8,891 * 5,214 
EH 8 790 1,878 8,028 4,661 8,818 6,58 


r Revised. 
1 Values f.o.b. mine, (1968-71); value f.o.b. mine or mill, 1972. 
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Table 2.—Pumice, pumicite and volcanic cinder sold or used by producers 


in the United States, by State 


(Thousand short tons and thousand dollars) 
1971 


State : 

Quantity 

NA ß e 949 
Safer... .. ..................- 699 
, 322 0 62 
ENT EE 289 
ET TEE 112 
New Meine o n ß ß tak E 287 
e EE r 943 
iol EE A 

ß 

Other States 1... 2 2L LL ccc LLL oe ee 40 
Total EE r 8,391 


Value Quantity 
625 915 
1,179 731 
W 59 

779 379 
232 w 
601 811 

r 1,389 928 
4 w 

10 14 

895 482 

r 5,214 8,813 
85 6 


r Revised. W Withheld to avoid disclosing individual company confidential data; included with “Other 
1 Colorado (value), Idaho, Kansas, Nebraska, Nevada (1972), North Dakota (1972), Oklahoma, Texas 


(1972), Washington, and Wyoming (1972). 
2 Data may not add to totals shown because of independent rounding. 
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Figure 1.—Pumice and volcanic cinder sold or used by producers 


in the United States, by use. 
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CONSUMPTION AND USES 


Road construction (including ice control 
and maintenance) and concrete admixture 
and aggregate, the principal end uses of 
pumiceous materials, accounted for 52% 
and 31%, respectively, of U.S. consumption 
of pumice and volcanic cinder in 1972. Of 
the remaining 17%, railroad ballast made 
up 11% and abrasive materials and other 
uses, 6%. Landscaping and roofing, com- 
bined, accounted for three-fourths of the 


212,000 tons of pumice and volcanic cinder 
included under “other uses” in table 3. 

Compared with consumption in 1971, use 
in road construction increased 18%; use in 
concrete admixture and aggregate, 11%; 
and other uses, 9%. On the other hand, 
use as abrasive materials in cleaning and 
scouring compounds decreased 25% com- 
pared with that of 1971, but use in railroad 
ballast declined only 1%. 


Table 3.—Pumice, pumicite, and volcanic cinder sold or used by producers 
in the United States, by use 
(Thousand short tons and thousand dollars) 


1971 1972 
Use 
Quantity Value Quantity Value 
Abrasive-cleaning and scouring „ ee Se 2 79 21 207 
Concrete admixture and concrete aggregate 1,077 2,187 1,197 2,406 
Railroad ballaũ 2 eee 4 280 421 391 
Road construction (includes ice control and maintenance) - - _ _ _ r 1,664 r 1,905 1,968 2,810 
Or ⁵ ? yd 8 195 813 212 1,225 
JÄÜͤ%—g x shee ee eee r 3,391 r 5,214 3,813 6,539 


r 


1 Includes miscellaneous abrasive uses, absorbents, heat-or-cold-insulating medium, landscaping, roofing, 


and miscellaneous uses. 


2 Data may not add to totals shown because of independent rounding. 


PRICES 


The average value for crude pumice, 
pumicite, and volcanic cinder sold and used 
decreased from $1.07 per ton in 1971 to 
$0.98 per ton in 1972. Prepared pumice, 
pumicite, and volcanic cinder, however, in- 
creased in average value from $2.20 per ton 
in 1971 to $2.42 per ton. The weighted 
average value of pumice, pumicite, and 
volcanic cinder sold and used was $1.71 
per ton compared with $1.54 per ton the 
previous year. The weighted average value 
increase of $0.17 was due in large part to 
rising milling costs and greater demand 
for prepared material. 

The average 1972 price per ton for 
pumice and volcanic cinder (scoria) used 
in cleaning and scouring compounds was 
$9.86, an increase of $7.04 from the 1971 
price; for concrete admixture and aggre- 
gate, $2.01, a $0.03 increase; for railroad 


ballast, $0.93, a $0.27 increase; for road 
construction, $1.18, a $0.04 increase; and 
for other uses, including landscaping and 
roofing, $5.78, a $1.61 increase. 

Price quotations for pumice in Chemical 
Marketing Reporter (formerly Oil, Paint, 
and Drug Reporter) remained unchanged 
from 1971 and were as follows per pound, 
bagged, in ton lots: Domestic, fine, $0.0460 
to $0.0487; domestic, medium, $0.0510; 
domestic, coarse, $0.0460; imported (Italian), 
silk-screened, coarse, $0.06 to $0.076; im- 
ported, fine, $0.05; and imported (Italian), 
sun-dried, fine and coarse, $91 per ton. 

Prices quoted at yearend in the American 
Paint Journal also remained unchanged 
from 1971, and were as follows for pumice 
stone per pound, in barrels, f.o.b. New York 
or Chicago: Powdered $0.0445 to $0.08, and 
lump $0.0665 to $0.09. 


FOREIGN TRADE 


The quantity of pumice exported in 1972 
was 28% lower than in 1971, and the value 
was also lower by 33%. Of the 256 short 
tons exported to 12 countries, Canada re- 


ceived 65% of the exports. 

Pumice imported for consumption set a 
record in 1972, in both quantity and value. 
Nearly 600,000 short tons was imported, 
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of which 98% was obtained from Greece 
and Italy, to meet the growing demand 
for pumice used in the manufacture of 
concrete masonry products. Total value of 
all import classes of pumice was $1.5 mil- 
lion compared with $1.1 million in 1971. 
Imported pumice used in the manufacture 
of concrete masonry products increased 51% 
from 388,312 tons in 1971 to 587,269 tons, 
and imports classed as crude or unmanu- 
factured increased 3% from 8,833 tons to 
9,094 tons in 1972. Imports classed as wholly 
or partly manufactured, however, decreased 
4% from 2,588 tons in 1971 to 2,489 tons. 

Pumice stone, TSUS No. 519.05, for use 
in concrete products continued to be ad- 
mitted into the United States duty free. 
Duties for other pumice products were as 
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follows: TSUS No. 519.11, crude or crushed 
pumice, valued not over $15 per ton, 0.02 
cent per pound; TSUS No. 519.14, crude or 
crushed pumice, valued over $15 per ton, 
0.04 cent per pound; TSUS No. 519.31, 
grains or ground, pulverized or refined, 0.17 
cent per pound; and TSUS Nos. 519.93 and 
523.61, millstones, abrasive wheels, and 
abrasive articles n.s.p.f. and articles, n.s.p. f., 
7% ad valorem. 


Table 4.—U.S. exports of pumice 


Table 5.—U.S. imports for consumption of pumice, by class and country 


Crude or 
unmanufac 
Country 
Short Value 
tons (thou- 
sands) 
1971: 
Greece..........-...-- 22 O 
II. 8,811 109 
1 and Windward : 
Other — „ Ms Bn 
Poel... 8,883 109 
1972: 
Greece Gei is 
Italy occ casi sce 9,094 149 
Mexico 8 ae 8 
Other 3... 2... ....-- e i5 
DO ( 9,094 149 


1 Less than unit. 


Year Short tons Value 
|. A (thousands) 
1969. ...--.------------ 588 $77 
1910. 2: 888 804 70 
vg WEE 857 51 
ue eee eee cee 256 84 
Wholly or partly Used in the manu- Manu- 
manufactured facture of concrete  factured 
masonry products n.8.p.f. 
Short Value Short Value Value 
tons (thou- tons (thou- (thou- 
sands) sands) sands) 
z > -. 241,689 $455 8 
2, 588 3148 144,961 372 314 
ee = 1,712 5 ut 
= za ^ i 4 
2,588 148 388,312 882 18 
2: -- 267,759 SE 
2,489 149 29 ,510 657 19 
() 1 x E -- 
2,489 150 587,269 1,201 24 


2 Canada, HE ong Kong, Belgium-Luxembourg, United Kingdom. 
3 Canada, Hong Kong, Estonia, West Germany, Japan. 


Table 6.—Pumice and related volcanic materials: World production by country 


(Thousand short tons) 
Country ! 1970 1971 1972 p 

Argentina EE 86 21 e 20 
Austria: Pozzolan_.... .. . enee 22 86 e 40 
ov Verde Islands: Pozzolaeee ss r19 10 ell 

hile: r ³ðWAA Eege 179 161 175 
Donia EE 68 e 70 e 10 
Egypt, Arab Republic ⁵ ö! (?) (3) (3) 

Pumice EE l ee dom y ³ DIL EEA E c 8 1 el el 

Pozzolan and pi... 787 772 691 
Germany, West (marketabletkdꝛ . . .. . . . . . eee r4,645 5,534 e 5,400 
Greece: 

SE EEN 497 462 e 460 

LTE 645 675 e 680 
Guadeloupe: Tuff oleate) EE 50 50 50 
Guatemala: Vol Ze ash (far) cement)e tates TS tan Sol ea V8 50 50 60 
Iceland: e a ee ee eee Se 12 26 419 
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Table 6.—Pumice and related volcanic materials: World production by country—Continued 


(Thousand short tons) 
Country ! 1970 1971 1972 » 

Italy: 
Pumice and pumiceous lapilli.................................... r 849 1,242 * 1,250 
Ff cr 4,693 e 4,700 e 4,700 
Martinique: Pumice e... ee .... ............-..- 20 20 20 
e DT, BEE 21 14 14 
i Mee a Se T producer); KEEN 8 gie E 

sold or 

te.. iid EE 490 540 790 
Voleanic ein EE 2,548 2,861 8,029 
Total: sus chee tee ee eke eua Uu CSDL LE r 15,802 17,417 17,660 


e Estimate. p Preliminary. r 3 
1 Pumice is also produced. in Iran, Japan, Mexico, Turkey and the U.S.S.R. gabi quantity), but data on 
production are eet 5 . Ja e? 8 Brice available output figure 110,000 tons 58. 
2 Unspecified oduced mainly for use in construction products. 
3 Less than 1⁄4 — 


s oi Canary Islands. 
* Includes American Samoa.. 
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Rare-Earth Minerals and Metals 


By James S. Kennedy and James H. Jolly 2 


The rare-earth industry in 1972 was high- 
lighted by planned expansion of production 
facilities, increased demand for rare-earth 
products, changes in demand patterns, and 
promising technological developments. 

The Molybdenum Corp. of America 
(Molycorp) announced plans to expand its 
bastnaesite mill at Mountain Pass, Calif. 
Titanium Enterprise’s facilities for produc- 
tion of byproduct monazite near Green 
Cove Springs, Fla., were completed and 
went on stream late in the year. Shipments 
from rare-earth chemical processors in- 
creased and, for the first time in the history 
of the industry, metallurgical consumption 
surpassed that of the petroleum industry 
as the largest market for rare-earth prod- 
ucts. The growing metallurgical demand 
for mischmetal prompted the Aluminum 
Co. of America (Alcoa) to enter the indus- 
try in a joint venture with Molycorp. 

Worldwide, Australia, India, Brazil, and 
Malaysia remained the leading producers 
of monazite concentrates. Export destina- 


tions of the Australian material changed 
markedly during the year. Production of 
rare-earth compounds and metals appeared 
adequate to meet market demand although 
mischmetal was reported in short supply in 
the United Kingdom. Mischmetal producers 
in Western Europe were reportedly pre- 
pared to expand capacity, estimated at 
1,500 tons per year, in order to meet grow- 
ing market requirements. 

Legislation and Government Programs.— 
At the end of 1972, the General Services 
Administration (GSA) held a total of 11,817 
short tons (dry) of rare earth oxide (REO) 
equivalent in the national (9,714 tons) and 
supplemental (2,103 tons) stockpiles, com- 
pared with 11,841 tons at the end of 1971. 
Although 1,250 tons of REO content was 
authorized for disposal in 1972, less than 
27 tons of REO contained in bastnaesite 
was sold during the year. In addition 
several test samples of rare-earth chloride 
from the stockpile were provided to indus- 
try. 


DOMESTIC PRODUCTION 


Concentrate.—The Mountain Pass, Calif., 
operation of Molycorp produced 11,802 tons 
of REO in flotation concentrate from 
228,488 tons of bastnaesite ore mined and 
milled. Production was sluggish at the be- 
ginning of the year but was near capacity 
during the fourth quarter. In anticipation 
of increased demand, a $850,000 expansion 
program was announced in January 1973, 
to increase mill and flotation capacity by 
50% to 30,000 tons REO annually. The new 
facilities are expected to be on stream in 
August 1973.3 

Molycorp acquired options on several 
tracts of land in Johnson and Pawnee 
Counties in southeastern Nebraska, where 
test drilling in the EIk Creek carbonatite 
showed the presence of rare-earth minerals, 


among others. Analysis of the test hole 
drilled in 1971 by a survey team from the 
University of Nebraska, with support from 
the Bureau of Mines, revealed the presence 
of up to 1.1% cerium, 0.34% lanthanum, 
and traces of europium. 

Humphreys Mining Co. continued re- 
covery of byproduct monazite from a beach 
sand deposit controlled by E. I. du Pont de 
Nemours & Co., near Folkston, Georgia. 


1 Industry economist, formerly with the Division 
of Nonferrous Metals. 

2 Physical scientist, 
Metals. 

3 Molybdenum Corporation of America. 1972 An- 
nual Report. Mar. 12, 1973, 12 pp. 

4 Treves, Samuel B., Russell Smith, Marvin P. 
Carlson, and George Cohen. The Elk Creek Car- 
bonatite, Johnson and Pawnee Counties, Nebraska. 
Abs. with P ms, Geol. Soc. Amer., v. 4, No. 
4, February 1972, p. 297. 
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Production declined slightly from that of 
1971. As a result of its land reclamation 
program, Humphreys Mining Co. was pre- 
sented the State of Georgia’s first honor 
award for outstanding reclamation achieve- 
ment.5 

Titanium Enterprises, owned jointly by 
American Cyanamid Co. and Union Camp 
Corp., became a second producer of domes- 
tic monazite late in the year. The mona- 
zite produced is a byproduct in mining 
beach sand for titanium and zirconium 
minerals near Green Cove Springs, Fla. 

Compounds and Metals.—Production of 
rare-earth compounds at the Louviers, 
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Colo, Washington, Pa. and York, Pa., 
plants of Molycorp increased 24% in terms 
of contained REO; the value of production 
increased proportionally. The solvent ex- 
traction unit at Louviers includes facilities 
for production of selected  high-purity 
oxides, including yttrium and europium. 
Other major rare-earth chemical proces- 
sors included Lindsay Rare Earths Division 
of Kerr-McGee Chemical Corp., West Chi- 
cago, Ill., and W. R. Grace & Co., Davison 
Chemical Div., Chattannoga, Tenn. 
Smaller producers of rare-earth com- 


5 Engineering and Mining Journal. V. 178, No. 
9, September 1972, p. 197. 
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Figure 1.—Domestic production of bastnaesite and imports of monazite. 
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pounds and metals were: Atomergic Che- 
metals Co., Div. of Gallard-Schlesinger 
Chemical Manufacturing Corp., Carle Place, 
N.Y.; Michigan Chemical Corp., St. Louis, 
Mich.; Research Chemicals Div., Nucor 
Corp. (formerly Nuclear Corp. of America), 
Phoenix, Ariz.; and Transelco, Inc., Penn 
Yan, N.Y. Molycorp, W. R. Grace, Kerr- 
McGee, Michigan Chemical, Gallard-Schles- 
inger, and Nucor produced yttrium oxide 
and metal during the year. 

Production of mischmetal and other pyro- 
phoric alloys, limited to Ronson Metals 
Corp. and American Metallurgical Products 
Co., Inc. (Amet) increased 16% while ship- 
ments rose 41% over those of 1971. Reaction 
Metals Inc., a subsidiary of Rare Earth 
Industries, Inc., Orlando, Fla, acquired 
Amet’s mischmetal plant at Newcastle, Pa., 
during the year. Amet will continue as mar- 
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keting representatives for rare-earth addi- 
tives produced for the steel industry. 

Electralloy Corp., Oil City, Pa., began 
experimental production of a REO contain- 
ing deoxidation alloy for use in the steel 
industry. Full production was planned for 
1973. 

Formation of Rare Earth Metals Co. of 
America (Remcoa), a joint venture of Alcoa 
(51%) and Molycorp (49%), was an- 
nounced.” A pilot plant for evaluation and 
modification of an electrolytic reduction 
process developed by the Bureau of Mines 
Metallurgy Research Center, Reno, Nev.,8 
is to be installed at Molycorp’s Washington, 
Pa., facility. Plans include construction of 
a plant with an annual capacity of 500,000 
pounds, scheduled for completion by 1974. 
Production will be limited to mischmetal, 
rare-earth metals, and rare-earth alloys. 


CONSUMPTION AND USES 


Domestic rare-earth processors consumed 
an estimated 16,100 tons of REO contained 
in raw material during 1972. Bastnaesite 
consumption more than doubled while con- 
sumption of monazite declined almost 10%. 
Consumption of monazite by W. R. Grace 
at Chattanooga, Tenn., increased more than 
28%. 

Shipments of rare-earth products from 
principal processing plants to domestic con- 
sumers totaled about 9,400 tons REO, 
valued at $18 million. This quantity in- 
cludes intracompany shipments by Moly- 
corp, but does not include products derived 
from further processing at its plants in 
Pennsylvania and Colorado. The following 
estimated quantitative percent distribution 
of rare-earth products usage during 1972 
is based on information supplied by primary 
processors and on actual data from certain 
consumers: Metallurgical, including nodu- 
lar iron and steel, other alloys, and lighter 
flints, 44%; petroleum cracking catalysts, 
33%; ceramics and glass, 17%; arc light 
carbons, 4%; and miscellaneous, including 
research and development, 2%. 

The manufacture of petroleum cracking 
catalysts containing rare-earth zeolite as the 
active compound, continued at previous 
levels. However, this use declined as a 
percent of total consumption, being re- 
placed by metallurgical applications as the 
largest consumer of rare-earth products. 
The impetus for the growth in metallurgi- 


cal applications resulted in part from de- 
mand for large-diameter pipe to be used 
for the transportation of petroleum prod- 
ucts. Rigid physical properties are required 
for this pipe to withstand the internal 
presure and cold of areas such as the 
Arctic region. Rare earth  silicides, or 
mischmetal, added to high-strength low- 
alloy (HSLA) steels, at a rate of about 3 
pounds per ton, to replace other additives 
such as manganese, form refractory sulfides 
which do not soften or elongate in applica- 
tions which require rolling or stretching 
into shape. In addition to pipe, these steels 
are being used for the production of 
stronger auto bumpers. The use of rare- 
earth products in iron and steel was dis- 
cussed.9 

The use of low-cost cerium concentrate in 
glass decolorizing expanded and was pri- 
marily responsible for increased consump- 
tion of rare-earth products in ceramics and 
glass. A decolorization process was de- 
scribed.10 


$ Metal Bulletin. No. 5729, Sept. 1, 1972, p. 17. 


7 Metals Week. Alcoa and Molycorp Eyeing 
i Earth Metals. V. 43, No. 382, Aug. 7, 1972, 


7. 

P's Shedd, E. S, J. D. Marchant, and M. M. 
Wong. Electrowinning Misch Metal 
Treated Bastnasite Concentrate. BuMines RI 7398, 
June 1970, 11 pp. 

9 Cannon, Joseph G. How the Rare-Earth Mean 
Are Making It in Steel. Amer. Metal Market., 
79, No. 233, Dee os 1972, pp. la & 8a. 

10 Shutt, T. C. and G. Barlow. Pracia coe 
of Cerium Decolorization of Glass Cera 
157 Bull., v. 51, No. 2, February 1972. pp. 155- 
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Interest in high energy permanent mag- 
nets, containing samarium alloyed with 
cobalt, continued strong with expanding 
demand. Varian Associates and Hamilton 
Precision Metals Co. announced commercial 
production of samarium-cobalt magnets in 
1972. Applications are restricted to those 
uses that can take full advantage of their 
high energy density, such as aircraft and 
spacecraft motors and instruments, hearing 
aids, electronic tubes, and electric watches. 

A new copper-base brazing alloy, contain- 
ing lanthanum, was introduced during the 
year.11 The addition of lanthanum en- 
hances weldability and provides gettering 
and grain refining action. Available in pow- 
der or tape form, the alloy is applicable 
in joining different base metals from thin 
foils to thick sections and is suitable for 
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wide gap brazing. Cost savings are possible 
because the alloy replaces more expensive 
gold or silver alloys in many applications. 

In addition to its well-established use as 
a host material in color television phos- 
phors, in the form of high-purity oxide, 
yttrium has various other applications. 
Cubic crystals of yttrium-aluminum-garnet 
(YAG) are substituted for diamonds in 
jewelry due to their high refractory index, 
hardness, and transparency. Neodymium- 
doped YAG lasers appear to be gaining 
wider acceptance in materials processing 
applications, such as hole drilling, welding, 
cutting operations, and scribing. Other 
uses for yttrium include high-temperature 
alloys and superalloys in such applications 
as turbine blades and vanes and are being 
considered for automobile thermal reactors. 


STOCKS 


Bastnaesite concentrate stocks held by the 
principal producer and five other chemical 
processors at yearend declined 1095; mona- 
zite concentrate stocks held by two chemical 
processing companies, however, declined 
5892. Stocks of yttrium oxide and europium 
oxide held by four companies increased 


slightly. Mischmetal stocks held by two 
principal producers increased threefold, 
returning to levels maintained in the late 
1960’s. High-purity metals held by five firms 
were 71% lower at yearend than at the 
first of the year. 


PRICES 


Prices for domestic monazite remained 
stable during the year. On the London 
market the average c.i.f. price per metric 
ton of Australian monazite with a mini- 
mum of 60% REO plus TThOs, quoted in 
Metal Bulletin (London) remained at $187 
to $206 throughout the year. Malaysian 
xenotime concentrate with a minimum of 
25% yttrium oxide as quoted in Industrial 
Minerals (London) remained unchanged at 
$3 to $5 per pound. 

Unleached, leached, and calcined bast- 
naesite containing 55% to 60%, 68% to 
72%, and 85% to 90% REO remained at 
30, 35, and 40 cents per pound of REO, 
respectively, f.o.b. Mountain Pass or Nipton, 
Calif., in 100-pound paper bags or 55-gal- 
lon steel drums in truckload or carload lots. 

Quoted prices per pound, f. o. b. plant, on 
certain rare- earth compounds were as fol- 
lows: mixed rare-earth oxides, 97% REO, 
$1.40 for 500-pound lots decreasing to $1.10 
for lots over 5 tons; chlorides, $0.29; carbon- 
ates, $0.83; fluorides, $0.90; and hydrates, 


Table 1.—Prices of high purity oxides 
and metals in 1972 1 
(Dollars per pound) 


Element Oxide 2 Metal š 
8 wn ooo ee 76.00 140.00 

ys unn ee š e 
rbuum. .---------------- 80.00 810.00 
Kuropium --------------- 425.00 8,200.00 
Gadolinium...............- 47.00 170.00 
Holmium. ................- 180.00 285.00 
Lanthanum...............- 4.15 85.00 
Lutetium. ................- 2,800.00 6,500.00 
Neodymium 14. 00 102.00 

ymium............. 85.00 100. 
Samarium...............-.- 88.00 125.00 
Terbium..................- 450.0 700.00 
Thulium..............-.-.- 1,850.00 2,750.00 
Ytterbium. ...............- 135.00 285.00 
Yttrium..............--.-- 82.00 150.00 


1 Prices from American Metal Market, lower prices 
esha ea] available for some commodities from some 
ro 
š 2 Minimum of 99. 9% purity. 

3 Minimum 1 poun 
$1.30. Quoted prices on cerium hydrate 
were stable for the year ranging from 
$1.30 to $1.60 per pound depending on 
purity and REO content; prices for polish- 


11 Metal Bulletin. No. 5765, Jan. 9, 1973, p. 12. 
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ing grade cerium oxide ranged from $1.20 
to $2.00 per pound in 50-pound lots de- 
pending on quality and purpose; optical 
grade cerium oxide remained at $1.85 to 
$1.90 in lots of 50 pounds or more. 

Quoted prices on l- pound ingots in 50- 
to 100-pound lots of 97% didymium metal 
and cerium- free mischmetal remained at 
$15 and $5, respectively, f.o.b. plant. Misch- 


FOREIGN 


According to the sole domestic producer, 
Molycorp, exports of bastnaesite concentrate 
remained at the 1971 level of 2,500 tons 
contained REO. According to Bureau of 
the Census data, exports of ferrocerium and 
other pyrophoric alloys to France, Italy, 
Canada, and 18 other countries increased 
more than 236% to 202,206 pounds, valued 
at $609,678. The unit value ranged from 
$0.26 (Netherlands Antilles) to $7.23 (Aus- 
tralia) and averaged $3.02, compared with 
$2.72 in 1971. Exports of compounds and 
mixtures of rare-earth metals, yttrium, and 
scandium, increased from 763,951 pounds, 
valued at $1,480,116 in 1971 to 1,514,605 
pounds valued at $3,143,895 in 1972, due 
primarily to the shipment of 799,480 
pounds, valued at $191,875, to Austria. The 
increase in value was due to larger ship- 
ments of higher value material to Italy, 
Canada, and West Germany. 

Imports of monazite sand declined sub- 
stantially from the previous year. Ship- 
ments from Malaysia were reduced by 43% 
and, for the first year since the early 1960's, 
there were no monazite imports from Aus- 
tralia. 

Cerium oxide imports from France and 
Switzerland totaled 9,219 pounds, valued 
at $23,342. Imports of cerium chloride in- 
creased substantially due to Canadian ship- 
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metal, 99.895, was quoted at $3.10 per 
pound, same basis. Rare-earth silicide, 30% 
to 35% REO, was quoted at $1.50 to $1.56 
per pound contained rare-earth metal, in 
lots of 15 tons or more. 

Cerium metal, 9995 pure, delivered in 
the United Kingdom as quoted in the 
Mining Journal (London) remained at 
$16.80 per pound, nominal. 


TRADE 


ments of 2,556 pounds, valued at $1,534. 
Austrian shipments declined to 685 pounds, 
valued at $991. Other cerium imports from 
five countries, primarily France and the 
Netherlands, totaled 6,354 pounds, valued 
at $12,981. 

Imports of rare-earth metals increased 
sharply during the year, although the value 
of the Japanese material declined consider- 
ably. Imports of ferrocerium and other 
pyrophoric alloys increased to 27,870 pounds 
valued at $94,347. Japan supplied 23,938 
pounds, valued at $77,402, followed by West 
Germany, the United Kingdom, Austria, 
Taiwan, and France. The decrease in unit 
value, from $5.08 to $3.39, was due to 
the lower value of the Japanese material. 
Imports of mischmetal from West Germany 
declined from 52,204 pounds in 1971 to 
22,118 pounds in 1972; there were no misch- 
metal imports from the United Kingdom 
in 1972. 

Under the General Agreement on Tariffs 
and Trade ("Kennedy round") the tariff on 
cerium chloride and oxide was reduced 
on January 1, 1972, to 15% ad valorem. The 
rate for alloys of rare-earth metals and 
mischmetal was reduced to 50 cents per 
pound while the rate for ferrocerium and 
other pyrophoric alloys was reduced to 50 
cents per pound plus 6% ad valorem. 


Table 2.—U.S. imports for consumption of monazite, by country 


1968 1969 

Country Short Value Short Value 
tons (thou- tons (thou- 

sands) sands) 

Australia........ 2,810 $369 2,478 $300 
Germany, West. 4 ma Em 
Hong Kong ER Dc 167 20 
Malaysia 1,514 188 1,561 174 
Nigeria 19 2 n P 
Thailand P Gap = >= 
Total..... 4,867 563 4,206 494 

REO content 2,400 XX 2,310 XX 

* Estimate. XX Not applicable. 


1970 1971 1972 
Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 
sands) sands) sands) 
1,977 $261 1,802 $219 Se mm 
1,807 157 1,571 165 894 $89 
164 19 um En E Si 
8,448 47 3,878 884 894 89 
1,900 XX 1,860 xx 492 xx 
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Table 3.—U.S. imports for consumption of rare-earth metals 
(Including scandium and yttrium) 
1970 1971 1972 
Country = 
Pounds Value Pounds Value Pounds Value 

Australia... EE $704 -— E zs 

Germany, Wes 848 5,150 158 $4,197 " 
ADAE. o eue see er RR eee eee 25 2,005 2 „169 2,465 $5,586 
Norway. SEA z2 E SS Ge 585 
Ee 8 89 9,188 895 8,689 2,650 51,870 
United Kingdom. .................... 16 8,781 15 4, 553 28 7, 957 
Total Geen eebe ee 474 20,778 588 21,608 5,160 65,947 


WORLD REVIEW 


Australia.—A pilot plant for evaluating 
methods of extracting rare-earths as a by- 
product of uranium production was con- 
structed at the Mary Kathleen mine, 
Queensland. Reconditioning of mine and 
mill facilities, currently on a care and 
maintenance status, is planned to begin in 
1973 with production scheduled for late 
1974.12 

Canada.—Denison Mines, Ltd., announced 
plans to resume production of yttrium oxide 
early in 1973, according to the firm's 1972 
annual report. Production ceased in mid- 
1970 after difficulties were encountered in 
marketing the product. 

Finland.—Production of lanthanide con- 
centrate at the Korsnás lead mine of Outo- 
kumpu Oy was discontinued in 1971 due 
to lack of demand. Typpi Oy, which pro- 
duced rare-earth compounds from concen- 
trates formerly supplied by Outokumpu Oy, 
merged into another company, Kemira Oy. 


Table 4.—Monazite concentrate: 


Germany, West.—Goldschmidt A.G. termi- 
nated production of all rare-earth products 
(including europium oxide) except misch- 
metal and rare-earth metals and alloys for 
use in rare-earth magnets. Higher prices for 
rare earths were reported as a result of re- 
quirements to reduce air pollution. 

India.—According to the annual report 
of Indian Rare Earths, Ltd. (IRE) for the 
year ending March 31, 1972, production of 
monazite increased to 4,664 tons from 4,004 
tons in fiscal year 1971. The Alwaye plant, 
Kerala State, processed 4,165 tons of mona- 
zite during the fiscal year and produced 
4,920 tons of rare-earth chloride, 55 tons of 
rare-earth fluoride, and 37 tons of rare- 
earth oxide. 

Sales of rare-earth chloride increased to 
4,820 tons valued at $1,128,000. Sales of 


13 Minin 
Continue 
p. 313. 


Journal. Australian Developments 
pace. V. 279, No. 7157, Oct. 20, 1972, 


World production by country 


(Short tons) 
Country ! 1970 1971 1972 » 

Australia_________................................................. r 4,891 4,854 5,587 
e UE er eee Ge a , 544 1,502 2,453 
C7//ß0ĩõĩ·õ¹i. DNE MCA es 6. , 4,004 4,664 * 4,700 
(h ⁰·aͤ— as S SP crus 1,827 1,621 1,927 
C TE SEENEN 110 110 110 
Mogambioue 2 E X 
Nigeria- eo EE Lon rere vy ⁊ĩ . 8 14 102 11 
Sri Lanka (formerly Ceylon 18 7 * 10 
Thailand. ho cet l un ue rci aun A OD M mE LEE aS 119 123 188 
it ⁵́”iUãͥꝗã i x 8 w w 
VANT S io a a cresce c EE 158 289 e 240 
J%%%%%öXörͤ ⁵ dd ⁰dyd yd r 13, 687 13,222 15, 176 
* Estimate. P Preliminary. * Revised. W Withheld to avoid disclosing individual company con- 

fidential data. 


1In addition to the countries listed, Indonesia and North Korea produce monazite, but information is in- 


adequate to make reliable estimates of output levels. 
A ad beginning April 1 of that stated. 
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rare-earth fluoride and rare-earth oxide, 
however, declined to 40 tons and 25 tons, 
respectively. 

IRE announced plans to assess the mona- 
zite content of mineral sand deposits along 
the Orissa coast with the possibility of 
constructing a mineral separation plant in 
Orissa similar to that at Chavara and 
Manavalakurichi.18 

Indonesia.—State-owned Perussahaan Ne- 
gara Tambang Timah, (P. N. Timah) 
planned to extract monazite and xenotime 
as a byproduct of tin mining. Expansion of 
facilities to increase tin production and 
separate rare-earth minerals as marketable 
concentrates was reported.14 

Japan.—Brazil reportedly suspended ex- 
ports of rare-earth chlorides to Japan late 
in the year, forcing processors to seek other 
sources of supply and causing at least one 
company, Santoku Metal Industrial Co., to 
modify production methods. Imports from 
European sources increased and Wako Bus- 
san Co. signed a contract for the import 
of 1,800 tons of rare-earth chlorides from 
India during 1973 at $0.26 per pound, f.o.b., 
a 15% increase over the price paid for 
imports in 1972.15 Imports of raw material 
from Australia are planned for 1975. 

Production of cerium oxide increased 
from 126 tons in 1971 to an estimated 181 
tons in 1972. Lanthanum oxide production 
likewise increased from 105 tons in 1971 to 
an estimated 111 tons in 1972. Shipments 
of cerium oxide and lanthanum oxide were 
about 187 tons and 118 tons, respectively. 

Total consumption of rare-earth products 
in 1972 increased by 15% over that of 1971 
to 1,984 tons. Consumption of mischmetal 
increased by 27% to $08 tons (165 tons for 
steel, 143 tons for pyrophoric alloys), 
yttrium oxide and europium oxide in- 
creased 24% to 23.5 tons, and cerium oxide 
increased 23%, to 171 tons. Lanthanum 
oxide, however, declined 14% to 171 tons. 
Consumption in 1973 is projected to in- 
crease 10.5% to 1,528 tons.16 

Development and production of rare- 
earth magnets continued to receive consider- 
able attention. Tohoku Metal Industries, a 
producer of samarium-cobalt magnets, de- 
veloped and began marketing a cheaper 
mischmetal magnet during the year.17 

Shin-etsu Chemical Industry Co. Ltd., 
with technology supplied by Masushita 
Electric Industrial Co., planned production 
of cerium-cobalt magnets early in 1973.18 
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Sri Lanka.—The Ceylon Mineral Sands 
Corp. announced plans to construct an inte- 
grated mineral sand facility at Pulmoddai. 
The China Bay facility for the extraction 
of rutile and zircon would be dismantled 
and reconstructed at the site of the present 
Pulmoddai facility.19 Upon completion, the 
complex will have an annual capacity of 
200,000 tons of raw sand yielding 500 tons 
of monazite, among other heavy minerals. 

South Africa, Republic of.—The Indus- 
trial Development Corp., of South Africa 
Ltd. (IDC) and KRC Resources S.A. Pty. 
Ltd., a subsidiary of King Resources, an- 
nounced a joint venture to investigate a 
beach sand desposit containing rare-earth 
minerals discovered in the Richards Bay 
area of Natal.20 Plans include the construc- 
tion of a $455,000 pilot plant to determine 
the economic feasibility of the project. 

Rare Earth Investments (Pty. Ltd. was 
formed after the discovery of a rare-earths 
deposit in the Pilanesburg alkaline com- 
plex, 35 miles north of Rustenburg.?! The 
deposit is estimated to contain 30 million 
tons of ore to a depth of 328 feet. Analyses 
of exposed ore veins indicate REO contents 
from 7.5% to 39%. Rare-earth processors 
in France, West Germany, and Japan are 
reportedly interested in the deposit. 

U.SS.R.—Kolon Trading Co., Inc. U.S. 
sales agent for rare-earth metals exported 
by Techsnabexport, Moscow, concluded an 
agreement for the import and sale in the 
United States of selected metals, including 
rare-earth metals, produced in the Soviet 
Union.22 Total value of metals to be im- 
ported is estimated at $10 million. 


13 Engineering and ME Journal. V. 174, 
No. 1, January 1978, 148. 

14 American Metal Market. Ore pepe its in In- 
donesia Waters. V. 79, No. 139, July 28, 1972, pp. 


ict 5. 
apan Metal Bulletin. Imports of Crude Rare 
2, Feb. 8, 1973, pp. 


Chloride to UP. No. 

% Japan Metal Journal. Demand Pros for 
Rare Earth Compounds. V. 3, No. 11, Mar. 12, 
1973, p. 9. 

11 Metal Bulletin. No. 5744, Oct. 24, 1972, p 

18 Japan Metal ournal. Ce-Co Magnets to [^ 
KE Produced. V. 3, No. 4, Jan. 22, 

P 

19 Sri Lanka, Ministry of Industries and Scientific 
MAE "egen, of Activities of Corporations 1971/ 
19 

» Engineeri m Pes and Mining Journal. V. 174, No. 

2, SE SE 3, p. 155. 
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imponat Rare Earth it Fou in the 
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TECHNOLOGY 


Efforts to effectively utilize the catalytic 
properties of rare-earth compounds received 
considerable attention during the year. 
Rare-earth oxides were demonstrated, under 
controlled laboratory conditions, to be ef- 
fective in the oxidation of carbon monoxide 
in auto exhaust emission controls with life- 
times comparable to platinum, the cur- 
rently favored catalyst for use in this 
application.23 

The Bureau of Mines tested rare-earth 
oxides for catalytic activity in ethanide 
dehydration, nitric oxide decomposition, 
and the hydrogen-oxygen reaction which 
occurs in hydrogen-powered fuel cells. Cata- 
lytic activity varied among the six oxides 
tested with praseodymium showing the 
most favorable results. 

The potentially large market for samar- 
ium-cobalt alloys has led to increased ef- 
forts to develop more efficient recovery 
for samarium and improved processing tech- 
niques for permanent magnet fabrication. 
A solventextraction system for recovering 
Sm>Os from a light-group rare-earth mix- 
ture was discussed.24 Production of samar- 
ium-cobalt magnets using a single phase 
sintering aid, reportedly for the first time, 
was announced.25 

Results of a small pilot plant designed to 
test a solvent extraction technique for the 
coextraction of uranium and thorium there- 
by leaving a clear solution for possible 
rare-earths recovery were discussed.26 

Bureau of Mines efforts to reduce the 
costs of rare-earth metals and expand ap- 
plications centered around yttrium and 
yttrium master alloys. Electrorefining of 
yttrium metal from low melting yttrium- 
base alloys in molten halide salts was stud- 
ied.27 Yttrium alloys containing nickel, iron, 
and manganese were found to be suitable 
anode feed, whereas yttrium-copper and 
yttrium-magnesium alloys were not suitable 
starting materials. Yttrium-magnesium alloys 
containing up to 55 wt-% yttrium were pre- 
pared in an electrowinning cell28 Alloys 
of this type are useful as additives to other 
materials having rare-earth metals as minor 
constituents and as intermediates in the 
production of pure rare-earth metals. 
Studies of electrolytic methods for prepar- 
ing yttrium-aluminum and yttrium- iron 
master alloys using oxide feed materials 
continued. The addition of small amounts 


= Neier R. J. 


of yttrium to such superalloys as Fe-Cr-Al 
is estimated to increase oxidation resistance 
by a factor of 15 to 2,100°F. Such alloys 
have numerous high temperature applica- 
tions, including thermal reactors for auto- 
motive pollution control. A discussion of 
the preparation, properties, and present and 
potential availability of one such alloy was 
provided.29 Several automotive thermal re- 
actors using the alloy have been fabricated 
and made available to an automotive manu- 
facturer for performance evaluation. 

The announcement that the first X-ray 
laser had been developed 30 enhancing the 
possibility of an X-ray microscope for an- 
alyzing nuclear structures aroused consider- 
able interest and controversy.31 X-rays were 
reportedly produced when a neodymium- 
doped laser was focused on a sandwich of 
aqueous copper sulfate solution between 
two glass microscope covers. 

Lower costs, improved quality, and in- 
creased application of rare-earth crystals 
may be possible as a result of a new pro- 
duction technique developed during the 
year. Gadolinium-gallium-garnet was pro- 
duced by a computer controlled growing 
method which does not require manual 
control or observation.3? In another devel- 
opment involving crystal growth technology 


J. P. Remeika, P. E. Free- 
land, . Matthias (Bell Laboratories, Murray 
Hill, N J: x ` Rare-Earth Oxides of Manganese and 
Cobalt Rival Platinum for the Treatment of Car- 
bon Monoxide in Auto Exhaust. Science, v. 177, 
No. 4046, July 28, 1972, pp. 353—354. 

% Bauer, D. J., L E. Schultze, and R. E. Lind- 
strom. Extraction Poe for Upgrading Sm>-Os 
Using Selective Stripping Techniques. BuMines RI 
7663, 1972, 9 pp. 

23 American Metal Manet Sintering for Samar- 
eral Magnets. V. 79, No. 88, May 8, 1972, 
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* Ritchie, G. M. and B. H. Lucas. Co- extraction 
of Uranium and Thorium. J. Metals, v. 24, No. 
4, SEI 1972, pp. aud 

Fleck, C., E. K. Kleespies, and D. G. Kes- 

terke. Purification of Yttrium d Electrorefining. 
BuMines RI 7710, 1973, 12 p 

2 Aamland, E., D. J. MacDonald, and D. G. 
Kesterke. Molten Salt Electrowinning of Magnes- 
ium-Yttrium Alloys. BuMines RI 7722, 1973, 11 
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2 Baxter, W. G. An Iron Base Alloy with Rare 
Earth Additions for Use in Automotive Ther- 
mal Reactors. Paper in Proc. Symp. on Environ- 
mental Control, san Francisco, Calif., Feb. 20-24, 
1972, comp. by C Rampacek. 1972, pp. 545-556. 
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yttrium-aluminum-garnet was grown using 
light from a high-pressure xenon lamp as 
a heat source.33 

The expanding market for rare-earth 
metals as iron and steel additives continued 
to attract attention. The use of high- 
strength, low-alloy steel for specialized 
applications, such as arctic pipelines, re- 
quiring considerable transverse strength to 
withstand internal pressure and cold repre- 
sents a substantial market for rare-earth 
metals. The mechanical properties of a steel 
composition recommended by Molycorp, 
containing mischmetal to control sulfide 
shape for desulfurization, were evaluated.34 
Yield strength, transition temperature, and 
ductile fracture energy values were found 
to meet arctic gas pipeline requirements. 

The effect of mischmetal additives on 
commercially produced Ni-Cr-Mo steel was 
studied.35 Transverse toughness was im- 
proved but the rare-earth additive had no 
effect on temper embrittlement, although 
the increased toughness offset much of the 
embrittlement tendency. In a discussion of 
die casting alloys, mischmetal was report- 
edly more effective than silicon in improv- 
ing creep resistance as the aluminum con- 
tent of magnesium die casting alloys de- 
creased .36 

The growing concern over an impending 
energy shortage and pollution of the en- 
vironment by conventional fuels has in- 
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creased interest in other forms of energy, 
including hydrogen. Hydrogen can be 
stored as a gas under pressure or in liquid 
form although such storage presents large- 
scale distribution, safety, and end-use prob- 
lems. Evaluation of a storage system using 
hydrides based upon rare-earth-transition 
metal compounds, among other materials, 
to absorb hydrogen for subsequent release 
by lowering the pressure or raising the 
temperature, is planned.37 

Magnetic bubbles were observed for the 
first time in amorphous films made of gado- 
linium-cobalt and gadolinium-iron. Such 
films, used for computer circuits, can be 
deposited on such materials as flexible 
plastics and are reportedly cheaper and 
easier to make than the crystalline variety.88 


33 Chemical and Engineering News. V. 50, No. 


36, Sept. 4, 1972, p. 14. 

31 Gray, J. Malcolm and William G. Wilson. 
Molycorp Develops X-80 Arctic Pipeline Steel. 
Pipeline & Gas J., v. 199, No. 4, December 1972, 
pp. 50, 52, and 66. 
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Rhenium 


By Larry J. Alverson 1 


Domestic rhenium production decreased 
but was adequate to meet the more greatly 
reduced demand for bimetallic platinum- 
rhenium catalysts, rhenium’s major end 
use. As a result of decreased demand, there 
was a decline in the price of both metal 
powder and compounds, and an increase 
in stocks. Substitution of other metals for 


rhenium in bimetallic catalysts was pri- 
marily responsible for the decreased de- 
mand. The rhenium supply was aug- 
mented during the year by the 
importation of a significant amount of am- 
monium perrhenate (NH4ReO,), primar- 
ily from Sweden, the United Kingdom, and 
West Germany. 


DOMESTIC PRODUCTION 


Production of rhenium, a secondary by- 
product material recovered primarily from 
molybdenite (Mos) associated with south- 
western U.S. and Chilean porphyry copper 
ores, decreased in 1972 to an estimated 
6,100 pounds of rhenium contained in 
rhenium salts. Cleveland Refractory Metals 
(CRM), a subsidiary of Kennecott Copper 
Corp., remained the leading rhenium pro- 
ducer in the United States. The company 
processed domestic molybdenite concen- 
trates from operations of Kennecott and 
Magma Copper Co., a subsidiary of New- 


mont Mining Corp., as well as concentrates 


from Chilean sources, at its Garfield, Utah, 
roasting facility. 

During 1972, Continental Rhenium 
Corp., a wholly owned subsidiary of Conti- 
nental Ore Corp., became the nation’s fifth 
rhenium producer, processing Mosz con- 
centrate from Arizona, Canada (British 
Columbia) , Chile, and Peru, at the corpo- 
ration’s Golden, Colo., plant. Preliminary 
information indicates recoveries in excess 


of 95% have been achieved due to the ap- 
plication of a new patented process (see 
technology section) for recovering rhen- 
ium. 

Production of rhenium bearing molyb- 
denite from porphyry copper ore contin- 
ued at Magma’s San Manuel mine in Pinal 
County, Ariz. M&R Refractory Metals, Inc., 
at its Winslow, N.J., plant, produced rhen- 
ium salts from the MoS> of Magma’s San 
Manuel copper operations for Engelhard 
Minerals & Chemicals Corp. on a contract- 
conversion basis. Shattuck Chemical Co., 
Denver, Colo., a division of Engelhard 
Minerals & Chemicals Corp., recovered 
rhenium salts from Arizona molybdenite 
concentrates. Molybdenum Corp. of Amer- 
ica (Molycorp) recovered rhenium salts 
from MoS, concentrate associated with 
porphyry copper ores in Arizona and pri- 
mary molybdenite from the Questa molyb- 
denum mine in New Mexico. Molycorp de- 


1 Industry economist, Division of Ferrous Met - 
a 


Table 1.—Salient rhenium statistics 
(Pounds of contained rhenium) 


1970 1971 1972 
FCC 5,900 1.250 6,100 
FC 5. 100 7,600 4,800 
Fo 210 877 . 168 
FCC 857 8,547 1,188 
FFC r 6, 400 19, 900 18, 
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veloped a new hydrometallurgical process 
to produce molybdenum and rhenium 
compounds. This process, developed in co- 
operation with the Colorado School of 
Mines Research Institute, prevents sulfur 
dioxide (SO2) pollution of the atmos- 
phere, which occurs in conventional roast- 
ing of molybdenite. The new process is re- 
portedly unique in its ability to produce 
high purity products at high yield from 
substandard MoS, source material and has 
been successfully tested in a small produc- 
tion unit for several months. Molycorp ap- 
plied for patents throughout the world 
and was holding licensing discussions with 
interested companies in the United States 
and Europe at yearend. The rhenium fa- 
cilities at Washington, Pa., operating at 
minimal rates during the first half of 1972, 
were put on standby and remained that 
way for the remainder of the year owing 
to prevailing market conditions. 
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Newmont Exploration Ltd., a subsidiary 
of Newmont Mining Corp., installed a 
multihearth furnace for controlled atmos- 
phere roasting tests at its Danbury, Conn., 
metallurgy research center as part of its 
research into a new method of molybde- 
num-rhenium separation. Much of the 
work will involve studies of molybdenite 
concentrate  roasting. The  molybdenite 
from the San Manuel mine of Newmont's 
wholly owned Magma Copper Co. has a 
high rhenium content, and a new roasting 
process could yield greater returns than 
currently obtained by selling concentrate 
to others for treatment.? 

Other domestic molybdenite roasting fa- 
cilities that might be adapted for rhenium 
recovery include those of Climax Molybde- 
num Co. at Langeloth, Pa., Duval Corp. at 
Mineral Park, Ariz., Duval-Sierrita Corp. at 
Esperanza, Ariz, and Republic Steel Corp. 
at Canton, Ohio. 


CONSUMPTION AND USES 


Approximately 85% of estimated 1972 
rhenium metal consumption of 4,300 
pounds was used in alumina-based bime- 
tallic platinum-rhenium catalysts for refin- 
ing unleaded, high-octane gasoline. Atmos- 
pheric pollution considerations during the 
last few years have given this application 
added impetus; however, in 1972, con- 
sumption decreased considerably, owing 
primarily to the substitution of other met- 
als (probably mostly iridium) for rhenium 
in bimetallic catalysts. 

Engelhard Minerals & Chemicals Corp. 
developed a new series (E-600) of plati- 
num-rhenium catalysts that initially prove 
to have better stability, better yield as ac- 
tivity declines, and an unlimited number 
of regenerations and reactivations without 
significantly impairing catalyst perform- 
ance. Algeria and the Soviet Union con- 
tracted to use the new catalyst in major 
new complexes in their respective 
countries.3 The E-600 series catalysts sup- 
plements the older E-500 series catalysts, 
which are extensively used in the free 
world’s reformers. 

Mowhawk Petroleum Corp. completed 3 
years of operation using Universal Oil 
Products (UOP) bimetallic platinum- 
rhenium catalyst, type R-16, without a 
single regeneration or shutdown for cata- 
lyst screening. The catalyst service at the 


end of this first cycle was equivalent to 
300 barrels of naphtha per pound of cata- 
lyst. The charge rate during the 3 years of 
operation was essentially constant at 2,600 
barrels of naphtha per stream. dag 3 

Two refiners, one Japanese and one do- 
mestic, have agreed to use Chevron's new 
type "D" catalyst for the manufacture of 
high-octane gasoline-blend stocks in new 
Rheniforming installations. Presently 29 re- 
fineries in the United States, Canada, Eu- 
rope, and Japan are using type "A" and 
“B” Rheniforming catalysts.5 

There are seven low-pressure (200 
pound per square inch gauge) Rheniform- 
ers currently in service with a total capac- 
ity of 120,000 barrels per dag Presently, 
approximately one quarter of all petro- 
leum reforming catalysts are of the bime- 
tallic platinum-rhenium variety. 

The straight platinum  (monometallic) 
catalysts are rapidly being replaced by bi- 


? Newmont Mining Corp. Annual Report 1972, 


32 pp. 
3 Enge lhard Minerals Be Chemicals Corp. 
Annual Report 1972, 28 p 
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RHENIUM 


metallic catalysts such as platinum-rhen- 
ium. However, research is continuing to 
find substitutes for the rhenium part of 
the catalyst. Gold, gallium, germanium, in- 
dium, and iridium are being tested and 
evaluated as replacements for rhenium. Iri- 
dium seems to have gained a foothold in 
the market, notably with the introduction 
by Exxon Research of its new KX-130 
“multimetallic” reforming catalyst contain- 
ing platinum, iridium, and possibly a third 
element.7 

The remaining 15% of estimated domes- 
tic rhenium consumption was in X-ray 
tubes, refractory-metal alloys, high-temper- 
ature thermocouples, temperature controls, 
electronic devices, vacuum tube and flash- 
bulb filaments, coatings, electrical contacts, 
and research and development. 

Tungsten-rhenium thermocouples are ex- 
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periencing increased usage for high 
temperature measurement, other than that 
in a nuclear environment, which use has 
been recently found to be better served by 
tungsten-molybdenum thermocouples, which 
exhibit less deterioration. It appears that 
tungsten-rhenium thermocouples may find 
additional application in measuring and 
controlling combustion chamber exhaust 
temperatures of turbine engines. 

During the 1969-71 period, there was a 
decline in the use of fabricated devices of 
rhenium owing to curtailment of aerospace 
programs; however, rhenium is currently 
finding increased usage in the fabrication 
of devices for use in X-ray tubes. 

A Bureau of Mines Information Circular 
was published in early 1973 that contains 
information on rhenium from geologic 
background and analysis to supply-demand 
patterns and trends.8 


PRICES 


Prices paid for rhenium metal powder 
used in rhenium metal wire and mill 
products during the year ranged from 
about $975 to $1,400 per pound, depending 
on quantity, decreasing toward the former 
by yearend. Prices paid for perrhenic acid 
used in catalytic applications ranged from 
about $875 to $1,350 per pound, trending 
toward the former in the second half of 
the year. 


During the year, the country’s leading 
rhenium producer, quoted rhenium metal 
powder and perrhenic acid prices closely 
within these ranges. In August, Shattuck 
Chemical Co. cut its price on rhenium 
metal powder to $975 per pound, and that 
on perrhenic acid to $875 per pound. The 
company claimed that its price reductions 
were made possible by its recent plant ex- 
pansion. 


FOREIGN TRADE 


Imports of unwrought rhenium metal 
during 1972 decreased 55% from that of 
1971, and totaled 168 pounds valued at 
$125,751. These imports, all of which rep- 
resented rhenium metal powder, came 
from West Germany (85%), and France 
(15%) . There were no imports of scrap or 
wrought rhenium metal during the year. 
Unwrought rhenium imports are believed 
to have been recovered from byproduct 
molybdenite obtained from porphyry cop- 
per ore mined in Chile. The average price 
of unwrought rhenium metal imports, ex- 
cluding U.S. duty, was $749 per pound, 
and ranged from $713 per pound (West 
Germany) , to $952 per pound (France). 

A significant amount of rhenium in the 
form of ammonium perrhenate (NH4ReO,) 
salts was imported primarily from Sweden, 
the United Kingdom, and West Germany. 


This material imported under the basket 
classification “Ammonium Compounds, not 
specifically provided for” (TSUS 417.44), 
totaled approximately 1,183 pounds of con- 
tained rhenium, valued at $1,357,078. 

The import duty on rhenium metal 
from non-Communist countries remained 
at the January 1, 1972, rate of 5% ad va- 
lorem for unwrought rhenium metal and 
scrap, and 9% ad valorem for wrought 
rhenium metal. The import duty on 
wrought and unwrought rhenium metal 
from Communist Bloc countries also re- 
mained unchanged at 45% ad valorem and 
25% ad valorem, respectively. The duty on 


7 Chemical Week. Catalysts. V. 111, No. 18, 
Nov. 1, 1972, pp. 23-33. 
8 Shimamoto, K. Availability of Rhenium in 


the United States. BuMines IC 8573, 1973, 30 pp. 
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imports of ammonium perrhenate from The import duty on waste and scrap re- 
Communist and non-Communist countries mained temporarily suspended until June 
was 25% ad valorem and 4% ad valorem, 30, 1973. 

respectively. ; 


Table 2.—U.S. imports for consumption of rhenium (including scrap), by country 
(Gross weight) 


1970 1971 1972 
Country 
Pounds Value Pounds Value Pounds Value 
Belgium-Luxembourg. ................ d 8 8 220 3262, 278 = m 
Ij. s. s; . ee bese 58 353,789 45 49, 770 25 323, 796 
Germany, Wee 79 84,878 110 140,000 148 101 ,955 
USS ` EE 78 28 , 467 8 8 x ES 2 
United Kingdom. .................... gës Se 2 794 e 22 
!( ⁵⁵ 210 111, 629 377 452, 842 168 125,751 


Table 3.—Estimated imports for consumption of rhenium salts, by country 1 
(Gross weight) 


1970 1971 1972 
Country 
Pounds Value Pounds Value Pounds Value 
Germany, West... 171 3114, 909 2,016 31, 545,347 568 $488,519 
70ßöÜĩê54ͤtb i ce eee eee 44 25,439 20 15,1 223 108,291 
Sweden.. ] AAA 1,027 658,983 2,965 2,201,568 687 563, 506 
United Kingdom. ..-.----------.----- A SS 140 118,431 236 196,762 
f ETATS 1,242 799,281 5,141 3,875,449 1,714 1,357,078 
Total (rhenium content)........ 857 799,281 8,547 3,875,449 1,188 1,357,078 


1 Figures are derived from the basket category “Ammonium compounds not specifically provided for” (TSUS 


417.44). 


WORLD REVIEW 


Canada.—The Island Copper mine of 
Utah International Inc, (UI) on Rupert 
Inlet near Port Hardy, British Columbia, 
which contains some of the richest known 
rhenium concentrations in the world, con- 
tinued to market rhenium and molybde- 
num concentrates. Two hundred and fifty 
tons of molybdenum concentrate was sold 
in 1972, about 14% of designed capacity. 
In some cases the molybdenum buyer pur- 
chased the contained rhenium, while in 
others, the rhenium was returned on a 
"toll" basis in order for UI to seek pro- 
spective buyers? The estimated rhenium 
content of the ore body based on copper 
ore reserves of 280 million tons with 0.53% 
copper and about 0.027% MoS2, is over 
270,000 pounds, assuming 90% recovery of 
rhenium from molybdenite. 

The Lornex mine of Rio Algom Mines, 
Ltd., a subsidiary of the Rio Tinto-Zinc 
Corp., situated in the Highland Valley 
area of British Columbia, is Canada’s new- 
est and largest open pit copper-molybde- 
num producer. Estimates of the ore body 


indicate reserves of 293 million tons of ore 
averaging 0.43% copper and 0.014% Mos. 10 
Rhenium is present in the ore body but 
its content has not been established. How- 
ever, using the rhenium content of nearby 
operations as a rough base, an estimated 
rhenium content of about 75,000 pounds 
can be inferred. 

Chile.—A new rhenium plant at Concep- 
ción was scheduled to come onstream in 
1974-75. A Western European firm to- 
gether with Cía. de Acero del Pacífico 
S.A., (CAP) financed a successful pilot 
plant at the Hazen Research Center in the 
United States. The industrial plant will be 
designed to deliver high-grade molybde- 
num chemicals with the byproduct rhen- 
ium as either a chemical-grade rhenium 
salt or perrhenic acid (HReO,). The pro- 


is. Utah International Inc. Annual Report 1972. 
Pp. 
Mining week Island Copper Starts Up. 
V. 24, No. 7, July 1972, p. 8. 

1 Mining Magazine. Lornex. V. 128, No. 3, 
March 1973, pp. 154—163. 
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duction target calls for a yearly rhenium 
output of 3,800 pounds.11 

The privately owned Chilean firm Car- 
buro y Metalurgia S.A. (Carbomet) has 
been producing a technical-grade ammon- 
ium perrhenate (NH4ReO,) since Decem- 
ber 1970. The firm is currently enlarging 
its plant facilities in Nos, Santiago, to in- 
crease rhenium capacity in 1973 from 2,000 
to 2,700 pounds per year of rhenium con- 
tained in technical-grade ammonium per- 
rhenate salt.12 : 

Chilean molybdenum and rhenium re- 
sources show about 7,700 pounds per 
year of rhenium as a recoverable figure 
from the three big State-owned porphyry 
copper mines. There are additional poten- 
tially important rhenium resources from 
new Chilean porphyry copper deposits, 
such as Mocha, Cerro Colorado, El Abra, 
Andacollo, Loica, Pelambres, and others. 

The Corporación del Cobre (CODELCO) 
announced commencement of feasibility 
studies on a plant to extract molybdenum, 
rhenium, and other rare metals from por- 
phyry copper ore of the recently national- 
ized (1971) Rio Blanco copper deposit. 
The deposit was previously worked by the 
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Cerro Corp. of the United States. Accord- 
ing to CODELCO, the plans envisage a $2.6 
million plant to be established in the Rio 
Blanco region about 90 miles northeast of 
Santiago. The plant is expected to become 
operational by mid-1973.1s 

Japan.—Shiba, Japan, is the site of En- 
gelhard’s newly commissioned magnaformer 
installation, utilizing the greatly improved 
E-601 platinum-rhenium bimetallic cata- 
lyst for the manufacture of unleaded, 
high-octane gasoline.14 

Taiyo Mining and Industrial Co., Ltd., 
was granted an exclusive license for use of 
a new hydrometallurgical process devel- 
oped by Molycorp to produce molybdenum 
oxide and rhenium compounds. 

Mongolia.—The giant copper-molybde- 
num deposit at Erdenetiyn-ovoo was first 
investigated by a joint Mongol-Czechoslo- 
vak geologic expedition in 1964-65. In 
1970, rhenium and other metals were iden- 
tified in the deposit; however, the rhenium 
content has not yet been assayed. A new 
agreement with the Soviet Union for the 
exploitation of the deposit seems 
imminent.15 


TECHNOLOGY 


The Bureau of Mines electrooxidation 
technique was successfully applied to the 
recovery of molybdenum and rhenium 
from sulfide ores and concentrates at its 
Reno Metallurgy Research Center. Extrac- 
tion of 9997 of the molybdenum and rhen- 
ium was found to be feasible on a bench 
scale with an immersion-type electrode sys- 
tem. Similar results were obtained in 
larger experiments using a 1,260-ampere, 
bipolar, flow-through cell, except that the 
power requirements per pound of molyb- 
denum were substantially reduced. This 
process eliminates the use of the conven- 
tional roasting techniques, which are the 
main factors contributing to sulfur dioxide 
pollution of the atmosphere. 


Concomitant studies on the extraction 
and separation of molybdenum and rhen- 
ium from process solutions have resulted 
in development of an amine extraction-car- 
bon adsorption system that is capable of 
recovering 99% of the rhenium as 99.99%- 
pure ammonium perrhenate, and 99% of 
the molybdenum as high-purity ammon- 
ium molybdate. 


The Bureau also investigated hydrome- 
tallurgical processing of low-grade molyb- 
denite rougher flotation concentrates as a 
means for improving byproduct molybde- 
num and rhenium recovery from porphyry 
copper ores. Several methods were investi- 
gated, and the best rhenium and molybde- 
num recoveries from the leach liquor were 
obtained by adsorption of the rhenium 
from the basic liquor with an anion ex- 
change resin, acidification of the residual 
liquor, followed by recovery of the molyb- 
denum by adsorption with activated char- 
coal. The rhenium was recovered from the 
loaded resin by stripping with ammonium 
thiocyanate. 


Kennecott Copper Corp. received a pat- 
ent for a process that simultaneously re- 
duces atmospheric pollution and recovers 


! p ues aban No. 9. Other Metals. May 
, I , . e 
e Intermet Bulletin. Rhenium Production in 
Chile. V. 2, No. 3, January 1973, p. 35. 

12 The Mining Journal (London). Chile: New 
Plant? V. 278, No. 7186, May 26, 1972, p. 433. 

14 Work cited in footnote 3. I 

15 Far Eastern Economic Review. Precious Cairn. 
V. 80, No. 14, Apr. 9, 1973, p. 24. 
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rhenium values in the gaseous effluent 
from copper smelting operations. The 
process involves scrubbing volatilized rhen- 
ium oxide and sulfur oxide with an 
aqueous alkaline solution to remove most 
of the sulfur oxide from the gas stream as 
a soluble sulfite and to dissolve the rhen- 
ium oxide in the resulting sulfite solution. 
The rhenium-bearing sulfite solution is 
treated by known means, such as ion ex- 
change or solvent extraction, to recover the 
contained rhenium oxide.16 


A patent was issued to Continental Ore 
Corp. for recovery of rhenium and molyb- 
denum values from solution. The process 
involves extracting soluble molybdenum 
and rhenium values with an amine solvent, 
and stripping the values from the amine 
extract with an ammonium hydroxide so- 
lution. The rhenium is then concentrated 
and recovered from the crystallization 
mother liquor by amine solvent extraction. 
It is stripped from the resin using a so- 
dium hydroxide solution and extracted 
into a pyridine solvent, which is distilled 
away leaving the desired rhenium salt.17 

Early in the year, a patent was granted 
for a process that regenerates deactivated 
platinum-rhenium reforming catalysts to 
the condition of fresh reforming 
catalysts.18 Dependent on its cost and ap- 
plicability, this or similar processes should 
attract the interest of many catalyst manu- 
facturers and petroleum-refining compa- 
nies. 

Chevron Research Co., a subsidiary of 
Standard Oil of California, developed a 
new catalyst known as Rheniforming type 
“D” to help refineries meet no-lead and 
low-lead motor fuel requirements. The 
new catalysts reportedly will cost less, pro- 
vide better yields, have greater stability, 
and require smaller amounts of 
platinum.19 


Kennecott Copper Corp. was granted a 
patent on a new process for extracting mo- 
lybdenum and rhenium from raw mate- 
rials. In the process, molybdenum and 
rhenium values are recovered from molyb- 
denite concentrate by roasting in the pres- 
ence of calcium compounds to produce wa- 
ter-insoluble calcium molybdate and 
water-soluble calcium  perrhenate. The 
need for extensive gas-cleaning equipment 
to prevent SO; discharge is eliminated by 
the process The calcine is leached with 


water to separate rhenium from the mo- 


16 8 7 H. R 
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lybdenum values, and then leached with 
acid to solubilize the molybdenum. Alter- 
natively, the calcine is leached with acid, 
and the dissolved rhenium and molybde- 
num values may be recovered separately 
from the clarified solution by use of ex- 
traction and stripping cells and / or ion- ex- 
change resins. 20 


A process was patented for the removal 
of rhenium and other metallic impurities 
from a sulfide-bearing molybdenite ore. 
The process, which does not evolve sulfur 
dioxide, thus eliminating a potential air 
pollution problem, comprises (1) roasting 
ore with alkali metal carbonate, (2) leach- 
ing 95% of the molybdenum from the re- 
sulting fusion mass, (3) oxidizing the 
leached mass, and (4) treating it with 
water to extract the rhenium and molyb- 
denum from other metallic impurities be- 
fore recovering the rhenium and molybde- 
num by conventional procedures.?1 


Engelhard Minerals & Chemical Corp. 
studied tungsten-rhenium thermocouple 
junctions to determine how and under 
what circumstances tungsten-rhenium wire 
could be joined and still maintain ade- 
quate handleability. It was found that a 
reliable, sound, and handleable thermocou- 
ple junction can be obtained by tightly 
twisting tungsten-rhenium wire and weld- 
ing the ends. To be effective, there must 
be at least one and one half turns of wire 
prior to the weld. Repeated tests with over 
75 junctions fabricated by this technique 
have resulted in no failures traceable to a 
properly executed twist.22 


A study was carried out in the Ledge- 
mont Laboratory of Kennecott Copper 
Corp. on the oxidative vaporization of 


(assigned to Kennecott Cop- 
per rp., New York). Process for Recovering 
Volatilized Rhenium Oxides and Sulfur Oxides 
rom Gas Streams. U.S. Pat. 3,728,595, Mar. 27, 

17 Litz, J. E. (assigned to Continental Ore 
Corp., New York). Recovery of Rhenium and 
Molybdenum Values From Solution. U.S. Pat. 
$,681,016, Aug. 1, 1972. 

18 Moravec, Jr. V. J. Regeneration of Platinum- 
Rhenium Reforming Catalyst. U.S. Pat. 3,654,142, 
Apr. 4, 1972. 

19 Work cited in footnote 5. 

2 Noy, J. M. (assigned to Kennecott Copper 
Corp., New York). Process for Extracting Molyb- 
denum and Rhenium From Raw 0 Con- 
taining Same. U.S. Pat 3,705,230, Dec. 5, 1972. 

21 Martin, B. E., M B. MacInnis (assigned to 
GTE Sylvania, Inc. Seneca Falls, N.Y.). Rhen- 
ium and Molybdenum Separation From Sulfide 
Ores. U.S. Pat. 3,725,524, Apr. 3, 1973. 

22 American Metal Market. Tungsten- Rhenium 
Thermocouple Use Widening. V. 79, No. 14, 
Nov. 22, 1972, p. 14A. 


RHENIUM 


rhenium from natural molybdenite concen- 
trates under controlled conditions. The 
molybdenite oxidation and rhenium vapor- 
ization were measured, respectively, by the 
amount of SO>s-SOs and by the amount of 
rhenium collected in an aqueous absorber 
as a function of time. The rate of rhen- 
ium vaporization increased with the oxy- 
gen content of the reactant gas. Consistent 
with the molybdenite oxidation, rhenium 
volatilization increased markedly with tem- 


23 Amman, P. 
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perature. The experiments confirmed the 
general relationship between rhenium va- 
porization and  molybdenite oxidation. 
With the volatility of rhenium shown 
under ideal conditions, it is suggested that 
in multiple hearth roasters, there is oxida- 
tion and vaporization in the lower hearths 
followed by reduction and recondensation 
of rhenium in the upper stages.23 

R., and T. A. Loose. Rhenium 


Volatilization During Molybdenite Roasting. Met. 
Trans., v. 3, No. 4, April 1972, pp. 1020-1022. 
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Salt 


By Robert T. MacMillan 1 


Production of salt in 1972 declined 
slightly for the second consecutive year fol- 
lowing a 12-year period of steady growth. 
The quantity actually sold or used by pro- 
ducers, however, increased 2% compared 
with the 1971 figures. This increase was at- 
tributed to a large inventory of unused 
rock salt carried over from the previous 
year. The average value of salt sold or 
used in 1972 declined 4% compared with 
the 1971 value. 

Exports increased 30% in quantity and 
33% in value compared with correspond- 


ing 1971 figures. Imports, however, de- 
clined 10% in quantity and 17% in value. 

Legislation and Government Programs. 
—Tightened antipollution standards set by 
Federal and State environmental pollution 
control agencies resulted in the final clos- 
ing of Olin Corp.'s chlorine-caustic soda 
plant, Virginia's lone salt producing com- 
pany. The cost of modernizing the plant 
to meet more stringent effluent standards 
was considered too high, and production 
was phased out early in 1972. 


Table 1.—Salient salt statistics 
(Thousand short tons and thousand dollars) 


1968 
United States: 
Production NA 
Sold or used by producers. ........ 41,274 
JJC LIE D EE 212,215 
Exports..... . x dre na T 
EE 4,650 
imports fc for consumption. ......... 9,456 
T0 11.487 
Consumption, apparent 00 
World: Production 138,426 
NA Not available. 


1969 1970 1971 1972 
NA 1 46,764 144,700 1 44,010 
44,245 145,896 144.077 145,022 
287, 680 304, 759 303, 687 296,772 
716 428 670 869 
4,486 8,657 4,182 5,544 

,902 3,586 3,855 4 
11,990 13,329 14,429 11,979 
46,891 49 , 009 41,262 41,616 
150,495 161,081 158,931 162,560 


1 Excluding Puerto Rico; 32,000 short tons (1970), 28,500 short tons (1971) and 29,000 short tons (1972). 


DOMESTIC PRODUCTION 


Seventeen States recorded salt production 
in 1972. The two leading States, Louisiana 
and Texas, produced 52% of the total out- 
put. Ohio, New York, and Michigan con- 
tributed 36%. Salt was produced by 54 
companies at 96 plants in the United 
States and Puerto Rico in 1972. Eleven 
companies, each producing more than 1 
million tons in 1972, operated 42 plants 
and accounted for 8595 of the total salt 
output. Eighteen companies with a produc- 
tion of less than 1 million tons but more 
than 100,000 tons operated 28 plants and 
accounted for 14% of the total production. 
Twenty-five other companies whose indi- 


vidual production was less than 100,000 
tons operated 26 plants and supplied the 
remaining 1% of the total salt output. 

Fifteen plants, each with a production of 
over 1 million tons, accounted for 64% of 
the total salt output. Ten plants, each pro- 
ducing between 500,000 and 1 million tons, 
accounted for 14% of the total The re- 
maining 22% was supplied by 71 plants. 

A trend toward consolidation in the salt 
industry continued with Solar Salt Co. of 
Utah being sold to American Salt Corp. 
Dakota Salt Co. of North Dakota was ac- 


1Physical scientist, Division of Nonmetallic 
Minerals. : 
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Table 2.—Salt sold or used by producers in the United States, by method of recovery 
(Thousand short tons and thousand dollars) 


1971 1972 
Recovery method — .. 
| Quantity Value Quantity Value 
Evaporated 
Bul O 835 8,745 8 
pen pans or grainer . ; ; 
Vacuum pan 8,289 86,478 3,287 85, 081 
%: n LLLI 1,987 21,482 1,799 15,115 
Pressed blocks. 4444 367 0,582 8 10, 
Total geet Eeer 5,928 127,186 5,850 124,848 
Rock: 
lll “? 13,613 87,226 14,369 88,908 
Pressed blocks. ..........................--.- 87 2,095 66 2,188 
JJ ——s— ͤ y pus 2 13,700 89,321 14,484 91,041 
Salt in beine Gold or used as euch)... . 24,449 8T, ,180 24,787 81,888 
EE 
Grand total “))))))))/ ll Ll. 44,077 808 ,687 45 ,022 296, 772 


1 Data may not add to totals shown because of independent rounding. 


Table 3.—Salt sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 


1971 f 1972 
State 
Quantity Value Quantity Value 
Safe.... ee cous masas qma RM EE 1,887 21,142 1,621 14,860 
TTT WE EE ; 18,712 1,969 20,569 
E 18,852 67,9 18,514 67,464 
ideali e" ———— ; , 007 4,858 50,761 
New Nene 2 146 1,190 
N ⁰ 5,308 ,001 ; 48 
)))) eet S= 5,709 46,651 6,147 47,710 
"Pegagan su ⁰ͥ⁰( d seaweed corsa 9,217 40,888 9, ; 
2J2330õõ ee 614 5,218 660 i 
Nein ðͤ v 1.174 4,778 1,282 5,968 
Other States 9 976 , 667 771 4,087 
gv EE 44,077 808 , 687 45,022 296,772 
Fuerte . .............-..-- 29 570 29 580 
Ww Withheld to avoid disclosing individual company confidential data; included with “Other States.” 
and value of brine included with “Other Sta Wo 


1 Quantity an 

2 Includes Alabama, Colorado, Hawaii, Kansas (brin , Nevada, North Dak Oklahoma, Virginia 

and States indicated by symbol W. SOR UNE ge ] 
3 Data may not add to totals shown because of independent rounding. 


Table 4.—Evaporated salt sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 


1971 1972 
State 
Quantity Value Quantity Value 

California... Seb eect ee desetzzcaestoecedsxeu as 1,692 20,164 1,855 13,980 

f p we wawa ec Ea E 676 16,847 d 

j Ee 275 9, 269 ; 
TT EE 1,174 80,042 1,169 82,562 
New ER eener 658 19,842 600 18,016 
leede 768 21,072 806 22,174 
Other States 111i 790 10, ,819 980 11,671 
Totals cc. ß 5,928 127 ,186 5,850 124,848 
EE 29 570 29 580 


1 Includes Hawaii, Nevada, New Mexico, North Dak Oklahoma, sssi and Utah. 
š Data may not add to totai VT , 
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quired by Hardy Salt Co. of Michigan, and Table 5.—Rock salt sold by producers 


Diamond Crystal Salt Co. o£ Michigan was in the United States 

sold to Oglebay Norton Co. Olin Corp. (Thousand short tons and thousand dollars) 
closed down its salt well facilities at Salt- 
ville, Va., after many years of chlorine and 1o Quantity — Value 
caustic soda production. The soda ash  1968...................... 12,461 79.867 
plant was closed in 1971. Cargill, Ine. 1988: daio — 961291 
closed its Pawnee Salt Co. in Kansas and 1971 18,700 89,821 


its equipment was transferred to Cargill's 
Gordy plant at Baldwin, La. 


Table 6.—Pressed-salt blocks sold by original producers of salt in the United States 
(Thousand short tons and thousand dollars) 


e From evaporated salt From rock salt Total 1 I 

ear — — AÉ — — (ꝶœ-—uqůl ered — — eae ma mince 
Quantity Value Quantity Value Quantity Value 

1968- ee 8 857 9,246 85 2,921 442 11,667 

1969..... oe sese erede 369 9,622 88 2,852 452 11,974 

1910... 8 868 10,085 79 2,269 447 12,858 

ji p MER 867 10,582 87 2,095 464 12,621 

TJ 8 876 10,927 66 2,188 442 18,065 


1 Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Of the total salt consumed in 1972, 54% tion of chlorine required 45% of the total 
was consumed as brine, 33% as rock salt, salt output, soda ash manufacturing re- 
and 13% as evaporated salt. The produc-  quired 13%, and all other chemicals re- 


Table 7.—Salt sold or used by producers in the United States, by class and consumer or use 


(Thousand short tons) 
| 1971 | f 1972 
Consumer or use — nm O ——- > v —rnr—s—UrFV—F 
Evap- Rock Brine Total! Evap- Rock Brine Total! 
orated orate 
Chliorine_..........--.----------- 282 2,788 16,605 19,621 802 2,706 17,718 20, 726 
Soda ash`.---------------------- 1 (3) 6,857 6,858 w W 5,786 5,791 
Soap (inclu on) LE 24 W W 27 22 5 (2) 27 
All other chemicals. .............. 426 846 487 1,259 440 479 117 1,086 
Textile and “uses 0 118 75 iu 198 132 75 Es 207 
W e tanners, casing man- 
fm Ret NN 288 870 = 653 266 853 zS 619 
Folie EE 83 4 ae 87 42 4 ae 45 
Dairy cca heehee 55 61 56 24 - 
Canning 185 55 (2) 241 160 68 (2) 
aking____ eet cnn 110 6 ET 116 110 7 Gë 117 
Flour processors (including cereal)... 68 11 (2) 79 70 12 (2) 88 
Other food processing 475 40 (2) 515 483 87 (?) 520 
Ice manufacturers and cold storage 
companies 1 2 -— 4 1 2 == 
eed dealers 862 493 -. 1,355 938 458 (3) 1,886 
raea a mixers EE 829 258 z 586 354 — 577 
JJ ꝗö 47 185 (2) 182 w 175 w 227 
Ceramics (including glass) 4 4 : 8 4 EM 7 
Pe an EOE ESA TOUS ARTE s ua Z 14 w w 172 86 W W 178 
JJ E A E MLE Ae IUE 54 60 51 164 47 62 98 202 
Paper and pulp... . 105 115 59 279 W 125 W 201 
Water softener manufacturers and 
service companies 418 W W 680 350 W W 
Grocery stores 795 441 — 1,286 802 456 (2) 1,258 
Railroads ee 1 2 aes 8 1 4 6 
Bus and transit companies 1 8 = 8 * 
Highway use 881 7,571 4 7, 905 464 8,787 4 9, 255 
U.S. Government 24 34 Q 59 26 65 a 91 
Miscellaneous ?...................- 1,074 620 92 2,487 705 555 09 2,069 
Totali... esos ce decade ces 46,180 418,640 424,468 544,283 45,926 415,044 ‘24,664 545,684 


w Withheld to avoid sopa d individual company confidential data; included with “Total.” 
: 3 not ei to totals shown because of independent rounding. 

s Includes some > export and consumption in overseas areas administered by the United States. 
4 Differs from to shown in tables 2, 4, and 5 because of changes in inventory. 

s Differs from totals shown in tables 1, 2. and 3 because of changes in inventory. 
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Table 8.—Distribution (shipments) of evaporated and rock salt in the United States, 
by destination 
(Thousand short tons) 
1971 1972 
Destination 
Evaporated Rock Evaporated Rock 
Al; lurus Se eS 52 829 50 407 
Alagk&-... ot bo y ⁵⁰ e a m e W w w == 
a . . 28 W 86 1 
NA EE 20 89 21 97 
Cahlfotnii- ⁵⅛˙i˙ͥÜ. dy y 1. 198 82 915 146 
Colorado. ß rss nus 106 51 118 46 
Connecticut. |... ... 22 2L LL LL LLL LL Ll ee 19 129 17 w 
Delaware_______ ee 7 196 6 w 
District of Columbia 5 81 4 w 
alt SEH 41 185 41 124 
Georgia... EE 62 248 61 268 
E EE 4 ae W Ze 
, coven hic honk eet cee Sees 51 W 57 1 
ill 341 870 853 1,304 
Ill ⁰ ⁵⁰⁰⁰⁰ʒ 154 416 159 555 
Jowa- d a ee ee eee: 196 307 200 840 
y a od mt RE eL eee 80 222 89 189 
/c ³ĩ;.. ee EE 47 516 48 517 
Louisiana... 52 880 52 449 
. ³·¹ꝛmwſ d y 10 172 9 W 
Maryland o. lu n ous ieee a spa ate 47 74 44 W 
Massachusetts... 2 LLL c LL LL LL c Lll LL Llc... - 46 481 77 w 
Mei 190 463 204 W 
Minnesota__. 8 151 371 150 307 
Mississippi... . .. .. . . ........-. 21 102 19 114 
ETC EES 99 294 111 856 
MOonta8na-.-. l... oo ee oe 51 1 58 1 
JJ½%%%%%˙éwm ees 106 83 119 98 
E SE 83 211 81 w 
New Hampshire.__........-..-----..------.---.-- 7 162 w W 
New Jerseùꝶ eee 158 581 157 408 
New N ./. ³ A 43 68 51 45 
e ß , ee eee 818 1,666 826 2,021 
North Carolina... „„ 132 178 125 148 
North D. 8 27 4 35 W 
C ³˙·¹.AAAʃ0᷑⁰qö 2a Q ⁵³⅛W³ et EE 351 1,361 371 1,300 
Ae oso 1... 40 61 41 66 
PEP ¼˙i- Kd ee W W 41 w 
Pennsylvania__ l... l. -- 192 1,114 186 996 
Rhode Island. .................... 2 2 2. ll. l l.l. 10 82 15 w 
South Carolina... 37 25 40 21 
South Daer eege 53 27 56 28 
Tennessee. eee Skee eo ee eee es 120 585 122 557 
T'ëxag EE 95 187 322 287 
EÜ . A (v0 . 8 813 w 108 W 
ll!!! 8 6 156 6 w 
Virginia- d es 103 147 99 108 
nes... Su SZ s= 161 W 120 (i) 
West Virginia 22 161 23 186 
n eae dE 176 544 178 716 
Wyoming... c ee 20 8 29 8 
OU OR ee eege Ru E nad. 591 878 481 2,945 
Totals e EE 6,180 18,640 5,926 15 ,044 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 


1 Less than Le unit. 


2 Includes shipments to overseas areas administered b 
ments to unspecified destinations, and States indicated 


3 Data may not add to totals shown 


the United States, Puerto Rico, exports, some ship- 
y symbol W. 


use of independent rounding. 


4 Differs from totals in tables 2, 4, and 5 because of changes in inventory. 


quired 2%, totaling 60% for the chemical 
industry as a whole in 1972. This com- 
pared with 61% for the previous year. 
The second largest use of salt was for 
deicing streets and highways and for 
roadbed stabilization. This use, which is 
tabulated in table 7 opposite “Highway 
use,” formerly “States, counties, and other 
political subdivisions (except Federal),” re- 
quired 20% of the salt output in 1972 
compared with 18% in the previous year. 


Salt used for food and food-related uses 
was 6.5% of the total consumed compared 
with 6.4% in 1971. The categories included 
in food-related consumption were as fol- 
lows: Meat packers, tanners, etc.; fishing, 
dairy, canning, and baking; flour process- 
ing; other food processing; and grocery 
stores. Salt sold to grocery stores was as- 
sumed to be largely for table use; however, 
some salt in this category may have been 
used for water softeners. 
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PRICES 


Prices per 100 pounds of salt quoted in 
Chemical Marketing Reporter for various 
grades in 1972 were as follows: 


Janu- June July De- 
ary cember 
Salt, evaporated, 
common, in bags, 
carlots, or truc 
lots, work $1.48 $1.48 $1.48 $1.43 
t, chemi e, 
basis 1.54 1.54 1.54 1.54 


asis 
Salt, rock, medium, 
coarse, same basis. .97 .97 .97 .97 


Salt, rock, extra 
coarse,same basis. 1.02 1.02 1.02 1.02 


The average value of evaporated salt re- 
ported by producers to the Bureau of 
Mines in 1972 was $21.26 per ton. On the 
same basis the average value of rock salt 
was $6.31, and that of salt in brine was 
$3.29. 


FOREIGN TRADE 


Exports of salt increased 30% in 1972, 
compared with the 1971 figure, but were 
less than 2% of the total production. Can- 
ada and Japan were the chief recipients. 
Exports to Canada increased 58%, and ex- 
ports to Japan decreased 15%. 

Imports of salt decreased 10% in volume 


of the apparent consumption for the 
United States in 1972. 


Table 9.—Salt shipped to the Common- 
wealth of Puerto Rico and overseas areas 
administered by the United States 


and 17% in value in 1972 compared with 1971 1972 
corresponding figures in 1971. Mexico be- Ars Short Value Short Value 
came the chief supplier with 3695 of the tons  (thou- tons (thou- 
š : sands) sands) 
total; Canada, formerly our chief supplier, 
i . i American 
was second with 29%; and Bahamas with Dd cbe 158 $11 CR $23 
2595 was third. The remaining 10% came Puerto Rico... 19,060 1,856 20,055 2,247 
from several countries. Imports were 7.3% Virgin Islands.. 150 81 478 83 
Table 10.—U.S. exports of salt, by country 
(Thousand short tons and thousand dollars) 
1971 1972 
Destination 
Quantity Value Quantity Value 
Australi. oc meer eere k y I ener (i) 34 (1) 9 
Balqmil. EE 2 0 2 86 
%%% ECG 898 2,850 627 8,780 
Costa Rica. ³o².à ³ĩðZ-juſ ⁰⁰⁰ 1 25 1 29 
jionduran œDV ß ĩðͤ . 88 Q) 20 1 28 
Japan... u us llullu es ee see see RE ee eee ES c E 260 1,100 220 924 
MOXiCO . ß 1 59 3 88 
Netherlands Antilles 2 87 1 64 
New BEE 1 87 1 86 
bx pt mE j y ß k k 1 31 1 49 
Philippines. E O) 16 2 16 
lh AAA eee ene 1 70 1 141 
South Africa, Republic otklkl 1 16 2 17 
Trinidad and Tobago. ..................................-. (1) 3 1 18 
ther viel eee EE 2 264 6 289 
TJ ]%»ꝛꝗ ð y 670 4,182 869 5, 544 


1 Less than Le unit. 
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Table 11.—U.S. imports for consumption of salt, by country 
(Thousand short tons and thousand dollars) 


19711 1972 
Country — — — — —ä— 0ũü 
Quantity Value Quantity Value 
BI cocos des ³ ³ SAA é 865 3,328 875 3,429 
Canada (œ̃²ꝰ vu] ] Edel ese eet eS es 1,457 7,059 1,001 4,581 
I...... y 0 878 182 
FÄ). ³¹ y y SL LI DELE 60 14 
Ifõĩõĩ˙1ĩlA³ĩĩĩĩ y laga SU 1.056 2, 595 1,250 2,858 
PEkẽ:::; « ́ 7... x M 
J solos sus dei EL bcd cusan 47 - 
Ile 106 299 45 131 
United King)... (2) 8 19 160 
TEE TEE 13 46 60 181 
Other- ee ee (2) 81 (3) 62 
Total- 22-2 n a uD ban ERE EIE eee ELE 8,855 14,429 8,463 11,979 


1 Includes salt brine from Canada through Buffalo customs district for 1971, 1,000 short tons ($1,089); 
Seattle customs district, 28,788 short tons ($198,108). 
2 Less than Le unit. 


Table 12.—U.S. imports for consumption of salt, by class 
(Thousand short tons and thousand dollars) 


In bags, sacks, Bulk 
barrels or other (dutiable) 
Year packages (dutiable) 
Quantity Value Quantity Value 
Ly EE 45 625 3,491 12,704 
TO BEEN 27 574 18,828 118,855 
1012. 22st caque d Ram K-u;ꝛ tu aus E 26 585 3,437 11.444 


1 Includes salt brine from Canada through Buffalo customs district, 1,000 short tons ($1,089); Seattle eus 
toms district, 28,788 short tons ($198,108). 


Table 13.—U.S. imports for consumption of salt, by customs district 
(Thousand short tons and thousand dollars) 


1971 ! 1972 
Customs district — — — —N ü — — 
Quantity Value Quantity Value 
Anchorage, Alaska...........--.-------------------------- (2) 8 (2) 10 
Baltimore, !.... 8 382 1,117 261 868 
Boston, Map. 382 935 218 482 
Bridgeport, CounnꝛanEU „ 53 245 - "m 
Buffalo; N Y 2 o ⁵ð /ſ/ heo suene EE 84 149 40 191 
Il!!! ZS ee 88 163 134 61 278 
Cleveland, Ohio ume Mame Anm mA 120 561 81 151 
TT ³·Ü. A ³o J. ee 69 8,453 559 2,752 
Duluth, . eee . 1... . ee accuse 40 188 

Los Angeles, Calikkkk „„ 159 837 194 423 
Milwaukee, Wiss Ee 318 1,469 174 806 
New York City 2.2 ³o A geg 137 550 142 551 
Norfolk; VR. occ uu oct es see ees e cee wake 27 115 12 48 

Ogdens JJ7öÜù ⁰²i ͤkyß m. my 88 (2) A A 
Philadelphia, Reeg ⁵ ³ð³ 104 804 8 108 
Portland, Manna ee Zen 1,319 896 1,724 
Portland, Oreg_-... .. Soe te GE 161 820 745 
Providence, R.J_...-...-.-.------------------------------ 140 486 28 86 

St. Albans; t y (2) (2) 58 
San Juan, Puerto Ricoo 99 415 200 808 
Savannah, G... 200 739 228 827 
Seattle, Wash- -222 222222 415 985 814 
ilmington, NC... 21 59 29 89 
Other ed (2) (2) 1 
Total e l al lx 222 Eas aicut K. c eek 8,855 14,429 9,468 11,979 


1 Includes salt brine from Canada through Buffalo customs district for 1971, 1,000 short tons ($1,089); Seattle 
customs district, 28,788 short tons ($198,108). 
2 Less than 14 unit. 
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Table 14.—U.S. imports for consumo dol 


of salt, by use 
Thousand 
Use short tons 
1971 1972 
Government (highway use) 1,954 1,987 
Chemical industry. / 96 208 
Water conditioning service com- 
ARS. Lco coco ceo eder SEES 110 144 
Other: llu. L ee HENRY ane 844 493 
Total ((( 2,505 2,881 


1 Data may not add to totals shown because of in- 


dependent roundi Disagree 
18 is because of incomplete data 


tables 1, 11, 12, an 


ment with totals in 


a the uses of imported salt. 


WORLD REVIEW 


Australia.—Dampier Salt Ltd. made its 
first shipment of salt to Japan from a 2- 
million-ton-per-year solar-salt-producing fa- 
cility in western Australia. The newly ex- 
panded facility jointly owned by Japanese 
and Australian interests initiated produc- 
tion in 1971. A condition of oversupply on 
the international salt market was blamed 
for the temporary halting of shipments 
from Lefroy Salt Co., a smaller Australian 
firm.2 

Brazil.—Essentially all Brazilian salt was 
produced by solar evaporation of seawater 
in the States of Rio Grande do Norte and 
Rio de Janeiro. A large salt terminal was 
expected to be completed at Areia Bronca 
in Rio Grande do Norte in 1972. The ter- 


minal built on an artificial island was de- 
signed to accommodate ships ranging up to 
100,000 tons. The salt was to be barged 
from and to the mainland.3 
India.—Seawater continued to be the 
chief source of salt in India. It was re- 
covered from coastal areas of Gujarat, Ma- 
harashtra, Kerala, Tamil Nadu, Andhra 
Pradesh, Orissa, and West Bengal. Salt was 
also produced from inland lake and sub- 
terranean brines at Sambhar Lake, Did- 
wana, Phalodi Pachpadra, and Kuchaman. 


2 Mining Journal, London. First Salt Shipment 
to Japan. V. 278, No. 7133, May 5, 1972, p. 372. 
US. Embassy, Rio de Janeiro, Brazil. State 
Department Airgram A-128, May 24, 1972, pp. 


Table 15.—Salt: World production by country 
(Thousand short tons) 


Country ! 1970 1971 1972 p 
North America: 

/ ² —— — 685 1,387 890 
. oie gabe w g um eae EQ AL E P RA 5,359 5, 542 5,585 
c pa ³ m ums u D cu tac et a 12 8 12 13 
Dominican Republic- „„ r 41 42 e 43 
Ih, S sS oe ce c. usss ulus Z 85 84 32 
Hl ³ð ⁰⁰y a SS 30 30 30 
E enke TEE 880 830 880 
N. Ee 4.578 4.806 e 4.850 

ukana u NSE ⁵ RED d SS t EES 15 20 e 22 


| J mz ee en Sts uD ua mO EE 


| Puerto NN.. l S ST SS 


Venezuela___ oe os oo oe ee wee ed Se oma 


See footnotes at end of table. 


Chile: ¿Lil us k ulus cette st os CUu 


—— gr em em ep em ep "mo ep ep em vm e em e 


FTC 1,056 910 e 940 
FFF 2,013 1,628 2,400 
Ge 569 469 481 
E m uuu teats 587 872 884 
—— Á———— 254 831 148 
¿augu ass DE 210 e 210 e 210 

298 e 290 e 290 
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Table 15.—Salt: World production by country—Continued 


(Thousand short tons) 
Country 1 1970 1971 1972 » 
Europe: 
Austria: 
Roeck 66) 2225 c c... L oe cece Cup ee e aac edad cien 1 1 1 
ld TE TEE 542 530 551 
J ⁵ð ͤ duhu asa ma uuu aa au eee ne us s Esa S 149 108 110 
seen Ee ß EEG usd see Ee 235 287 240 
Denmark // ]⁰]ͥ! T 88 481 147 e 824 
Rock salt and brine salt__._..........-..-....--.-..-..-..--- r 4,815 4,679 4,439 
Marine salt et r 1,429 1,878 e 1,800 
Germany: 
7 —I— 8 2,408 2,448 2,480 
Wen (marketable) : 
3 1 nr RS 19,177 7,407 7,695 
Marine salt and other... Ll. ..-l..... ,989 2,421 2,425 
TATA EE r 125 126 e 180 
Rock alt and brine salt_____ E r8,181 8,740 8,704 
EE 1,650 1,804 Kai 
EE EES r e 
Netherlands See ee r 8,165 8,491 e 8,580 
o 
CCCJVbð˙u eege 88 1.349 1,846 ; 
Other salt -cri V Ul. eee ete he ß eee 1,851 1,916 1,985 
Rock id" "—À—————————— — 214 259 804 
Marine BAIE. esc oes / ͥſſyd EL LAE 228 178 e 180 
TN, TEE r 8,155 8,250 e 8,250 
Rock 4 E 1,241 1,811 e 1,820 
Marine EE ,028 850 e 
S BEE 868 821 
BB a ` e ß y 8 18,700 18,200 e 13,200 
United Kingdom 
k 1 l ul ee E 1,986 1,991 1,589 
Other $alt . eT Lem e e eee S t I E 8,192 e 8,200 e 8,200 
Yugoslavia. ð ᷣ !:. ess ese ME E E LEE r 281 88 
Africa 
— — o — — ÿ n ) VVV 110 128 119 
Angola E AE EES EEEE E E EE et bets es 100 105 
Egypt, A Arab le.... Z 88 1452 464 e 470 
E 
fo salt Uae NE ⁵ĩðAA Sce EE 11 11 11 
M; oue ⁰⁰¼ 276 809 809 
Lei H EEN r 42 52 e° 55 
MINI EE 24 81 23 
agasy Republic......-....--.-.---.------------------------- 
Al: Ses SS ac ba seen wats ma dA Em 8 4 8 «8 
Meet e Eeer 4 6 0 6 
ee 68 59 50 
Mh,” edel See $32 81 e 81 
TT BEE r 129 128 138 
Somali Republie n ꝛ·¹— 2 2 2 
South Africa, Republic o.. 468 889 408 
South-West Africa: Marine salt 121 121 121 
Lt TE 58 64 66 
Tanzanig; luu. ull L lll oras EE 46 89 044 
J cn eben EE 881 887 864 
BT, TEE 8 8 «8 
Asia: 
Ann ⁵ ⅛ðÜi ðV! ⁰⁰ k 42 e A0 e 40 
Bangladesh esse East Pakistan)... l.l. lll. ... 247 e 140 NA 
24 —T é 178 205 282 
Ce lon EE 8 7 95 174 
c a, People's Republie of ee . LL LL LLL LL LLL lll... 17,600 18,200 19 92 
SE? Coetuane 0%00%x1! ““. iene y SSO u eu Ee oS) 5,986 7,165 
Siet? LEE 480 430 e 440 
IM EE r 56 60 e° 60 
Istael. ll y EE 74 88 
PJ ³⁰iͥſ AVW DE DR 1,060 1,048 757 
Jordan EE 28 26 26 
Khmer Repuhbleeeeeeeeeeeeeeeeet 140 140 40 
orea: 
Le LEE 600 600 600 
Republic s.... edema 446 897 498 
K EE 8 8 5 
EE 1 ( 9 
Lebanon eege 41 42 44 
OTTEN NA NA 28 
TEE r8 10 11 


See footnotes at end of table. 
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Table 15.—Salt: World production by country—Continued 


(Thousand short tons) 
Country ! 1970 1971 1972 » 
Asia—Continued 
e ß ß EEN 349 380 670 
Other salts C.C Tu uni pupusa esses ñ ß ee RIDES 8 244 298 258 
Philippines THEOCR HOMER ant IMPR DAN uu TN SE 232 260 
R TH TEE 7 7 e7 
Srian Arab E Pl., Eege ie 51 26 e 83 
JJ ð— ⁵ t 8 590 788 488 
Thalland J)) ³QWAAA;ÜÜAiA G0ſͥ AAA DLL IR r 176 176 176 
Eed EE 1715 730 e 780 
Vietnam: 
E EE 165 165 165 
ath EE EE e 132 1 44 
177 eatin ten woe Su usu uo 8 r 87 96 22 
Yemen, “People s Democratic Republie of 97 78 e 70 
Oceania: 
AuUslralli- ocn ee 8,885 4,175 4,410 
New Zealand... ß . Led dE 64 
WOtal BEE r 161,081 158,981 162,560 
¢ Estimate. P Preliminary. * Revised. NA Not available. 
1 enit oduced in many other countries, including Cape Verde Islands and Libya, Mauritania, and Niger, 
but ties are relatively insignificant or reliable data are not available. 
21 Leg and 1971 data are sales. 


s Includes an a 


annual production in the Canary Islands of 15,000 tons of marine salt. 


verage 
: rx ws small quantities of sodium sulfate and sodium salts other than sodium chloride. 


Year beginn March 21, of year stated. 
e Marine salt only d 
7 Less than unit. 


Rock salt was produced at Guma, Maudi 
District, Hunachal Pradesh. Reserves of 
rock salt in the Maudi District were esti- 
mated at 7.6 million tons.4 

Italy.—The Trapani Salt Flats, the site 
of a solar salt industry for more than 2,000 
years, will be closed according to an an- 
nouncement by the Sicilian Government. 
Outdated, hand-labor production methods 
unchanged from the Middle Ages were 


cited as an important factor in the closing. 
The fact that the land was more valuable 
as construction sites for tourists’ cottages 
was also considered. 5 

Netherlands Antilles.—The first shipment 
of salt was made from the new solar salt 
facility of International Salt Co. at Bonaire 
on the Island of Aruba. The new salt fa- 
cility was reported to have a potential pro- 
duction capacity of 400,000 tons per year.6 


TECHNOLOGY 


The increased use of road salt for "bare 
pavements" in the snow belt caused con- 
cern among ecologists, conservationists, and 
others involved with problems of environ- 
mental pollution, Numerous studies have 
been made of the environmental effects of 
the use of road salt in specific localities. 
One of these studies made in the east-cen- 
tral section of Massachusetts indicated that 
the continued use of road salt might in- 
crease the average steady-state NaCl con- 
centration in ground water by 160 
milligrams per liter (parts per million) .” 
Drinking water standards ranging from 250 
to 500 parts per million have been recom- 
mended. Although the concentration of 
salt that may eventually occur in the 
ground water in eastern Massachusetts may 
not be harmful to the general population, 


persons on special low-sodium diets may 
be adversely affected. About 22 tons per 
lane-mile per year were used to salt the 
roads in the area studied. The Salt Insti- 
tute, a national association of salt produc- 
ers, recommended “sensible restraint” in 
the use of deicing salt. 

Production of salt from seawater by elec- 
trodialysis rather than by solar evaporation 
was expected to become a reality in Japan 
with the installation of a 150,000 ton-per- 


4 U.S. Embassy, New Delhi, India. State De- 
partment Airgram 1 5 June 23, dpe p. 79. 

5 U.S. Embassy, Rome, Italy. Sta te Depa rtment 
Airgram A-8, Aug. 25, 1972, pp. 1-2. 

6 . Min. Eng., v. 25, Ges 


Huling, in E., and Hollocher, T. C. Ground- 


Central Mase. Science, v. 
170, No. 4032, Po 21, 1972, pp. 288-290. 
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year plant at Okayama.s The operating 
labor costs of the new plant were one-sixth 
that for a solar plant, and the 16 electro- 
dialyzers occupied a fraction of the space 
that would be required by solar evaporat- 
ing ponds for equivalent salt output. A 
second plant was expected to open at Na- 
gasaki. The Nagasaki plant was to produce 
chlorine, caustic soda, and hydrogen as 
well as salt. 

In the electrodialysis units, semipermea- 
ble membranes under the influence of an 
electrical potential separate the charged 
ionic particles from seawater producing a 
brine concentrate from which the salt is 
crystallized. 

Rock salt resources of Oklahoma at 
depths ranging from 30 to 3,000 feet were 
estimated at 20 trillion tons in a report by 
an Oklahoma geologist.» Examination of 
many gas and oil well logs throughout the 
State provided information on salt deposits 
which indicated that they were much 
larger than previously estimated. Three 
principal Permian salt sequences each 100 
to 1,000 feet thick underlie the western 
half of the State. Individual salt beds are 
typically 5 to 30 feet thick and are in- 
terbedded with reddish-brown shale and 
possibly anhydrite and gypsum. In addi- 
tion to the rock salt reserves, five natural 
salt springs in western Oklahoma produce 
an estimated total of 6,300 tons of salt per 
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day. The outflow of the springs produce a 
barren area called a salt plain. The only 
salt production in Oklahoma is by solar 
evaporation of brine on these plains. Pro- 
duction costs of salt either as brine or crys- 
tallized salt were said to be potentially 
lower than the average for the nation and 
could make Oklahoma competitive with 
the larger salt producing States. 

A novel system for recovering geother- 
mal energy was suggested in a patented 
process in which a “heat well” would be 
created at great depth in a salt dome or 
other deep-seated salt formation using 
available drilling equipment and 
techniques. 10 Utilizing the high heat con- 
ductivity of solid salt formations the heat 
energy of the earth would be transmitted 
to the heat well” where it would be re- 
moved and utilized by a suitable fluid cir- 
culating through a heat exchanger. The 
energy collected could be utilized in the 
mining and purification of salt by recrys- 
tallization or for other purposes. 

s Chemical Engineering. Electrodialysis Is Offer- 
ing Advantages Over Solar Basins for Salt Pro- 
duction. V. 79, No. 8, Feb. 7, 1972, p. 22. 

9 Johnson, K. S. Gypsum and Salt Resources in 
Oklahoma. Ind. Miner., No. 62, November 1972, 
pp. 33—39. 

10 Jacoby, C. H. (assigned to International Salt 
Co.). Salt Solution Mining and Geothermal Heat 


Utilization System. U.S. Pat. 3,676,078, July 11, 
1972, 6 pp. 


Sand and Gravel 


By Walter Pajalich 1 


Sand and gravel production decreased 
about 1% to 913 million short tons. The 
value of production increased about 4%. 
Output from commercial operations was 
86% of the total output, while Govern- 


ment-and-contractor production was 14%. 
The production of sand and gravel in the 
Nation’s leading State, California, increased 
from 115 million short tons in 1971 to 117 
million short tons in 1972. 


DOMESTIC PRODUCTION 


California, with 117 million tons, ranked 
first in sand and gravel output and pro- 
duced about twice as much as second- 
ranked Michigan. Other States producing 
substantial quantities of sand and gravel 
in descending order of production were 
Ohio, Illinois, Minnesota, Wisconsin, and 
Texas. Combined production from the 
seven leading States was 369 million tons, 
about 40% of the total U.S. output. The 
value of sand and gravel produced in these 
seven States was $471 million, 39% of the 
Nation's total. The number of commercial 
operations continued to decline from 5,738 
in 1971 to 5,884 in 1972. 

Factors, which have added to the con- 
sumer cost of sand and gravel, included 
increased labor costs, growing land values, 
cost of land rehabilitation, longer haulage 
distances, which increase transportation 
cost, and the need to produce from lower 
quality deposits as better ones become 
depleted or covered by urban expansion. 

There were 4,286 commercial operations 
with production under 200,000 tons per 
year. These operations accounted for 30% 
of the total U.S. production. There were 
751 operations with production between 
200,000 and 500,000 tons, and they 
accounted for 30% of production. The 
remaining 347 operations with production 
over 500,000 tons, accounted for 40% of 
production. 

The use of larger operating units, more 
efficient portable and semiportable plants, 
versatility of plant capacity, and greater 
awareness of pollution control and land 
rehabilitation were the keynote of progress 
in 1972. 


Anchorage Sand & Gravel Con new 
plant in Alaska, has a 10-year supply of 
sand and gravel from several pits in the 
area. The 400- to 500-ton-per-hour plant 
has the versatility of making marketable 
products from a variety of sources. The 
plant is highly automated with a central 
console control for the entire operation.? 


Ohio Gravel Co, Division of Dravo 
Corp. opened a new 900-ton-per-hour plant 
at Newton, Ohio. The operation is auto- 
mated and controlled from a central con- 
sole. It is monitored by a closed-circuit TV 
system and coordinated through use of a 
UHF radio communications system. The 
stockpile storage area will hold up to 
200,000 tons of material. The 75-acre 
mining property is under lease and is esti- 
mated to contain about 5.5 million tons of 
sand and gravel reserves. The property is 
on the perimeter of land owned by Dravo 
Corp. Sand and gravel mined on the prop- 
erty is hauled to the plant on a 214-mile 
off-highway road.3 


Consolidated Rock Co. began working a 
sand and gravel property at Irwindale, 
Calif. The deposit is located on the 
alluvial fan at the mouth of the San 
Gabrial River. The plant is automated and 
has a 2,400-ton-per-hour capacity.4 


1 Mining Engineer, Division of Nonmetallic 
Minerals—Mineral Supply. 

2 Pit & Quarry. New Alaskan Gravel Plant Uses 
Modern Methods—Equipment. V. 64, No. 12, June 
1972, pp. 81-82. 

3 Levine, Sidney. Ohio Gravel Replaces Multi- 
Unit Complex With 900-tph Plant. Rock Products, 
v. 75, No. 9, September 1972, pp. 74-77. 

4 California Geology. A Publication ZF the Cali- 
fornia Division of Mines and Geology. V. 25, No 
10, October 1972, pp. 233-234. 
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Table 1.—Sand and gravel sold or used by producers in the United States, 1 
by class of operation and use . 
(Thousand short tons and thousand dollars) 
1971 1972 2 
Class of operation and use 
Quantity Value Quantity Value 
Construction: | 
Building: 
Sand- EE 177,664 225,278 187,794 248, 288 
Ë ie EE 145,202 218,046 153, 254 237,914 
aving: 
Sand — —  —Á— — 8 184,811 152,747 181,402 157,421 
" Gravel oe oe JJ. ( OSEE ES 811,467 357, 278 280, 159 335,201 
Sand- tee E 46,647 26,904 48,567 82,626 
ECH 85,098 28,882 48,458 29,918 
Railroad bsllsst: 
H EE 1,869 2,224 1,045 1,186 
LEI EE 2 847 2, 570 2,229 2,932 
Other: 
f4/!l!l!!k!kk ⁵ 8 14,108 18,220 9,575 10,290 
G61 ⁵ h; 14,590 18,271 12,880 14,247 
Total construction 2222222... 888,291 1,044,916 870,863 1,069,874 
EENHEETEN 
Industrial sand: | 
Unground: 
ET EE 9,688 36, 445 10, 828 41.259 
Molding____ nn ERES exea 7,802 21,768 522 24, 827 
Grinding and polishing... gg 243 688 262 781 
Blast nl. e e setut amc 892 5,861 1,072 6,278 
Fire or furnace. ae 257 68 708 ,24 
LTE 708 1,685 601 1,887 
, Wée Seeler 200 612 284 1,176 
Oil hydrofrac......... c. eec NEEN e e 802 1,883 282 1,071 
C/] ͤͤ ͤ AA cuu 4,664 9,865 8,514 11,868 
( ⁰ð¹¹ꝓ Z ³ g uy 24,248 78,483 25,018 90,840 
Ground sand eee 1,911 12,893 4,512 21,546 
Total industrial 26,161 91,87 29, 580 12,886 
Miscellaneous gravel............................- 10,142 12,682 18,482 17,769 
Grand total ee 919,698 1,148,969 918,375 1,199,520 
Commercial: 
TN DEENEN 862 ,607 480,718 878,512 537,880 
Gravel._ EEN 409,778 521, 082 407, 276 550, 121 
Government- and- contractor: § 
i!! p p 38,151 86,087 29 , 402 24,824 
LE EE 09,063 105,194 98, 185 87,245 


1 Excludes American Samoa and Puerto Rico. 
2 Data not directly comparable with previous 


3 Data may not add to totals shown because of inde inde 


4 See table 10 for use breakdown. 


under 


Victory Sand and Concrete, Inc.’s, new 
250-ton-per-hour aggregate plant started 
operating in June. Sand and gravel is 
dredged from the Kansas River at Topeka, 
Kan. Although most of the production will 
go to the related company May-Ransom- 
Sheetz, Contractors, Inc., some of the mate- 
rial will be available for commercial sale. 
The plant has liquid-solids separation 
equipment, which includes screening units, 
dewatering screws, and an automatic sand- 
classifying tank.5 

A new sand dredging operation near 
Clermont, Fla., has been started by WSW 
Mining Co., Inc. The plant has a 550-ton- 
per-hour capacity. Reserves are estimated 
at 35 million tons.e 


ears because of changes in industry coverage. 
pendent rounding. 


$ „ figures for operations by States, counties, municipalities, and other Government agencies 


The new 385-ton-per-hour sand plant of 
Brown Brothers Sand Co., Howard, Ga., is 
supplying sand for concrete, mortar, and 
special uses as far as 200 miles away. The 
plant consists of a dredge, scalping screen, 
washing bins, surge tank, two sand pumps, 
and four hydrocyclones.7 

Owens-Illinois sand processing plant in 
Trampas Canyon east of San Juan Capis- 
trano, Calif., went into production. Prod- 
ucts are glass sand, with both amber and 
flint grades produced. 


5 Levine, Sidney. Automatic Sand Classifier Proc- 


esses . Rock Products, v. 75, No. 9, Sep- 
tember pue on. 64—66. 
one Quarry. V. 65, No. 2, August 1972, 


p. 2 
™ Trauffer, Walter E. A New 386-tph Georgia 
Sand ranr Pit 5 Quarry, v. 65, No. 4, October 


SAND AND GRAVEL 


The You Bet White Co. is mining the 
high-grade (99.6% SiO2) Bear River 
stream gravels below Rollins Reservoir east 
of Colfax, Calif. The gravel is crushed to 
minus 350 mesh and sold in the Sacra- 
mento area for use as an abrasive in the 
manufacture of scouring powder. Part of 
the production is shipped by rail to 
Oregon for use in silicon carbide 
manufacture.8 

About 400 billion tons of commercially 
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significant sand occurs in the upper 10 feet 
of the ocean floor off the northeastern 
coast of the United States. These large 
deposits have immediate useful potential 
for this part of the country and can also 
supply some of the eastern Provinces of 
Canada.® 


8 Work cited in footnote 4. 

9 Manheim, Frank T. Mineral Resources off the 
Northeastern Coast of the United States. U.S. Geol. 
Survey Cir. 669, 1972, 27 pp. 
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Figure 1.—Production and value of sand and gravel in the United States. 
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CONSUMPTION AND USES 


In 1972, U.S. consumption of sand and 
gravel amounted to 913 million tons 
valued at $1.2 billion. The construction 
industry, the prime user of sand and 
gravel, consumed 95% of the tonnage. This 
was 89% of the value of the sand and gravel 
output in 1972. Of the amount of sand 
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Sovernment and contractor 
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and gravel consumed by the construction 
industry, 47% went into paving, 39% into 
building, about 11% into fill, and 3% into 
other uses. The principal consumers of 
higher priced industrial sand were the 
glass and foundry industries. 


SAND AND GRAVEL 
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PRICES 


Representative carload-lot prices of sand 
in 19 cities at the end of 1972 ranged from 
$1.05 per ton in Detroit to $5.40 per ton 
in Pittsburgh, according to the Engineer- 
ing News-Record.10 The average of the 
sand prices reported was $3.14 per ton, 
compared with $323 per ton in 1971. 
Prices for either 34- or 1½ inch gravel 
ranged from $1.60 per ton in Birmingham 
to $7 per ton in New Orleans. The aver- 
age of the 34-inch gravel prices reported 
for 20 cities was $3.80 per ton, compared 
with $3.67 per ton in 1971. For 1½· inch 


FOREIGN 


Canada received 79% of U.S. exports of 
construction sand, the Bahamas received 
20%, and Venezuela received less than 1%. 
The remainder went to 20 different coun- 
tries. Exports of construction sand totaled 
419,647 short tons, valued at $801,236. Gravel 
exports totaled 352,560 short tons valued at 
$462,514. Total exports of common sand 
and gravel were 772,207 short tons, valued 
at $1,263,750. Canada received 78% of U.S. 
exports of common sand and gravel, the 


WORLD 


Belgium.—About 90% of Belgian sand 
and gravel was extracted in the Limburg 
Province along the River Meuse. The 
depths of the deposits vary between 30 and 
60 feet. Additional sand and gravel was 
dredged from the River Meuse, where the 
ratio of gravel to sand was 4:1. In 1972, 
Belgium produced about 15 million tons of 
sand and gravel. 

Canada.—It has been estimated that ag- 
gregate consumption in some Canadian 
urban centers was about 5.4 tons per per- 
son. Consumption is expected to reach 18 
tons per person by 1980. Construction ac- 
tivity, particularly heavy or engineering 
construction, regulates the production of 
sand and gravel in Canada. The upward 
trend in production peaked in 1966 to 
1967 with the large demand for construc- 
tion materials related to Expo ‘67. In the 
post-Expo years demand decreased and has 
stabilized to a more normal annual incre- 
ment of increase. Total sand and gravel 
production for 1971 was estimated at 201 
million tons valued at $134 million. The 


gravel, the average for 18 cities was $3.74 
per ton compared with $3.48 per ton in 
1971. 

The average price of sand in Montreal 
and Toronto, Canada, at the end of 1972 
was $2.30 per ton; 34-inch gravel was $2.43 
per ton, and 1½- inch gravel was $2.35 per 
ton. 

Based on the Bureau of Mines canvass, 
the average value of sand and gravel sold 
or used by producers, Lob, plant, was 
$1.31 per ton; the comparable value in 
1971 was $1.25 per ton. 


TRADE 


Bahamas received 12%, and Mexico re- 
ceived 8%. Of U.S. exports of industrial 
sand, which amounted to 1,048,775 short 
tons valued at $5,944,231, Canada received 
74%, Mexico 13%, and Colombia about 
4%. The remainder went to 59 different 
countries. 

Most of the crude sand and gravel im- 
ported in 1971 was from Canada. Almost 
all of the imported glass sand was from 
Australia. 


REVIEW 


largest production of 85 million tons was in 
Ontario province followed by 37 million in 
Quebec.11 

A recent survey by the Aggregate Pro- 
ducers Association of Ontario indicated 
that transportation costs to the consumer 
represented approximately 60% of the 
f.o.b. pit selling price of the product. For 
each mile sand and gravel products are 
hauled an additional 5 cents per ton was 
required. The Lob, pit selling price ranges 
from 50 cents to $1.25 per ton. Trucks 
move 95% of the total production. When 
the product was moved 5 miles from the 
source, the transportation cost represented 
approximately 3095 of the total market 
value, and 40% when the distance was 
more than 20 miles.12 

France.—Sand and gravel is found 
throughout France. Main areas of concen- 

10 Engineering News-Record, McGraw-Hill Con- 
struction Weekly, Dec. 7, 1972, pp. 


50-51. 
11 Stonehouse, D. H. Sand and Gravel. Canadian 


Mineral Yearbook 5 No. 38, 1971. 
2 Yundt, Sheralyn E. Sand and Gravei Trans- 
Lagan in Ontario. Cement Lime and Gravel, 


. 47, 9, September 1972, pp. 204—205. 
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tration are in the large valleys of the 
Seine, Rhone, Loire, and Rhine Rivers. 
There were about 1,500 producers of sand 
and gravel in France, many of whom are 
located in the Seine Valley. The 150 larg- 
est producers provide 60% of the national 
production. The average price f.o.b. plant 
ranges from $1 to $1.25 per ton of sand 
and gravel. 

Laws that governed the sand and gravel 
industry dated back to the time of Napo- 
leon I, however in 1970 these laws were 
changed. Authorization to mine sand and 
gravel now must include detailed informa- 
tion about the deposit, method of opera- 
tion, and land restoration. 

Although the French Continental Shelf 
is known to contain large sand and gravel 
reserves there is little dredging of these de- 
posits. Only 1% of the country's consump- 
tion of about 190 million tons of sand and 
gravel comes from dredging operations.13 

United Kingdom.—Three new plants 
have gone into production for Blue Circle 
Aggregates, Ltd. Located at Elford near 
"Tamworth Staffs, Huntley Wood near 
Cheadle Staffs, and Repton near Burton on 
Trent Staffs, these plants will serve the 
Midland market. They have been designed 
with up-to-date control, instrumentation, 
and closed-circuit TV, which enables them 
to operate with the minimum of person- 
nel. Each plant is capable of producing 
10,000 tons of aggregates per week.14 

The new Parker sand and gravel plant 
at Chard went into operation after the 
40-year-old plant at the site was disman- 
tled. The firm of J. R. Pratt and Son, 
Ltd., owners of the old and new plants 
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have been in business for over 50 years. 
The new plant was designed to produce 
100 tons per hour.15 

Near the village of Thurlby Butterley, 
Blue Circle Aggregates, Ltd., has started 
dredging a new sand and gravel deposit. A 
floating pontoon with a 10-inch pump 
driven by a 370-horsepower diesel engine 
delivers the material directly to the plant 
through a floating pipeline. Operating ca- 
pacity is 120 tons per hour.16 

In the United Kingdom, production of 
sand and gravel is usually exceeded only 
by that of coal. Sand and gravel produc- 
tion in 1972 was about 130 million tons, 
most of which came from land-based oper- 
ations. Offshore production began to in- 
crease in the 1960's as the demand for ma- 
terials increased and dredged materials 
became more competitive. There are at 
least 15 companies operating between 60 
and 70 sand and gravel dredging vessels of 
varying capacities. About 10% or 13 mil- 
lion tons of sand and gravel was produced 
by dredging. About one-quarter of the 
dredged material was exported to the Con- 
tinent. 

Until 1966, production of sand and 
gravel was greater than crushed stone. In 
1972 crushed stone production was about 
140 million tons. At present rates of 
growth, limestone alone is expected to ex- 
ceed the production of natural sand and 
gravel by 1974. Much of the future of sand 
and gravel production will depend on 
present land restoration methods that will 
almost certainly govern future release of 
land for sand and gravel extraction. 


TECHNOLOGY 


Airborne resistivity mapping known as 
E-Phase has been developed by Barringer 
Research, Inc, for mapping sand and 
gravel deposits. The systems sensing 
method measures resistivity of the upper 
10 to 150 feet of surface. Resistivity air- 
borne surveys allow complete and quick 
coverage of land that may not be traversed 
on the ground because of terrain problems 
or urbanization.17 

At the Plastic Disposal Research Insti- 
tute, Funabashi, Japan, a system of con- 
verting plastic waste into pavement mate- 
rial was developed. The plastic waste is 
crushed into small pieces, melted, and the 


poisonous gas removed. The pieces are 
then pelletized and passed through a water 
tank and turned into artificial gravel.18 


13 Bourgeois, R. The Sand and Gravel Industry 
in France. Cement Lime and Gravel, v. 47, No. 9, 
September 1972, pp. 197-199. 

4 Rock Products. Three U te Plants 
Go Onstream. V. 75, No. 6, eunt | 2, pp. 65-68. 

u Cement Lime and Gravel. New Sand and 
Gravel Plant. V. 47, No. 5, May 1972, pp. 
106—110. 

M Cement Lime and big Dredging a Trent 
Valley Gravel 5 . 41, No. 1, November 


1972, KÉ iu. up 
uarry. Sand Deposits 
T ° V. 65, N 1, 
are p ee š N ptus 
ews, W 
ton, D.C. Tuesday, Nov. 14, 1972, p. (heem? 


SAND AND GRAVEL 


Dramatic upgrading of low-grade sand 
and gravel has been reported by Young's 
Sand and Gravel Co., Loudonville, Ohio. 
Designated as the Rib-O-Matic, the new 
process uses a horizontal circular plate that 
supports a bed of material to which crush- 
ing and kneading forces are applied by six 
sets of rubber wheels or rollers. The crush- 
ing effect between the wheels and bed of 
material crushes, then pulverizes, the un- 
sound aggregate while scouring and clean- 
ing the sound aggregate.1? 


Williamstown, Mass., became the first 
town in New England to pave a road with 
a mixture of reclaimed rubber and as- 
phalt. The 400-foot section of road was 
paved with “Ramflex,” manufactured by 
U.S. Rubber Reclaiming Co. About 30 re- 
claimed tires went into the 114 inches of 
asphalt mixture laid down on this stretch 
of road. 


The Pennsylvania Department of Trans- 
portation completed 1.8 miles of test pav- 
ing on high-speed U.S. Route 322 between 
Harrisburg and Hershey. The material 
used was a German-originated mastic as- 
phaltic compound, Gussaphalt, which has 
been successfully used on more than 1,500 
miles of prime Autobahn roads in West 
Germany, and in other European locations, 
for more than 15 years. The higher cost of 
this material versus U.S. asphalt pavement 
reputedly is compensated for by longer 
life, low maintenance costs, and the ability 
to carry traffic as soon as it cools. It can 
be laid in subfreezing temperatures and is 
highly skid resistant. The compound em- 
bodies the use of native lake asphalt, 
which holds colloidal material in suspen- 
sion, a property not present in petroleum 
asphalt. 'The asphaltic mixture is combined 
with limestone, sand, and 1-B stone at the 
originating plant and then transported to 
the construction site at a maintained tem- 
perature of 410 to 450 degrees fahrenheit. 
A crimper-spiked roller makes a waffle-like 
pattern in the surface of the finished pave- 
ment, which adds to its skid resistance. 

New dredge designs have been developed 
for the hydraulic and bucket-line ladder 
dredges enabling them to operate in 
greater water depths than before. Also eco- 
nomical construction of larger dredges is 
now possible. Some of the new features 
allow hydraulic ladder dredges to dredge 
300 feet or more and bucket-line ladder 
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dredges to dig 200 feet or more below the 
water level surface. The improved design 
allows for operation under sea wave and 
swell conditions, lower ratio dredge dis- 
placement weight to capacity, and in- 
creased dredge efficiency and production. 
Design changes include the use of a multi- 
ple section articulated ladder, which may 
comprise two or more ladder sections, and 
a new principle of compensating for sea 
and wave swell conditions. 


Dust control received considerable atten- 
tion last year. In most sand and gravel op- 
erations, dust suppression is a problem. 
Suppression can be achieved by confine- 
ment of the dust with a curtain of mois- 
ture, direct wetting of the dust, or the 
combining of dust particles with each 
other by the use of a liquid spray, thus 
making the dust particles too heavy to be- 
come airborne or to remain airborne. An- 
other system of control is the collection of 
dust or fines. Chemicals are often added to 
water to increase its wetting capability. 

The Conrock Co. of California has em- 
barked on a full scale dust control pro- 
gram for their production facilities, stock- 
piles, and roads. The program uses the 
dust control chemical Coherex in a 1 to 10 
part water ratio.20 


The Hills Materials Co., Rapid City, S. 
Dak., uses a cyclone dust collector. This re- 
sulted in a bag collection of fines that are 
sold as mineral filler.21 


The Construction Aggregates Rail Ship- 
pers (CARS) Conference study on aggre- 
gate shipments by rail, done by A. T. 
Kearney & Co. Inc., issued its first report. 
The study found some of the reasons why 
it is generally unprofitable to move aggre- 
gates by rail and made a series of recom- 
mendations to aggregate producers and re- 
ceivers on how they can help the railroads 
alleviate some of the problems. Most of 
the recommendations are directed at re- 
ducing costs of rail transportation. CARS 
was organized in 1969 through the spon- 
sorship of the National Crushed Stone 
Assoc., National Limestone Institute, Na- 


19 Roads and Streets Highway/Heavy Construc- 
tion. New Weapon in Attack on Marginal Aggre- 
gates. V. 115, No. 7, July 1972, pp. 27-28. 

20 Pit & Quarry. Conrock Controls Fugitive Dust 
Efficiently and Economically. V. 65, No. 3, Sep- 
tember 1972, p. 27. 

?31Roads & Streets Highway/Heavy Construc- 
tion. Asphalt Plant Solves Dust Problem, Makes 
0 By-producte V. 115, No. 7, July 1972, 
pp. 2/—1U1. 
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tional Sand and Gravel Assoc., and the Na- 
tional Slag Assoc.22 

The Soviets have developed a liqiud 
sand process for ingot mold and steel cast- 
ings. The mixture can be poured readily 
into core boxes or molds in which it har- 
dens without any external action such as 
gassing or drying. Liquid sands are created 
by adding small amounts of surface acting 
agents to insure intensive foam-formation 
as sand and bonding material are mixed 
together. The mixing changes the plastic 
state of the material into a state whereby 
the mixture behaves like a liquid. Self-set- 
ting is due to the addition of some solidi- 
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fying agent that reacts with the bonding 
material. A variety of sand mixes have 
been developed. One widely used in steel 
and iron foundry work is silica sand, with 
sodium silicate as the bonding material, 
alkilaril-sulfonates (mostly petroleum sul- 
foacids) as the surface active mixture, and 
ferro-chromium production slag containing 
dicalcium silicate as the setting agent.23 


33 CARS Report, V. I and II. Prepared by A. T. 
Kearney & Co., for The Construction Aggregates 
Rail Shippers Conf., 1415 Elliot Place, NW., 
Washington, D.C. 20007. 

2 Foundry. Preparing Liquid Sand Mixes. V. 
100, No. 9, September 1972, pp. 82-84. 


Table 2.—Sand and gravel sold or used by producers in the United States 1 
(Thousand short tons and thousand dollars) 


Sand 
Year 
Quantity Value 
1968... 8 869,221 483, 088 
/ so eke 880,878 465,843 
1970... 2.2 ue suasana: 888,378 484 , 722 
III! ee sei rele 400, 759 516,749 
1072 3__ ll suxa D EL 407,914 562,154 


1 Excludes American Samoa and Puerto Rico. 


Gravel Total 2 
Quantity Value Quantity Value 
548,247 587,019 917,468 1,020,107 
556,291 608 , 826 937,169 1,069,667 
560,563 630,985 943,941 1,115,705 
518,833 632 ,226 919,593 1,148,969 
505,461 637,366 918,375 1,199,620 


? Data may not add to totals shown because of independent rounding. 


3 No sand and 


years because of changes in industry coverage. 


vel production in American Samoa in 1972. Data not directly comparable with previous 
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Table 4.—Sand and gravel sold or used by producers in the United States in 1972, 
by State, use, and class of operation 1 
(Thousand short tons and thousand dollars) 


Sand, construction 


TT Building Paving 
Commerical Government-and- Commercial Government-and- 
contractor contractor 
Quantity Value Quantity Value Quantity Value Quantity Value 
Alabama 1,796 1,987 8 = 814 1,299 oe — 
Alaska 162 294 1 (2) W W 2,865 2,827 
Arizona 4,159 6,880 19 26 1,632 2,100 564 752 
bee 2,641 4,859 E zs 1,808 2,096 688 554 
California 23,370 34,737 36 37 17,507 28,813 1,094 1,568 
Colorado 3,832 5,732 55 116 882 1,351 816 265 
Connecticut 1, 865 2,308 Sa En 1,596 2,71 2 29 
ware, 830 559 de Ez w " SS 
Florida 7,386 7,488 Sa SES 8,253 8,148 Es a 
Georgia 3,062 2,942 ES z DE = 
Hawaii 373 1,175 ES SÉ W W z B 
Idaho 554 1,064 1 2 182 164 878 761 
Illinois 6, 585 7,758 (2) (1) 7,819 8,998 
Indiana 4, 673 5,144 3 es 6,064 6,853 138 180 
Towa_....-.----- 8,023 8,704 (3) (3) 2,787 3,675 225 262 
Kansas 3,888 4,158 E ne 2,652 2,781 797 495 
Kentucky....... 8,222 4,912 x a^ 2,129 2,954 24 
COMI 5,819 6, SR 2 2,254 2,612 201 871 
Maine 489 73 du es 830 1,442 558 
Maryland....... 5,281 10,510 S Dë 1,848 2,907 11 2 
Massachusetts 3, 877 5,818 Se Ma 2,181 2,156 677 
ichigan.......- 7,862 7,571 4 8,772 8,960 700 218 
Minnesota 5,814 5,512 8 1 2,746 2,485 811 270 
Mi pilosus 2,627 2,9 56 86 2, 2,137 š e 
Missouri 3,759 3,989 e Ge 1,597 1,707 (2) (2) 
Montana 555 "n "s 115 215 165 677 
Nebraska 8,599 8,482 (2) (2) 965 1,165 269 807 
Nevada 945 1,454 ae oe 174 218 104 759 
New Hampshire 1,695 2,180 icd zs 888 401 189 59 
New Jersey.....- 4,832 7,425 m m 8,440 4,858 Se = 
New Mexico. ...- 1,495 2,124 oe EET 823 826 67 99 
New York......- 8, 795 18,578 E ed 2,997 4,181 80 
North Carolina 4,54 878 ao s 2,065 1,722 2,085 892 
North Dakota 470 757 = Ge 82 85 79 81 
Ohio__.. .. . 7,158 9,519 13 8,765 11,080 92 101 
Oklahoma 3,078 3,572 34 478 1,935 2,094 220 46 
Oregon 3,030 4,514 E E 1,914 8,807 10 15 
Pennsylvania 5,164 9, 265 Se Se 2,441 4,649 axe = 
Rhode Island 8 a = 56 56 
South Carolina... 4,218 8,366 Pr e 716 489 i: 
South Dakota.... 765 S Sé 882 899 104 124 
Tennessee 3,314 4,580 = = 1,620 2,561 2 2 
Texas....-.----- 10,108 13,932 11 11 8,068 4,419 1,045 664 
Uta e 2,941 se Ge 879 84 
Vermont 56 857 ER Ce 541 485 271 71 
Virginia 8,826 4,989 = ae 2,664 2,778 27 8 
Web EM 8,228 4,721 we e 1,249 1,728 843 864 
West Virginia 1,772 2,988 E Ld 415 687 = e 
Wisconsin 4,518 4,758 2,747 1,001 2,241 2,184 1,629 712 
Wyoming 427 607 2 3 w w 2,391 5,886 
Undistributed. - ud m E Lo 914 1,968 GE ze 
Total 2. 184,818 246,461 2,976 1,777 111,184 187,582 20,218 19,845 
Puerto Rico °P... 2,923 6,071 190 644 1,147 8,052 42 148 


See footnotes at end of table. 


1114 MINERALS YEARBOOK, 1972 


Table 4.—Sand and gravel sold or used by producers in the United States in 1972, 
by State, use, and class of operation 1—Continued 
(Thousand short tons and thousand dollars) 


Sand, construction—Continued 


Railroad Fill Other 4 
ballast —  — Pn — 
State (commercial) Commercial Government-and- Commercial Government-and- 
contractor contractor 


Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
i tity i tity 


tity tity tity 

Alabama w w 98 94 a = w w <s 8 
Alaska 2 EN 569 133 8 4 (2) w 4 11 
Arizona W W 579 655 57 13 105 285 EM HN 
Arkansas Z D 841 865 12 T8 W W SE we 
California W W 4,888 3,560 1,154 397 231 514 2 4 
Colorado W W 292 326 37 39 W W 4 2 
Connecticut m3 o 251 287 12 8 206 259 14 14 
Delaware Vë EM W W Da "um w w Së SC 
Florida n" = W 1,770 a ae w w EM s 
Georgia ne us 28 28 -— w W ae WS 
Hawaii.. ate ER W W ER » W W = NE 
Idaho Ei ES w W 25 16 W W 1 
Illinois Le -. 2,541 2,812 86 2 817 821 ae -— 
Indiana EN M 984 780 6 6 100 97 7 7 
Iowa... .. .. 1,281 967 KS SS 564 703 3 3 
Kansas W 1,254 907 16 4 69 113 Se BS 
Kentucky d 2s 704 661 = = 139 190 » en 
Louisiana Lu de 408 261 22 57 W W 138 256 
Maine.......... E Sie 819 141 10 2 128 79 8 
Maryland zu gg 133 W da = w TS = 
Massachusetts... 9 14 809 485 179 88 596 810 48 49 
Michigan Se 1 2,610 1,684 849 92 433 316 109 69 
Minnesota 33 29 1,053 714 369 137 411 268 139 94 
Mississippi. - - - - - W 19 72 S Se P T 
Missouri ME s 841 242 em ES 167 802 nah To 
Montana Z - 10 13 15 2 7 5 
Nebraska = Z ae 568 407 Së ux W 5 
Nevada......... SC w 546 897 25 25 11 14 (2) (2) 
New Hampshire Ze Lt 636 532 ae ER 57 55 a ae 
New Jersey...... W W 1,105 705 Bag ais 66 78 KS Se 
New Mexico a e 175 113 64 30 4 
New York....... w 88 1,396 549 86 12 483 616 427 152 
North Carolina... W w 195 148 130 19 w 696 210 
North Dakota e E 302 198 84 8 w W Se GH 
Ohio... W W 1,56 1,178 fe gen 96 143 ZS c 
Oklahoma....... € zm 1,186 599 299 401 ae 8 SE m 
Oregon 3 45 575 1,430 2 (2) SH m 
Pennsylvania W W 100 129 de -- 1,456 1,817 = an 
Rhode Island Sc ENS 50 W on = pe S 
South Carolina... W W 147 67 S = W W M oe 
South Dakota () (2) 96 45 = BS 21 w 85 25 

ennesse "P oe 9 96 mn ES W W E Ss 
Texas 2,897 3,381 2 W SE m 
IRR SS Sa 114 84 82 276 292 12 
Vermont DM Geh 42 28 SE REN 64 76 pes m 
Virginia W W 1,912 W 51 18 38 75 (2) (2) 
Washington...... d DE 892 640 (2) (3) W W 43 21 
West Virginia 2 zs w W os a xd - (?) 1 
Wisconsin w W 1,391 832 848 97 190 149 483 179 
Wyoming Se Gg 43 2 (2) 16 w 2 1 
Undistributed 998 1,042 9,579 3,137 -- -. 1,122 1,597 EA ss 


Total .. 1,045 1,186 44,571 31,045 3,996 1,581 7,363 9,169 2,212 1,121 
Puerto Rico *»... 657 714 == bs e s 


See footnotes at end of table. 
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Table 4.—Sand and gravel sold or used by producers i in the United States in 1972, 
by State, use, and class of operation 1—Continued 


(Thousand short tons and thousand dollars) 


Sand, industrial (Commercial) 


Glass Molding idend and Blast sand Fire or furnace 


State polishing 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 

Alabama ER ee W W os SC xm EE eu Es 
Alaska ee ER d du EN ae : 
Arizona zt — P "m = Be (2) W 191 696 
Arkansas W W W = ge Si pm pM 
California 878 4,547 W W EN 8 223 1,095 W W 
Colorado ES Pei =e ER Së 25 w w SS ao 
Connecticut...... "uh Së is ES s= ES ES ae "n EE 
Delaware wn gem em om om em = - sp - — - 22 -- ep oe - oe = wm =e 
Florida.........- w w ys Së Me E 118 967 ane ES 

orgia........- w w w w Ze Gë M S 
Hawaii. ER TN oes Ki ze X" CH SAS 2 SS 
Idaho..........- doas Z 55 E GE 
Illinois 2,367 7,330 1,362 5,668 e ve 134 w ‘ee ae 
Indiana DS Se 5m xS zx ae 
Iowa...........- > de E Z Ge ES W W = n 
Kentucky....... zt d as SF e = 10 46 fa d 
Louisiana = ae W W um KM 120 720 e m 

ane E MS on 25 A Se GH EN A c 
Maryland....... Se Tn e — ¿š š - " zm e 
Massachusetts. ae Ax W W = EN w W = = 
Michigan........ W W 2,99 6,694 W W (?) W 
Minnesota W W W W = 8 ae SC SS Kë 
“Y Papas Wéi eer Dé W W SS ix aid ee Da bs 

ouri___ 67 2,287 W w W W W 

Montana ES DR Vë e EN 8 SE E m us 
Nebraska....... s xa — SC = "- Ss, ES m SS 
Nevada W w W e SS SE En w W 
New Hampshire z2 =š d = E E == we — = 
New Jersey...... 1,915 W 43 2,496 W W 138 842 W w 
New Mexico S = be ER 2 m is NS "M" ES: 
New York ` Ee e w W BS ae ae Ge SE Se 
North Carolina... Ges ue ze M Ge e Lë 8 w w 
North Dakota d Ja Ss Go Sab SS =Z ie Se e 
Ohio des Z 171 566 SE SS w w W W 
Oklahoma W W W W MS a WwW w t = 
Oregon.......... TEN Mw zè SE zu c ae — 2 "E 
Pennsylvania W W W W W W W W W 
Rhode Island Be E W W Se ze zx MS zs A 
South Carolina... W w W W oe ae 87 140 w W 
South Dakota i = a= Gm Ge Se SR Só P — 
Tennesse W w 181 640 w de = W w 
Texas. w W 104 345 W W W W 8 oe 
Utah........--- os EM w w v Së w W Kë = 
Vermont Ge 2s Ec ER REM US is ES x be 
Virginia W W W Eis 225 w W W W 
Vert Virginia... W KI w W W W Ww W 09 (Q9 ` 

est Virginia 

NH. oui w w W EN xd w w 85 es 

Wyoming Së e MM oie, Ae za " ae Se SN 
Undistributed. ` 4,917 26,664 2,802 8,416 262 731 286 2,412 513 1,546 


Total 2... 10,828 41,259 7,522 24,827 262 181 1,072 6,278 703 2,248 
Puerto Rico e 5 25 AA a = me ze on A "T 


See footnotes at end of table. 
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Table 4.—Sand and gravel sold or used by producers in the United States in 1972, 
by State, use, and class of operation 1—Continued 
(Thousand short tons and thousand dollars) 


Sand, industrial (Commercial) —Continued 


ZEN Engine Filtration Oil (hydrofrac) Other Ground sand 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 
Alabama.......- W W em = s$ Ge? 190 404 W W 
Alaska ——— — n em e em em om ow -a on - ss -- wem e oo wer -- 
Arizona Sg Zz (2) (2) W W w W Gs -— 
Arkansas oe och zu ae — i Se Y W 
California W W W W W W W W 822 4,176 
Colorado W W W W W W EM Se = us 
Connecticut T" T =e 2 8 oe m TE =š id NN 
laware........ m e "ae ES a Se ER Da = " 
Florida W W W W Së = W W W W 
Georgia W W W W s s W w W W 
aeall ------ ae Se ES us = E? 8 x P =e 
Idaho. an — e e zs Aa w W 8 7 
Illinois W 489 W 396 2, 25 
Indiana e = S zx E Z W W W 
Io Wa... Béi zz ES E 2s 2 W W W W 
Kansas. ne m C BE? E PM w W 11 W 
Kentucky....... e "Ws S A ae Po W W 8 18 
Louisiana........ Se ES ue m m um - = PS se 
Maine 5 He Su An as W W DN de 
Maryland....... m3 XAR — aie a a SCH z4 SS = 
Massachusetts oe ES W W ES zx 26 W w w 
Michigan 28 78 d Me " -- w 580 W W 
Minnesota W W Se = 46 104 w W 
Mississippi 8 — = e Es ex mM z< 2 25 
issouri........ (2) w 4 w W W W W W 
Montana ES = a Eé a Eu w w 2 we 
Nebraska = Se > xum s m W W NS = 
Nevada =: ee bs = oe ER w W 2 5 
New Hampshire Sg = e Së as in zx es = 
New Jersey 25 89 W w SC 5 458 1,944 385 2,400 
New Meieo a = = Goes E pun s = we Se 
New Tork. 19 W W 8 ES ES w W WwW 
North Carolina... eee is w W ere "e w W e as 
North Dakota ae ES SE? = Sa = = = - em 
Ohio...........- w W - s2 W W W W 
Oklahoma ei gë M mS W W W w W W 
on_....-...- - 2x A —— Se m W w "E E 
Pennsylvania W W W W W w 811 894 wW w 
Rhode Island = == — ES = Z EN SE E^ Ls E 
South Carolina... W W W w F ou w W W W 
South Dakota "m EP = ce oe => zs d € m 
Tennessee W W — mes ee Me w w W W 
Texas (3) W w 285 1,086 W. w 
Utah........... W w wm = rem == we oe W W 
Virginia. Hope 3 os a LS ge Ha E 1 1 2 
Washington = Z= "m x = E W W Se Ke 
West ía...- W (2) w as es w w w w 
Wisconsin W W ge Se we Se 178 890 88 157 
UadstriBuded. 56 1.121 280 1,089 282 1,071 1,594 6.824 72 52 
Und uted.... 496 1,124 280 1,089 282 1,071 1,584 6,524 2,772 11,792 


f Total 2. 601 1,887 284 1,176 282 1,071 3,514 11,868 4,512 21,546 
Puerto Rico v ER =s x = oe = Ges EN ps ER 


See footnotes at end of table. 
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Table 4.—Sand and gravel sold or used by 5 in the United States in 1972, 
by State, use, and class of operation 1—Continued 
(Thousand short tons and thousand dollars) 


Gravel, construction 


Building Paving 
State Commercial Government-and- Commercial Government-and- 
contractor contractor 
Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity 
Alabama 992 1,727 = a 1,796 2,220 
Alaska 48 NN ote 1,841 6,784 8,075 
Arizona........- 7,825 8,610 85 48 7,269 8,050 1,316 ; 
EES i ; 8 u , 552 8,158 40 
California 28,884 85,278 77 139 29,964 40,990 8,906 5,069 
Colorado „849 , 199 103 193 11,096 18,026 4,224 8,306 
Connecticut 925 1,791 (2) (2) 995 1,598 28 1,621 
Delaware 164 416 Ss aa w A _ 
Florida w W au am W W 45 45 
Georgia W W See EN = we J = 
Hawaii... w W n W W 
Idaho 648 1,262 160 107 1,329 1,788 2,817 8,276 
Illinois 6,632 8,574 8,590 12,175 
Indiana 4,621 5,985 126 117 8,127 10,289 964 662 
Iowa 1,164 2,14 GE Ge 5,111 5,418 1,108 809 
3 163 275 67 49 81 66 1,200 715 
Kentucky....... 968 1,599 E P 944 1,851 139 24 
Louisiana 6,312 9,776 L > 8,576 , 207 
Maine 659 975 Se B 1,058 1,289 6,176 2,565 
Maryland....... 8,706 8,715 = >š 919 1,918 
Massachusetts 3,795 7,301 75 188 2,887 ,148 1,334 1,189 
Michigan , 844 11,087 127 90 17,942 19,204 2,508 1,290 
Minnesota 697 7,290 6 18 12,166 10, ; N 
bel Ap anaes are 2,881 8,724 68 180 5,878 , 8 i 
Missouri , 682 2,875 ES ae 1,280 1,671 7 
Montana 520 799 60 43 7,895 18,214 
Nebraska 1,122 1,816 78 8 5,172 6,142 
Nevada......... 1,974 2,294 4 8 3 8,885 1,556 1,109 
New Hampshire. . 1,549 =š e 475 7 97 241 
New Jersey...... 1,980 4,428 Me E 1,147 1,975 18 11 
New Mexico 1.879 2,572 zo es 1, 1,580 225 186 
New York. ...... 5,594 9,684 Ke im 8,265 4,953 1,120 865 
North Carolina... 1,224 2,422 ES rs 1,097 1,431 552 292 
North Dakota... 665 1,204 135 110: 2,864 2,107 1,521 909 
Ohio............ 8,406 12,3 ae > 14,094 20,801 119 106 
Oklahoma....... 12 22 120 1 
Oregon 5, 582 8,125 61 86 7,178 10,896 8,483 4,199 
Pennsylvania 3,992 7,889 st a 2,866 5,940 zi 22 
Rhode Island 874 679 E ae $85 791 15 15 
South Carolina w w ER SH Fe E - 
South Dakota 840 506 26 18 8,760 8,994 6,675 8,080 
Tennessee 2,797 : 88 8 i 2,086 58 66 
BIA 1.2 x ros 9, 17,588 88 34 8,497 7,464 982 
Uta gn 2,31 2,512 x ie 5,231 7,259 2,261 2,706 
Vermont........ 9 Ze? SH 54 544 58 128 
dc basa 2,859 4,478 aie oe 1,292 2,025 81 27 
Washi: n..... 4,858 6,156 85 59 5,989 7,491 2,948 1,853 
West V a 1,200 ,102 = w 2 
Wisconsin 4,822 5,800 1,205 682 7,421 6,172 5,240 8,761 
Wyoming 597 773 2 4 1,400 1,980 2,983 875 
Undistributed. ... _ 2,499 6,018 au 2 2,471 2,788 Be MS 
Total?.... 150,692 235,766 2,562 2,148 201,105 255,767 79 ,054 79, 434 
Puerto Rico *»... 2,011 7,280 2x e 849 8,004 Se zn 


See footnotes at end of table. 
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Table 4.—Sand and gravel sold or used by producers in the United States in 1972, 
by State, use, and class of operation 1—Continued 
(Thousand short tons and thousand dollars) 


Gravel, construction—Continued 


Railroad Fill Other Gravel 
ballast E ——————————————— ————  miscellaneo 
State (commercial) Commercial Government- Commercial Government- (coniywetelsl) 
and-contractor and-contractor 


Alabama Bi =: w W ae 22 W w = et w 147 
Alaska W W 1.800 841 70 72 107 32 205 1 50 W 
Arizona W 956 780 281 66 209 588 he A 119 313 
Arkansas (2 (2 115 194 8 9 SE 62 118 108 
California W 1,590 1,356 6,599 862 689 938 2 4 885 1,862 
Colorado 90 105 370 352 1,337 425 187 294 31 1 506 581 
Connecticut. .... ES SS 819 235 68 49 125 221 = Sw 142 197 
Delaware........ de = W 16 = = ane EES E =s uis = 
Florida Om M eB e Si is aus EN d x PM 
Georgia 60 90 W W se zs 68 133 s ES 8 17 
Hawaii SR e 2 8 Bes a ae Es =: te š as 
Idaho ae eg 658 483 822 95 w 173 189 5 
Illinois W W 1,528 1,504 18 85 8 868 (3) (2) $12 871 
Indiana......... W W 1,11 956 68 15 4 52 21 5 470 519 
Iowa........---- W W 87 186 a — 1,156 1,204 4 107 167 
Kansas W W 169 124 23 16 223 120 166 269 
Kentucky__ ` = ese 98 123 oe "d n2 oe e ats W 65 
Louisiana....... W W W w 22 57 w W ee = w 
Maine W W 290 149 30 7 72 47 Se a 289 882 
Maryland a ES 428 514 Set SS W W "- Se 652 
Massachusetts. . _ 1 91 1,511 975 2 547 737 1 698 773 
Michigan W W 283 26 2,737 2,152 18 1,716 1,464 
Minnesota....... 110 105 1,941 574 887 161 291 251 213 9 775 921 
Mississippi 2 W W N bs =o -— e c" 108 122 
Missouri W W 31 29 , W W 7 10 162 252 
Montana W w 200 164 289 139 W W 96 46 96 113 
Nebraska 117 162 W W " = 245 240 389 549 447 
evada......... > zd 471 520 70 49 434 548 = n 
New Hampshire. . EN 2s 307 225 39 5 w W = SC 
New Jersey "a E 929 917 et 88 141 =: = 62 1,847 
New Mexico Ee Së 5 42 1,582 1,299 () (2) 48 41 198 6 
New York....... » — 1,185 905 462 2 119 158 54 21 57 
North Carolina W W 41 Pe Gg W W zd 115 185 
North Dakota... w w 226 182 90 11 w w 65 9 81 
. W 1,743 1,629 10 10 250 306 Se Se 728 1,828 
Oklahoma....... "m q 12 24 P u (2 
SN 156 230 1,572 1,589 246 217 92 127 1 1 77 419 
Pennsylvania ies E 840 801 um Se 106 187 BS e 363 747 
Rhode Island dé EE W W os B s e m =š 149 130 
South Carolina... Bes M w w dd ES w W 29 sd ae ET 
South Dakota.... W W 195 112 18 5 W W 118 118 884 899 
Tennesse W W 93 110 age Bes Hi Ss ES a 259 
Texas. W W 2,028 2,885 87 13 W E SS 128 114 
Utah... kc W W 459 251 528 211 952 799 78 78 42 
Vermont ES 2 85 41 (2) W aves a 20 60 
Vi 16 (2) W 181 s EN 20 25 
Washington - 189 178 1,579 958 1,380 301 290 444 52 30 464 594 
West V 1 w 2 - w Gë Së Se GES 
Wroming ME 121 105 1,518 1,018 355 59 682 740 3 456 431 
Wyoming W 806 122 88 11 4 15 20 27 2 277 80 
Undistributed. 1,871 1,021 2,312 3,967 Sas -- 1,164 2,094 =e ae 484 2,295 


Total *._.. 2,229 2,882 28,784 25,621 14, aie 4,292 10,985 S 12, hd 1, iid 1,371 18,482 17,759 
Puerto Rico v = 258 828 m = z Ge 2 


* Estimate P Preliminary. W Withheld to avoid disclosing individual company confidential data, 
included with “Undistributed.” 
1 Includes Puerto Rico. 


2 Less than Le unit. 
3 Data may not add to totals shown because of independent rounding. 
4 Includes unspecified. 
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Table 5.—Sand and gravel sold or used by Government-and-contractor producers 
in the United States, by use 1 


(Thousand short tons and thousand dollars) 


Sand 
Year Building Paving Fill Other 

Quantity Value Quantity Value Quantity Value Quantity Value 
1968____._..._._ 8 819 898 85,550 27,297 7,327 3, 997 2,615 1,920 
1969...........- 1,016 1,920 82,128 28,817 6,128 8,745 2,168 1,014 
190 sc. 888 1,058 43,130 41,965 5,234 2,195 1,682 834 
1971____._._.. 1,434 1,489 80,834 82,046 4,086 1,145 2,298 1,860 
1972 2, 976 1, 777 20,218 19,845 8,996 1,581 2,212 1,121 

Gravel 

Total Govern- 

ment-and-con- 

Building Paving Fill Other tractor sand 

and gravel? 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity : tity tity tity tity 

1968____________ 1,880 1,841 121,893 103,803 32,887 27,679 3,934 8,972 206,805 171,827 
1989. 1,976 2,522 133,127 116,774 28,240 19,481 1,423 890 206,189 174, 070 
1970 — 1,889 1,516 141,316 137, 579 16,144 6,990 1,323 1,009 211,454 198,145 
I 2,867 2. , 667 96, 453 98, 410 7, 728 2,981 2,088 1. 143 147,212 141, 229 
1972_______ — 2, 562 2. 148 79, „054 79, 434 14, 674 4,292 1,895 1,871 127,587 111,569 


1 Excludes American Samoa, Panama Canal Zone, and Puerto Rico. 
z Data may not add to totals shown because of independent rounding. 


Table 6.—Sand and gravel sold or used by Government-and-contractor producers 
in the United States, by type of producer 1 


(Thousand short tons and thousand dollars) 


7 i 1968 1969 1970 1971 1972 
ype o — — ——E6öüwĩ WI — — ä Ü — — 
producer Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 

Construction and 

maintenance I 

crew 62,939 42,146 65,786 45,691 67,238 39,446 58,820 30,428 62,072 36, 013 
Contractor 148,866 129,176 140,403 128,877 144,214 153,699 88,395 110,800 65,515 75, 556 

Total 2. 206, 805 171,827 206,189 174,070 211,454 193, 145 147,212 141,229 127,587 111,569 

State 125, 627 108,980 122,484 108,414 136,800 134,482 79,218 85,347 65, 561 65,244 
Counties 53,087 38, 408 52,547 39,429 58,180 37,159 56,175 38,176 52,228 35,154 
Municipalities 4, 200 3, 208 3,784 4, 466 8, 285 3, 125 2,266 2,018 2,658 2,546 


Federal agencies. 23,891 20,731 27,874 21,761 13,189 18,879 9,558 15,698 7,141 8,624 
Total..... 206,805 171,827 206,189 174,070 211,454 198,145 147,212 141,229 127,587 111,569 


1Excludes American Samoa, Canal Zone, and Puerto Rico. 
? Data may not add to totals shown because of independent rounding. 
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Table 7.—Sand and gravel sold or used by producers in the United States 
by class of operation and degree of preparation 1 
(Thousand short tons and thousand dollars) 
1971 1972 


Quantity Value Quantity Value 


Commercial operations: 

Prepared EE 712, 627 963,180 716,244 1,087,177 
upp 59, 760 44, 564 69, 544 50, 774 
Total mſdͥ a ween wee 772,382 1, 007, 741 785,788 1,087,951 

Government-and- contractor operations: 
ee 185,791 135, 825 106 , 986 98,679 
Unprepared..._. v ........... Ee 11,418 5,400 20,601 12,890 
Total E enu toes SZ 147,212 141,229 127,587 111,569 
Grand Bil e 919,598 1,148,969 918,875 1,199,520 


1 Excludes American Samoa and Puerto Rico. 
3 Data may not add to totals shown because of independent rounding. 


Table 8.-Number and production of domestic commercial sand and gravel plants, 


by size of operation 1 
1971 1972 
Annual production Plants 1 Production Plants 3 Production 
(short tons) —————— ———— P  ——— —— —ə———- 
Percent Thousand Percent Percent Thousand Percent 
Number of short of Number of short of 
total tons total total tons total 

Less than 25, 00-0 1,885 82.0 21,049 2.7 1,680 80.8 17,541 2.2 
25,000 to 50, 0000 9 16.5 37,244 4.8 850 15.8 30, 508 3.9 
50,000 to 100,000 984 17.1 74,015 9.6 957 17.8 788 8.8 
100,000 to 200, 000 908 15.8 182,900 17.2 849 5.8 121,804 15.4 
200,000 to 300, 000 415 7.2 101,406 13.1 400 7.4 , 088 12.4 
800,000 to 400,000________ 240 4.2 ,153 11.0 217 4.0 75,157 9.6 
400,000 to 500, 000 112 2.1 50,849 6.5 184 2.5 69,757 7.6 
500,000 to 600, 000 76 1.3 , 088 5.4 79 1.5 , 924 5.5 
600,000 to 700,000________ 59 1.0 39,778 5.2 71 1.8 46,086 5.9 
700,000 to 800, 000 36 . 6 877 8.5 56 1.0 41,860 5.8 
800,000 to ,000.......- 88 6 28,057 8.6 26 5 22,810 2.8 
900,000 to 1, 000, ooo 21 4 19,960 2. 6 27 5 25,666 8.8 
1,000,000 and over 70 1.2 113,511 14. 8 88 1.6 136, 850 17.8 
Total... 5,788 100.0 772,882 100.0 5,884 100.0 2785, 788 100. 0 


1 Excludes American Samoa and Puerto Rico. 
2 Includes a few companies operating more than 1 piant but not ES returns for individual plants. 
s Data may not add to totals shown because of independent rounding. 


Table 9.—Sand and gravel sold or used in the United States, by class of operation 
and method of transportation 1 


1971 1972 


Thousand Percent Thousand Percent 
short tons of total short tons of total 


Commercial: 
EEN 699,889 76 707, 868 77 
f ³Ü¹·¾q ]³ð A ⁰⁰dy wm Su emas ler 43, 286 4 44, 675 5 
Waterway ſ ↄ e ²ð² ]] S 8 27,298 8 27, 050 3 
Hr è rng ⅛ yy . ........ 2,461 1 6, 195 1 
Total commercial 22ůũ⁴ãʒ2ů2ů²2uůʒ2 22. LLL... Lll... 772, 882 84 785, 788 86 
Government-and- contractor: Truck 2.___ ....... 2... 2... ..- 147,212 16 127, 587 14 
Grand total? 32.20 0 GO SEesCesreTS 919,598 100 918,375 100 


1 Excludes American Samoa and Puerto Rico 
* Data may not add to totals shown because of independent rounding. 
3 Entire output of Government-and-contractor operations assumed to be moved by truck. 
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Table 10.—Ground sand sold or used 
by producers in the United States, i 2 by use 
(Thousand short tons and thousand dollars) 


1971 1972 
Use 
Quan- Value Quan- Value 
tity tity 

Abrasives 171 1,706 204 1,988 
Chemicals..... : 26 220 141 568 
En amel 86 842 52 525 
Filler 170 1,411 172 1,648 
Foundry use 709 8,710 2,318 6,288 
Glass__ 846 1,257 1,042 5,696 
Pottery, porce- 

lain, tile 187 1,958 221 2,261 
Unspecified.... 268 2,291 862 2,628 


Total*... 1,911 12,898 4,512 21,546 
1 Includes Alabama (1972 reem California 


Kentucky, Louisiana (1971), Massachusetts (1972), 
Mich , Minnesota, Missouri, Nevada, New Jersey, 
New York, Ohio, Oklahoma, P lvania, South 
Carolina, Tennessee (1972), Texas, tah, Virginia, 
West Virginia, and Wisconsin (1972). 

? Excludes American Samos and Puerto Rico. 

3 Data may not add to totals shown because of in- 
dependent rounding. 


Table 11.—U.S. imports for consumption of sand and gravel, by class 
(Thousand short tons and thousand dollars) 


Sand, n.s.p.f., 
Glass sand ! crude or manufac- Total 
Year tured, and gravel 
Quantity Value Quantity Value Quantity Value 
11 64 262 815 1,338 879 1,600 
1! ³¹ 48 248 667 984 715 1,227 
177 ⁰⁰ 49 201 712 1.178 761 1,379 


1 Classification reads: Sands containing 95% or more silica and not more than 0.6% oxide of iron and suitable 
for manufacturing glass. 
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Silicon 


By E. Shekarchi 1 


Major domestic producers of ferrosilicon 
and metallurgical-grade silicon engaged 
during 1972 in expansion toward speciali- 
zation, and/or plant modernization to com- 
ply with 1975 antipollution standards set 
by local governments and the Federal Gov- 
ernment. 

Domestic production of ferrosilicon and 
silicon metal in 1972 increased sharply to 
meet the rising demands of a wide variety 
of products. However, increased production 


of ferrosilicon and silicon metal through- 
out the world led to severe price erosion 
both domestically and internationally. 
High-purity and ultra-high-purity silicon 
metal, though small in volume, continued 
to be an important element in the elec- 
tronics industry; shipments were up 18%. 
The new demand for silicones as sealants 
for encapsulation of electric parts greatly 
increased during the year. 


DOMESTIC PRODUCTION 


On a gross weight basis, net production 
of ferrosilicon and silicon metal increased 
18% in 1972 while shipments were 23% 
higher than in 1971. Silicon metal for me- 
tallurgical uses was produced at 11 plants 
of seven companies as shown in table 2. 

Northwest Alloy, Inc, a newly formed 
subsidiary of Aluminum Co. of America 
(Alcoa), planned construction of a magne- 
sium and silicon plant at Addy, Wash. Ini- 
tial plant capacity will be 24,000 tons per 
year, and the final annual capacity will 
reach 40,000 tons. The plant will be the 
first of its kind in the United States to 
employ the megatherm (electrothermal) 


process with dolomite as raw material. This 
process, in operation at Marignac, France, 
since 1964, involves the reduction of cal- 
cined dolomite by ferrosilicon at a temper- 
ature in excess of 1,5009 C. The magne- 
sium and silicon metal extracted will be 
used by Alcoa and will make the company 
nearly self-sufficient in silicon metal. The 
Addy plant was scheduled to begin opera- 
tion in 1975. It is to be the most modern 
and efficient environmentally controlled fa- 
cility of its kind. Total cost has been esti- 
mated at $50 million. 


1 physical scientist, Division of Ferrous Metals. 


Table 1.—Production, gan and stocks of silvery pig iron, ferrosilicon, 
and silicon metal in 1972 1 
(Short tons, gross weight) 


Silicon 
content 


(%) 


Alloy 


Producers’ Producers’ 
stocks as of Produc- Ship- stocks as of 
Dec. 81, 19717 tion ments Dec. 31, 1972 

W W 
66,134 491,967 421, 200 58, 200 
14,812 59,672 63,145 10,025 
21,683 109,961 109,176 4,706 

2,144 9,089 9,889 1,312 
13,028 116,876 107,151 7,456 
10,186 58 , 282 52,515 10,568 
2,622 8,788 8,526 2,882 


t Revised. W Withheld to avoid discl 
1 Excludes ferrosilicon used to make other 


individual company confidential data. 
con alloys. 
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Table 2.—Producers of silicon alloys and/or silicon metal in the United States in 1972 
Producers Plant location Produet 
Airco, Inc., Airco Alloys and Carbide Division. .......... 8 Deki Ey 3 FeSi. 

J]. ⁵³yö1 ⁵ ⁵⁵ 8 harleston, 3.65 3 Do. 

P))! ⁵ 8 Mobile All... T Do. 

Dö- ul ĩÜͤii ⁵˙[ i⅛˙i n l. eke eee eee sl agara AN Y Gases FeSi, Si 
Alabama Metallurgical Corp..........................- „ FeSi. 

omium Mining & Smelting Corp; L. LL. SO SS ss Sa Tenn o. 
Foote Mineral Co Graham, W. Va FeSi, Si. 

jor eters Oe et d ĩͤ OHNE URS Keokuk, Iowa. .......... FeSi, Silvery iron 

PJ! ³o¹ AAA Vancoram, Ohio FeSi. 

jp EE Wenatchee, Wash... FeSi, Si. 
Hanna Furnace C ap M PIRE M RE Buffalo, N. VW Silvery iron. 
Hanna Nickel Sel NG O EOM TOME Riddle, Oreg............ i. 
Interlake Steel Cord Beverly, Ohio FeSi, Si. 
National Metallurgical Cord Springfield, Oreg......... i. 

Ohio Ferro-Alloys Corr „„ Brillant, Ohio............ FeSi, Si. 

!!!!!! tre p Philo, Ohio Do. 

7; ³Ü¹ A ⁰⁰yd y y 2 s Powhatan Point, Ohio Do. 

P ³⅛ðQ AA ³ĩðV³AAſ sos ĩðV2ĩĩ S aq: asa Tacoma, Wanh Do. 
Reynolds Metals Co. Sheffield, Ala Si. 
Tennessee Alloys Cord Bridge ort, Ala FeSi. 

Union Carbide Corp.,  Fasroallove Division Alloy, W. va FeSi, Si 

DO oe tat te ee ee sd a a d EE. Ashtabula, Ohio FeSi. 

DG eren Marietta, 6 Do. 

P))))));rw . erste 22 sz S Oa s Su Se Portland, Oreg..........- Do. 

ui EE Sheffield, Ala...........- Do. 
Woodward Coppi Woodward, A Do. 

Doi see ³Ä¹¹˙ ee ⁰y v sa kwood, Tenn Do. 


Allegheny Ludlum Steel Corp., a major 
producer of grain- oriented silicon electrical 
steels, announced a $15 million expansion 
and improvement program exclusively for 
the silicon facilities at its Bagdad process- 
ing plant in Bagdad, Pa. 

Standard Resources Inc. of Nevada ex- 


pected to be producing market-ready silica 
flour at a rate of 150 tons per day early in 
1973. The material will be marketed as 
minus 200-mesh or plus 200-mesh silica 
flour ready for bagging, or for bulk ship- 


ment. 


CONSUMPTION AND USES 


New uses for semiconductors and transis- 
tors included transistorized circuitry in 
electronic stoves, tiny semiconductors in di- 


agnostic computer systems, and large num- 
bers of integrated circuits. U.S. factory 
shipments of semiconductors in 1972 were 


Table 3.—Consumption, by major end use, and stocks of silicon alloys and metal in the 
United States in 1972 


(Short tons) 
Silicon content () Miscel- 
laneous 
Silvery Ferrosilicon 1 Silicon silicon 
pig iron metal alloys? 
5-24 25-55 56-70 71-80 81-95 96-99 
Steel: 
IR d EE 8,136 108, 544 10, 24,787 1,288 1,005 17,988 
Tal alley and heat-resis ting W 17 975 261 9,289 169 70 505 
Higbetreagih i »w-alloy ..-.---.---- 2 222 E 050 z: UN 11.508 Te 140% LS 
ow-alloy............ j í ; 

settle = 1,113 W W W 2 
!!!! usco ¿was ss * ; w 602 w w w 
eng Sie? EEN 197,278 228,906 11,802 29,678 7,218 28 713,979 
Alloys ( (excludes alloy steels and super- ` j i e i = ial M 

excludes alloy s and su 
illo: does V 367 2,567 w 278 8,777 51,414 7,954 
Mises laneous and vunapecifed. ..------ 4,571 , 589 578 20,902 691 30,133 2,846 
Eege 208,163 401,922 24,688 99,454 19,417 88,751 104,789 
Consumers stocks, Dec. 31, 1972.. 62, 067 80,501 2,028 6,856 1,923 5,692 24,519 


w b rra: to avoid disclosing individual company confidential data; included in “Miscellaneous and 


uns 
1 Includes briquets. 


? Includes magnesium-ferrosilicon and other silicon alloys. 
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18% higher than in 1971. Large producers 
of semiconductors, Texas Instruments, Inc., 
Motorola Inc., and Fairchild Camera & In- 
strument Corp., were expanding their pro- 
duction facilities to meet anticipated do- 
mestic and foreign demands in 1973. 

The range of application of the new 
silicones, Room Temperature Volcanizers 
(RTV), increased significantly in 1972. 
These new products can be poured or 
spread as a paste which cures to an elasto- 
meric solid at room temperature. The key 
to this behavior is a chemical reaction 
which takes place under the catalytic in- 
fluence of dibutyltin dilaurate, a tin com- 
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pound. The elastomeric solids were used as 
sealants in building and engineering, in 
the production of molds for casting plas- 
tics and low-melting-point metals, for coat- 
ing paper, and for encapsulation of electri- 
cal parts. 

The consumption patterns of ferrosilicon 
and silicon metal in the steel and 
aluminum industries were similar to those 
of previous years. However, it was pre- 
dicted by automakers that more silicon al- 
loys would be used in the production of 
engine castings for economy-size cars in the 
coming years. 


PRICES 


The Lob, price of 50% ferrosilicon was 
decreased in March 1972 from 16 to 15 
cents per pound contained silicon, bulk, 
carload lots. The price remained un- 
changed for the remainder of the year. 

Metallurgical-grade silicon, 98% mini- 
mum silicon, 0.35% maximum iron, was 
quoted throughout the year at 25.4 cents 
per pound. Amorphous silica in 50-pound 
paper bags, 200 mesh, 90 to 95% silicon, 


was quoted at $26 per ton, and 98 to 99% 
silicon was priced at $27 per ton at year- 
end. 

Despite improved steel demand, ferrosili- 
con prices generally were stable during the 
year. There appeared to be a tendency in 
the steel industry to hold raw material in- 
ventories down, and buyers were hesitant 
to make long-term commitments. 


FOREIGN TRADE 


During 1972 net trade in ferrosilicon, 
though active, continued to be unfavorable 
to the United States. Exports decreased 
71% in volume and about 61% in value; 
major recipients were Canada, 3,335 tons; 
West Germany, 1,617 tons; and the United 
Kingdom, 1,275 tons. Nineteen countries 
received shipments ranging in quantity 
from 1 to 6 tons. 

Imports of ferrosilicon and silicon metal 
for consumption increased 75% in volume 
and 83% in value over those of 1971. 
Major increases were in the silicon metal 
categories. For example, silicon metal im- 


ports of not more than 99.7%silicon in- 
creased eighteen fold by volume in 1972 
compared with 1971 imports. Table 5 has 
been expanded to include the higher sili- 
con content categories, as reported by the 
Bureau of the Census. 


Table 4.—U.S. exports of ferrosilicon 


Quanti Val 
(short ton (thousands) 


Year 
7 AA 44, 694 $11 , 887 
i 25, 506 , 608 
1912... x iw xS 7,967 2,196 
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Table 5.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country 


1970 1971 1972 
Quantity Quantity Quantity 
(short tons) Value (short tons) Value (short tons) Value 
Grade and country ———————————— (thou- ———————————— (thou-  ———————————  (thou- 
Gross Silicon sands) Gross Silicon sands) Groes Silicon sands) 
weight content weight content weight content 
Ferrosilicon: 
Over 8% but not 
over 60% silicon: 
Canada 9,450 1,788 3652 6,089 987 $419 6,579 1,048 $419 
Denmark........ ^w Re ES ae ee " 113 51 87 
France 1, 895 670 478 1,888 624 492 2,558 1,245 986 
Germany, West. _ Wa 200 Hn» 276 127 75 552 805 226 
Japan 2,085 958 595 8,587 1,687 1,111 2,466 1,174 786 
Norway.......-- 59 26 18 685 804 218 2,205 980 684 
Spain Seem, SS SES — SR ES 57 26 16 
Total. 18,421 3,630 1,878 11,975 3,729 2,810 14,525 4,824 8,054 
Over 60% but not 
over 80% silicon: 
Belgium-Luxem- 
bourg......... Te Ša ake 87 28 
Canada 4,722 3,648 908 791 608 215 949 715 240 
Denmark SS z 26 1 BN as 
„ 2,676 1,684 1.010 2,836 1,744 1,129 4.538 2,806 1,791 
Germany 
East 28 21 10 = =e as 8 m = 
West. 405 248 128 444 270 162 56 85 21 
Ban Ss 2c zi 50 88 10 SE Bei = 
Netherlands NA s p M SÉ -. 2,894 2,206 483 
Norway......... 620 464 92 2,569 1,919 786 9,159 6,985 1,549 
South Africa, 
Republic of 488 880 69 818 246 68 157 120 84 
ü. ce E a -. 8,114 2,807 541 4,901 8,682 1,256 
Taiwan Be ee ae 28 CR - 
key........- ze za us c -- 2,211 1,697 867 
Yugoslavia. ..... RUNS MES -- 2,224 1,718 * 589 ae ae ae 
Total ` 8,884 6,845 2,217 12,418 8,891 r3,419 24,920 18,182 5,714 
Over 80% but not 
over 90% silicon: 
Canada eg ur Rv 60 51 18 zs zs m 
South Africa, 
Republic of 99 85 22 14 12 8 WS as = 
Total......... 99 85 22 14 68 21 e Ia = 


Over 90% silicon 


content: 
France.......... Be m BS - = -a 40 38 12 
Norway........- 2A 2 B ES EM Dës 115 110 85 
Total ic e s _. SI uc 155 148 4T 


———————————————M— FF.F- 
Grand total... 22,404 10,060 4,117 24,467 12,688 *5,750 $89,600 28,154 8,815 


Silicon metal: 
Not over 99.7% 

silicon: 
Canada 400 363 108 174 178 14 790 780 885 
. a 2 Sie Se ES Deg 5 0 46 
SET Miss - uu Š Dea 10687 684 
ap an 1 B Ré “a ME FM e 
Norway ) SÉ O 2 = 22 21 8 594 588 216 
United Kingdom. 1 0) 1 2 1 2 216 272 97 
Yugoslavia. ....... DS SS AM P. VE M" 61 55 18 
Total 427 888 129 198 195 84 3,523 8,467 1,846 


See footnotes at end of table. 
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Table 5.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country—Continued 


1970 1971 1972 
Quantity Quantity Quantity 
(short tons) Value (short tons) Value (short tons) Value 
Grade and country — — (thou- ————————— (thou- ——————————- (thou- 
Gross Silicon sands) Gross Silicon sands) Groes Silicon sands) 
weight content weight content weight content 
Silicon metal—Continued: 
Over 99.7% silicon: 
Belgium- Lucem- S 
OuTE. g 1 1 71 1 1 1 1 
Cui (!) (1) vin () " o » (1) 1 OI 1 2 
Denmark (1) (1) (?) 0) O) O) 78 
E 1) (1) 1) 1 1 85 
Sen: West 0 30 " 80 am 12 12 1,178 58 68 3,818 
EE 1 SR a E i 
Japan 15 15 899 17 17 607 5 5 450 
Switzerland...... 1 1 16 8 8 c S z 
United Kingdom. 1 1 127 (i) (1) (i) (1) (1) 7 
Total......... 47 47 8,618 81 81 1,920 60 60 8,928 
Grand total 474 45 3,747 229 226 2,004 8,588 3,527 5,269 
t Re 


vised. 
1 Less than 1⁄ unit. 


WORLD REVIEW 


India.—The two major ferrosilicon pro- 
ducers in India were the public sector, 
Mysore Iron and Steel, Ltd., at Bhadravati 
and the private sector, Indian Metals and 
Ferroalloys Ltd., at Bhubaneshwar, Orissa. 
Output of ferrosilicon and silicon metal 
during 1972 was approximately 19,000 tons, 
a slight increase over 1971 production. 

The Government Planning Commission 
estimated that India will consume all of 
its 1973 ferrosilicon production and that 
the demand will increase to 31,500 tons by 
1975 and to 46,000 by 1980. 

Italy.—Construction of a new plant in 
Sicily which will produce about 148,800 
tons per year of silicon metal, ferrosilicon, 
and ferrochrome continued in 1972. Most 
of the raw material, except chromite, will 
come from the plant vicinity. 

Japan.—Kanabe Kokoki, which built a 
completely sealed nonrotating, 45,000-kilo- 
volt-ampere ferrosilicon plant in 1968, 
completed the construction of two fully 
sealed rotating electric furnace plants early 
in 1972. One of these plants, which be- 
longs to Yahagi Iron Company of Nagoya, 
Japan, reportedly produced 36,000 tons of 
50% ferrosilicon in a fully enclosed, pollu- 
tion-free — 60,000-kilovolt-ampere electric 
furnace without any poking. The other 
plant, which belongs to Joetsu Ferroalloy 
Company, has the same specifications and 


was utilized in the production of 75% fer- 
rosilicon. 


Of the estimated 300,000 tons of ferrosil- 
icon produced by Japan in 1972, more 
than half was of 75% ferrosilicon grade, 
reflecting a trend toward specialization. 


Norway.—The construction of two new 
electric furnaces for production of silicon 
metal was completed in 1972. One of the 
furnaces, belonging to Bremanger Smeltev- 
erk, a division of Elkem-Spigerverket, in- 
creased the production capacity at its Svel- 
gen plant to 10,000 tons of silicon metal 
per year. The other furnace, belonging to 
A/S Meraker Smelteverk, a subsidiary of 
Union Carbide Corp., has a production ca- 
pacity of 14,000 tons of silicon metal per 
year. 

Exports of silicon metal from Norway in 
1972 totaled 42,000 tons, a 6297 increase 
compared with 1971 exports. 

South Africa, Republic of.—A new sub- 
merged arc electric furnace, reportedly the 
largest in South Africa, was commissioned 
in May 1972 at the Ferrometals Ltd. plant 
in Witbank. Ferrometals Ltd. is a subsidi- 
ary of African Metals Corp., Ltd. 
(AMCOR), which supplies most of the 
South African domestic market with metal- 
lurgical- grade silicon, ferrosilicon, and 
other alloys. The furnace has à trans- 
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former capacity of 48 megavolt amperes 
and was built at a cost of about $4.2 mil- 


lion. 
From 1966 to the end of 1971 South Af- 
rican exports of ferrosilicon were reduced 


drastically in order to meet the needs of 
the expanding domestic market. However, 


with the start of new facilities, producers 


predict an increase of ferrosilicon exports 
in excess of $7 million per year. 


Silver 


By J. R. Welch? 


Domestic mine output of silver was 
down 10% to 37.2 million ounces. This 
was 4.3 million ounces less than in 1971, 
the drop being mainly attributable to an 
extensive fire at the Sunshine mine in 
Idaho. Imports exceeded exports in 1972 
by 35.7 million ounces, and consumption 
increased by 17% to 151.1 million ounces 
(exclusive of coinage). Silver prices fluc- 
tuated widely but displayed a rising trend 
throughout 1972. On January 3 the price 
was 138.7 cents per ounce, which was the 
low for the year. A high of 204.8 cents per 
ounce was reached on December 26, and at 
yearend the price was 204.2 cents. 

While U.S. silver consumption for in- 
dustrial uses increased significantly, its 
usage in coinage remained about the 
same as that in 1971 at 2.3 million ounces. 


The use of silver for all industrial pur- 
poses increased, except for use in bearings. 
Silver used in commemorative coins and 
medals rose sharply to an estimated 11.5 
million ounces. Trading volume on the 
New York Commodity Exchange 
(COMEX) was up 32% over that of 1971. 
Treasury stocks declined 5% to 45.81 mil- 
lion ounces compared with 48.00 million 
ounces at the end of 1971. COMEX stocks 
declined 37.89 million ounces (33%), and 
during the same period, the stocks of the 
Chicago Board of Trade increased by 9.78 
million ounces (75%). Industrial stocks 
declined to 152.46 million ounces compared 
with 185.34 million ounces at the end of 
1971. 


2 Physical scientist, Division of Nonferrous Met- 
a > 


Table 1.—Salient silver statistics 
1968 1969 1970 1971 1972 
United States: 
Mine pro duction 3 thousand troy ounces.. 382,729 41,906 45,006 41,564 37, 
alu es thousands $70, 191 $75,040 379, 697 258 $62,787 
Ore Ko = siliceous) produced: 
2 thousand short tons 2,008 2,002 2,092 1,883 1,583 
Gold Me FY; Ee 8 do 199 216 104 167 180 
Silver ore BEE 701 755 674 678 447 
Percentage derived from— 
Dry and siliceous ores... ...............- 89 a6 88 87 25 
Base metal ores. ................-...... 61 67 68 75 
Refinery production L thousand troy ounces.. 37, 199 335 769 49,451 87,242 88,866 
Exports 3... 2 2 . do.... 125,761 88,909 27,614 12,224 29,657 
Sapore, genera | MORIAR gus IO do.... 70,709 71, 876 62,800 57,962 À 
Stocks 81: 
reasury 3_________ million troy ounces.. 256 104 25 48 46 
Industry *........thousand troy ounces.. 166,856 198,790 210,150 » 185, 835 152, 461 
Consumption: 
Industry ‘and the arts... .....- do.. 145,298 141,544 128,404 129,146 151,068 
Some x do 19,407 709 2,474 , 284 
i Ericus ee E lcd fu per troy ounce.. $2. 144+ $1.790+ $1.771— $1.542— $1.685— 
orld: 
Production............ thousand troy ounces.. 275,264 295,718 300, 991 288,888 291,891 
Consumption: 
Industry and the arts do....*:850,800 1366, 500 7357,100 *359,800 882,000 
Coinag ee do.... 89,800 1 40, 000 rv 83, 600 127, 300 40, 500 
r Revised. 
1 From domestic ores. 
3 Excludes coinage. 
š Excludes silver in silver dollars. 


4 Includes silver in COMEX warehouses and ae eq to Chicago Board of Trade. 


s Average New York price. Source: dy 
6 Free world only. Source: Handy & Harman. 
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Table 2.—Salient silver statistics 
(Million troy ounces unless otherwise noted) 


U.S. mine U.S. con- 


Year production Imports! 


1925.. — 66.71 93.50 137.16 29.90 
1926.. 62.49 112.00 142. 29.40 
1927.. 59.68 95.80 132.68 28.40 
1928.. 57.87 114.90 146.08 24.90 
1929.. 60.86 109.10 148.98 80.90 
1980.. 47.73 100.20 188.94 26.80 
1981.. 29.86 81.50 1,881.02 24.80 
1982.. 22.74 59.80 41.96 14.40 
1988.. 28.13 162.40 44.18 10.80 
1984.. 82.78 175.80 21.25 11.40 
1985.. 48.52 521.20 5. 78 5.20 
1986.. 61.15 237.30 3.94 19.10 
1987.. 71.41 167.20 3.46 27.70 
1988.. 61.71 246.10 8.31 20.10 
1989.. 64.37 198.90 21.94 44.60 
1940.. 70.44 166.10 9.40 44.40 
1941.. 67.05 1384.30 8.40 72.43 
1942.. 54.09 108.00 1.41 101.40 
1948.. 41.46 62.80 84.88 118.00 
1944.. — 84.41 51.30 137.25 120.10 
1945.. 29.02 50. 60 70.05 126.30 
1946.. 22.92 61.60 89.79 87.00 
1947.. 35.82 88.80 21.21 98.50 
19488 38.10 84.98 5.48 105.29 
1949.. 34.68 95.79 3.00 88.00 
1950.. 42.46 108.05 4.60 110.60 
1951.. 39.76 81.00 6.89 105.00 
1952.. 89.45 15.52 2.00 96.50 
1958.. 87.57 81.50 1.02 106. 00 
1954.. 86.94 90. 90 1.69 86.00 
1955.. 37.20 84.52 4.90 101.40 
1956.. 38.72 162.83 5.50 100. 00 
1957. 88. 16 206.12 10.30 95.40 
1958.. 34.11 165.97 2.78 85.50 
1959.. 31.19 69.09 9.18 101.00 
1960.. 30.77 60.66 26.59 102.00 
1961.. 84.79 50.26 39.83 105.50 
1962.. 36.80 76.86 13.06 110.40 
1963.. 35.24 59.06 31.49 110.00 
1964.. 36.83 51.67 109.40 128.00 
1965.. 39.81 54.71 39.67 137.00 
1966.. 43.67 68.03 85.54 183.70 
1967.. 32.84 55.52 70.77 171.08 
1968.. . 82.73 70.71 125.76 145.29 
1969.. 41.91 71.88 88.91 141.54 
1970.. 45.01 62.80 27.61 128. 40 
1971.. 41.56 57.96 12.22 129.15 
1972.. 37.23 65.41 29.66 151.06 


Exports 1 sumption 3 production consump- 


World World Price World Idaho 
(per troy coinage? production 
tion 13 ounce) 4 

245.88 281.8 $0.69 20.3 7.74 
253.62 243. .62 10.8 1.56 
250. 268.1 .57 6.5 8.90 
257.87 294.8 .68 18.6 9.00 
260.60 802.9 .58 25.0 9.41 
245.81 298.2 .88 20.1 9.42 
194.96 241.2 .29 21.1 1.22 
168.80 162.9 .28 47.9 6.72 
172.08 256.4 .85 11.5 6.99 
192.98 422.4 .48 21.0 1.89 
224.39 592.4 . 64 17.6 10.24 
252. 86 496.7 . 45 10.7 14.54 
277.81 450.2 .45 28.8 19.59 
264.28 484.8 .43 25.5 18.99 
266.31 485.6 .89 8.9 17.22 
269.24 NA .85 NA 17.55 
251.51 NA .85 NA 16.67 
242.12 NA KI NA 14.65 
196.13 NA .45 NA 11.70 
172.62 NA .45 NA 9.98 
152.52 NA .52 NA 8.14 
127.53 NA .80 NA 6.49 
154.90 NA .72 NA 10.85 
173.18 NA 74 NA 11.465 
179.25 182.5 .T2 88.8 10.05 
208.04 157.4 74 44.1 16.10 
199.15 165.0 .89 90.5 14.75 
215.02 142.1 .85 114.8 14.92 
221.61 168.9 .85 90.7 14.64 
215.78 160.8 .85 88.4 15.87 
225.15 192.8 . 89 62.6 18.88 
225.54 215.9 .91 56.6 18.47 
280.55 212.6 . 91 84.2 15.07 
286.80 190.5 .89 79.5 15.95 
230.46 212.9 91 86.4 16.64 
235.21 224.6 .91 103.9 18.65 
236.96 239.5 .92 137.1 17.58 
245.77 258.5 1.09 127.6 17.77 
249.98 260.7 1.28 166.4 16.71 
243.55 299.2 1.29 267.1 16.48 
257.42 336.6 1.29 381.1 18.46 
266.738 355.1 1.29 129.5 19.78 
258.20 348.7 1.56 105.3 17.08 
275.26 350.8 2.14 89.3 16.96 
295.72 866.5 1.79 40.0 18.98 
800.99 857.1 1.77 88.6 19.11 
288.88 859.8 1.54 27.8 19.14 
291.39 882.0 1.69 40.5 14.25 


NA Not available. 
1 Excludes coinage. 
2 Source: U.S. Bureau of the Mint, 1925-1966. 
3 Free world only. Source: Handy & Harman 

4 Average New York price. 


Legislation and Government Programs. 


—There was no legislation pertaining to 
silver enacted during 1972. Public Law 
91-607, enacted December 31, 1970, pro- 
vided for the minting of 150 million 40% 
silver, clad Eisenhower dollars during 
1971-75 to be sold at premium prices of 
$10 for proof coins and $3 for others and, 
in addition, for minting composite cupro- 
nickel Eisenhower dollars and Kennedy 
half-dollars for general circulation. This 


Source: Handy & Harman. 


program proceeded as planned during 
1972. In 1972, the Office of Minerals Ex- 
ploration (OME) of the U.S. Geological 
Survey negotiated two contracts involving 
silver totaling $163,620. One prospect is lo- 
cated in the McGrath quadrangle in 
Alaska, and the other is located in Lander 
County, Nev. Silver remains one of the 
minerals eligible for government financial 
assistance of 75% of the allowable costs of 
exploration. | 
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DOMESTIC PRODUCTION 


Mine output of recoverable silver in the 
United States was 4.3 million ounces below 
that of 1971 mainly due to the under- 
ground fire in the Sunshine mine in 
Idaho. Base metal ores provided 75% of 
the total silver output, and silver ores pro- 
vided 24%, with the remainder coming 
from gold and gold-silver production. Ida- 
ho' production decreased 26% compared 
with 1971 production and amounted to 
38% of the U.S. production. Total output 
of silver in Arizona, Colorado, Montana, 
and Utah remained about the same as in 
1971, and the combined production of 
these four States and Idaho was 86% of 
the domestic production. 


The 25 leading silver producers contrib- 
uted 85% of the total output. Four of the 
leading producers (Ist, 2nd, 6th and 8th) 
mined silver ores alone, and the rest were 
base metal producers. Nine mines pro- 
duced over 1 million ounces of silver each. 
Domestic mine output provided almost 
25% of the silver consumed by industry 
and the arts. 


In 1972, Hecla Mining Co., Wallace, 
Idaho, reported the production of 4.47 
million ounces of silver, down about 30% 
from the 1971 output. The average selling 
price of its silver in 1972 was $1.67 per 
ounce, as compared with $1.54 per ounce 
in 1971 and $1.76 per ounce in 1970. He- 
cla’s wholly owned Lucky Friday mine, lo- 
cated in Idaho’s Coeur d’Alene district, 
produced 2.75 million ounces of silver, 
19,500 tons of lead, and lesser amounts of 
zinc, copper, and gold by processing 
192,000 tons of ore averaging 14.62 ounces 
of silver per ton. Ore reserves at the end 
of 1972 were up nearly 6% to 584,000 tons. 


Hecla also owned approximately one- 
third of the ore produced by the Nation's 
leading silver producer, the Sunshine mine. 
During 1972, a major underground fire, 
which claimed the lives of 91 men, re- 
. sulted in closure of the mine from May 2 
until December 8, 1972. As a result, He- 
cla's share of the Sunshine production was 
33,738 tons of ore assaying 27.32 ounces 
per ton, compared with 84,212 tons of ore 


assaying 27.34 ounces of silver per ton in 
1971. 


In addition to the Sunshine mine, Heda 
owns a 30% interest in the Star Unit 
mine, also located in the Coeur d’Alene 
district. Hecla’s share of production from 
this property was 208,000 ounces of silver, 
and substantial tonnages of lead and zinc. 

‘During 1972, Hecla operated the May- 
flower mine in the Park City district, 
Utah, under a leasing arrangement with 
the New Park Mining Co. Production to- 
taled 114,604 tons of ore assaying 0.46 
ounce of gold and 5.95 ounces of silver per 
ton, 3.22% lead, 2.01% zinc, and 1.35% 
copper. The mine was closed at yearend, 
and the agreement with New Park was ter- 
minated. 


The Galena mine in the Coeur d’Alene 
district, Idaho, was operated by the Ameri- 
can Smelting & Refining Co. (ASARCO). 
At the Galena mine, under lease from the 
Callahan Mining Corp., ASARCO pro- 
duced 4,222,000 ounces of silver from 
190,204 tons of ore averaging 22.75 ounces 
of silver per ton and 0.81% copper. 


‘Kennecott Copper Corp. reported silver 
production of 4,335,074 ounces in 1972 
from processing 58.5 million tons of copper 
ore. This compared with 3,711,141 ounces 
produced in 1971 from processing 59.3 mil- 
lion tons of copper ore. 

The Bunker Hill Co. produced a total 
of 3.82 million ounces of silver in 1972, 
about the same as that in 1971. About 1.53 
million ounces of the total was produced 
at the Crescent mine in 1972 compared 
with 1.70 million ounces in 1971. 


Smelter and refinery reports in 1972 
showed that 31.1 million ounces of silver 
was produced from old scrap and 31.8 mil- 
lion ounces was produced from new scrap 
compared with 1971 data for old and new 
scrap of 30.1 million and 16.5 million 
ounces, respectively. Refinery production, 
including silver from domestic and im- 
ported sources, totaled 140.4 million ounces 
in 1972 compared with 115.3 million 
ounces in 1971. 
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Figure 1.—Silver production in the United States and price per ounce. 
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CONSUMPTION AND USES 


A 

Consumption as measured by sales to 
consuming industries, compiled by the Bu- 
reau of Mines, showed a 17% increase 
compared with that of 1971. There were 
significant increases in use in sterling ware, 
photography, and contacts and conductors. 
Substantial increases were registered for 
use in catalysts, jewelry, and electroplated 
ware, and a large increase in usage was 
shown for commemorative medals and 
other collector items, estimated at 11.5 mil- 
lion ounces in 1972 compared with 6 mil- 
lion ounces in 1971. A slight decline was 
recorded for silver usage in bearings. Pho- 
tographic materials accounted for about 
25% of the total industrial consumption of 
silver in 1972; contacts and conductors, 
2495; sterling ware, 18%; electroplated 
ware, 895; brazing alloys and solders, 8%; 
miscellaneous, 4%; and batteries, 4%. The 
remaining 9% was used in jewelry, cata- 


lysts, dental and medical supplies, mirrors, 
and bearings. 

'Use of silver in coinage by the U.S. Bu- 
reau of the Mint declined slightly to 2.8 
million ounces compared with 2.5 million 
ounces used in 1971. The silver consumed 
was used in the production of the 40% sil- 
ver Eisenhower dollar. 

Engelhard Minerals & Chemicals Corp. 
reported development of a new electrical 
heating device for defrosting the rear win- 
dows of cars. It was installed in some of 
the 1972 model cars produced in the 
United States, and more cars are expected 
to use the device in 1973 and 1974.2 

A new nonacid silver solder brazing flux 
was reported to have been developed by 
Superior Flux & Manufacturing Co.; the 
flux did not generate free fluorides or 
other harmful fumes.5 


STOCKS 


The Treasury bullion stock outflow in 
1972 totaled 2.3 million ounces, all of 
which was consumed in U.S. coinage use 
for the continued production of the Eisen- 
hower silver dollar. 

Yearend 'Treasury stocks were estimated 
at 45.8 million ounces in bullion, coin 
bars, and coinage metal fund silver. 
COMEX silver stocks at yearend 1972 were 
77.6 million ounces compared with 115.4 
million ounces a year earlier. Chicago 


Board of Trade stocks at yearend were 
22.8 million ounces compared with 13.0 
million ounces a year earlier. U.S. De 
fense Department stocks totaled 8.9 million 
ounces. Stocks of silver held by refiners, 
fabricators, and dealers decreased slightly 
to 52.1 million ounces. Altogether, yearend 
visible stocks totaled 207.1 million ounces 
compared with 241.2 million ounces at the 
end of 1971. 


PRICES 


Silver prices in New York in 1972, as 
quoted daily by Handy & Harman, in 
cents per troy ounce, varied widely, rang- 
ing from a low of 188.7 on January 3, 
. 1972, to a high of 204.8 on December 26, 
1972. The average price for silver during 
1972 was 168.5 cents per ounce in New 
York. 


Prices for spot delivery on the London 
Bullion Market (U.S. equivalent) ranged 
from a low of 137.3 cents per ounce on 
January 3, 1972, to a high of 203.3 cents 
per ounce on December 29, 1972, and aver- 
aged 167.7 cents for the year. 

The price rise in the United States was 
such that by April the market had been 
brought to within a few cents of a 161.6 


cents-per-ounce ceiling price stipulated by 
the Federal Price Commission as part of 
price-inflation control measures placed in 
effect earlier. By July silver prices had ex- 
ceeded the ceiling price, with the result 
that a substantial amount of silver was ex- 
ported. On August 10 the Cost of Living 
Council exempted silver from price con- 
trols. Thereafter, silver prices continued to 
rise through August but declined in Sep- 
tember. In October the market stabilized 
but then resumed an upward trend 


2 American Metal Market. Silver Circuit 
in Deiros Unit. V. 79, No. 112, June 15, 1972 


d 3 American Metal Marre New Non-Acid Silver 
1372. 5. 6. Solder Flux. V. 79, No. 228, Dec. 13, 
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throughout the rest of the year and ended 
December at 204.2 cents per troy ounce. 
Futures trading of silver continued on 
the COMEX, with the volume for the year 
at 7. billion ounces compared with 6.2 
billion ounces in 1971. A monthly record 
trading of 1.26 billion ounces took place in 
December. December’s closing prices for 
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future delivery, in cents per ounce, were 
204.0 (January 1973), 210.5 (September 
1973), and 217.4 (May 1974). Silver fu- 
tures trading was also active on the Chi- 
cago Board of Trade, where 3.8 billion 
ounces were traded in 1972. This. was a 
52.0% increase over the volume of con- 
tracts traded in 1971. 


FOREIGN TRADE 


Silver exports increased 143% in 1972 to 
29.7 million ounces. This compares with 
12.2 million ounces exported in 1971. 
About 37% of the silver exported went to 
the United Kingdom, 16% went to Switzer- 
land, 16% to France, and 14% went to 
West Germany. Substantial quantities went 
to Japan, Belgium-Luxembourg, and Can- 
ada. Exports of waste, scrap, and sweepings 
went mainly to Belgium-Luxembourg, the 
United Kingdom, and West Germany, and 
bullion went mainly to the United King- 
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dom, Switzerland, France, and West Ger- 
many. 

Silver imports increased in 1972 to 65.4 
million ounces, about 13% more than the 
58.0 million ounces imported in 1971. The 
main sources of imports were Canada 
(50%), Peru (25%), and Mexico (11%), 
with 21 other countries providing the re- 
maining 14%. 

Net imports were 35.7 million ounces in 
1972 compared with 45.7 million ounces in 
1971. 


965 1970 I975 


Figure 2.—Net exports or imports of silver, 1950—1972. 


WORLD REVIEW 


World output of silver amounted to 291.4 
million ounces, about 2.5 million more 
than that of 1971. Peru showed the largest 
increase and the United States showed the 
largest drop, owing to the extended closure 
of the Sunshine mine in Idaho. Increases 
in production were also reported in Can- 
ada and Mexico. Western Hemisphere out- 


put of silver provided about 61% of the 
total world production. 

World consumption in arts and industry 
was estimated at 382 million ounces, up 
about 22 million ounces over that con- 
sumed in 1971.4 The United States showed 


* Handy & Harman. The Silver Market, 1972. 
51th Annual Rev., 1972, 25 pp. 
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the largest increase in consumption, from 
129.1 million ounces in 1971 to 151.1 mil- 
Jion ounces in 1972. Coinage requirements 
of silver for the world increased from 27.3 
million ounces in 1971 to 40.5 million 
ounces in 1972. Total free world consump- 
tion exceeded production by 90.6 million 
ounces. This production-consumption gap 
was met by secondary recovery and from 
reduction of stocks. Handy & Harman esti- 


mated that total worldwide stocks 
amounted to 366 million ounces. 
Canada.—Silver output of Canadian 


mines increased to an alltime high of 47.0 
million ounces of silver in 1972. This was 
a 2% increase over the 1971 production of 
46.0 million ounces and placed Canada 
again as the leading world producer of sil- 
ver. 


The world’s largest single producer of 
silver, Ecstall Mining Ltd. owned by 
Texas Gulf Inc, produced 12.8 million 
ounces of silver in 1972. The silver pro- 
duced was recovered as byproduct silver in 
copper, lead, and zinc concentrates from 
the company's Kidd Creek property, near 
Timmins, Ontario. 

Cominco Ltd., the largest silver producer 
in British Columbia, derived its output 
from the. lead-zinc-silver ore of its Sullivan 
mine at Kimberly, British Columbia, and 
from purchased ores and concentrates. 
Cominco was also one of Canada's leading 
producers of refined silver and in 1972 re- 
covered about 5.6 million ounces at its 
Trail refinery. 

Diamond drilling continued at the sil- 
ver-lead property of Dynasty Exploration 
Ltd. and Atlas Explorations Ltd. in the 
Hess Mountain area of the Yukon Terri- 
tory. Outcrop samples showed good values 
in silver, lead, and gold. 


Agnico-Eagle Mines Ltd. continued an 
extensive underground development pro- 
gram at its Trout Lake mine in the Co- 
balt district of northwestern Ontario. 

At United Keno Hill Mines Ltd., located 
near Elsa in the Yukon Territory, produc- 
tion was below that of 1971. In earlier 
years, this lead-silver-zinc mine was the 
largest silver producer in Canada. Silver 
production amounted to 2.5 million ounces 
compared with 2.9 million ounces in 1971. 
During the year, the Hector and Calumet 
mines were idled because of depleted ore 
reserves; however, potential ore zones were 
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being explored at the nearby Townsite 
and Dixie properties. 

Mill tuneup operations began in August 
at the 3,000-ton-per-day concentrator of 
Mattabi Mines Ltd. at its zinc-copper- 
lead-silver open pit property in the Stur- 
geon Lake area, 50 miles north of Ignace, 
Ontario. Ore reserves were reported at 13 
million tons grading 7.6% zinc, 0.91% cop- 
per, 0.84% lead, and 3.13 ounces of silver 
per ton. 

Dominican Republic.-Gold and Silver 
reserves on the site of the proposed Pueblo 
Viejo open pit mine in the Dominican Re- 
public were more than twice what they 
were thought to be when the project was 
announced in early 1971, according to New 
York & Honduras Rosario Mining Co. The 
project was a joint venture of the New 
York & Honduras Rosario Mining Co. with 
J.R. Simplot Co. of Boise, Idaho. The 
mine was expected to produce 1.5 million 
ounces of silver and 225,000 ounces of gold 
per year beginning in 1974. The mine was 
estimated to have a 20-year reserve at the 
expected rate of output. Plans were made 
to construct a cyanide mill to process the 
ores. Further exploration and studies were 
to be made of the underlying sulfide zone. 

Honduras.—During 1972 the El Mochito 
mine of the New York & Honduras Rosa- 
rio Mining Co. supplied 314,476 tons of 
ore containing 11.72 ounces of silver and 
0.000 ounce of gold per ton plus 8.03 
lead and 9.37% zinc. The 1972 silver pro- 
duction amounted to 3.4 million ounces, 
about 3% less than that of 1971. 

The exploration and development of the 
new San Juan ore body was accelerated, 
resulting in an increase of the reserves by 
2.84 million tons. The ore grades 2.6 
ounces of silver and 0.002 ounce of gold 
per ton, 2.68% lead, 6.93% zinc, and 
0.32% copper. 

Japan.—Mine production of silver in 
Japan was 10.02 million ounces in 1972, a 
11% decrease from the 1971 production. 
Total consumption rose from 46.0 million 
ounces in 1971 to 54.4 million ounces in 
1972. Refineries produced about $6.1 mil- 
lion ounces of refined silver during 1972. 


With Peru, Mexico, and Australia as its 


major suppliers (in that order), Japan im- 
ported 16.8 million. ounces of silver in re- 
fined and unrefined form in 1972. Exports 
were small, totaling less than 100,000 
ounces. Japanese Government stocks of sil- 
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ver were reported to have remained at 16.0 
million ounces, unchanged from last year.5 

Mexico.—Six projects were being ex- 
plored by two Canadian companies: Tor- 
mex Mining Developers and Pure Silver 
Mines Ltd. (Canada). Possibly the most 
impressive was the Tormex Industries Pe- 
fioles Encantada silver-lead mine in the 
northern part of the country, 200 miles 
southeast of Chihuahua. Completion of the 
1,000-foot main production shaft was 
scheduled in 1972. At yearend, proven ore 
reserves were estimated at 1.5 million tons 
grading 20 ounces per ton in silver and 
containing 20% lead. Pure Silver Mines 
Ltd. (Canada) was also bringing into pro- 
duction three underground mines—the 
Mother Lode, the Peregrina, and the Ceba- 
da—all near Guanajuato, northwest of 
Mexico City. Total ore reserves were esti- 
mated at 4 million tons averaging 11.6 
ounces per ton in silver and 0.09 ounce 
per ton in gold. 

The American Smelting & Refining Co. 
subsidiary, ASARCO Mexicana, S.A., (49% 
owned by ASARCO) produced 15.5 million 
ounces of silver during 1972, slightly under 
the 15.3 million ounces produced in 1971. 
The mines and plants of ASARCO Mexi- 
cana, S.A. operated normally during 1972 
with the exception of the Chihuahua lead 
smelter, which continued to have technical 
problems. Mine development programs 
continued during the year. The first phase 
of the Taxco expansion, consisting of new 
hoisting and headframe installation, shaft 
sinking, and preparation of surface sites 
for the new mill, continued satisfactorily. 
Cia. Mexicana de Cobre, S.A. continued 
studies relating to the financing and devel- 
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opment of its La Caridad deposit located 
near Nacozari in the State of Sonora. 

Peru.—Cerro de Pasco Corp. smelting fa- 
cilities at La Oroya, about 118 miles east 
of Lima, produced 22,991,000 ounces of sil- 
ver in 1972 (including silver in exported 
blister copper), of which 58% was from 
purchased ores. The Cerro de Pasco Corp., 
a totally owned subsidiary of Cerro Corp., 
operated six metal mines and their related 
concentrators, which were located in the 
central Andean region of Peru. These 
mines, the Cerro de Pasco, Cobriza, Yauri- 
cocha, San Cristobal, Casapalca, and Moro- 
cocha, produced silver and other metals. 
At the Cerro de Pasco mine, which pro- 
duced lead-zinc-silver ore from both open 
pit and underground operations, 1.9 mil- 
lion short tons of ore was treated per year. 
The total silver production refined in 1972 
at Cerro’s Peruvian operations increased 
about 20% over that in 1971. 

United Kingdom.—Net exports of silver 
in the first 11 months of 1972 were 67.3 
million ounces compared with 3.6 million 
ounces during the similar period of 1971. 
The principal destinations were Switzer- 
land, which received 30.1 miilion ounces; 
Italy, 15.8 million ounces; West Germany, 
12.9 million ounces; France, 11.5 million 
ounces; East Germany, 4.4 million ounces; 
Austria, 2.8 million ounces; Belgium, 1.0 
million ounces; and 3.3 million ounces 
were sent to miscellaneous other countries. 
These unusually large amounts of exports 
from the United Kingdom resulted in a 
substantial reduction of stocks held in 
London. Consumption of silver for in- 
dustrial purposes in the United Kingdom 
rose about 10% in 1972 to 27.5 million 
ounces. 


TECHNOLOGY 


At Bureau of Mines laboratories, work 
was conducted on the recovery of precious 
metals from electronic scrap. The objective 
was to devise an economical process to re- 
cover precious metals and copper from 
low-grade, complex electronic scrap gener- 
ated in large quantities by military and ci- 
vilian electronic operations. À. process com- 
prising incineration, caustic leaching to 
remove aluminum, smelting with siliceous 
slag, and electrolysis produced 99.9% pure 
copper metal and anode slimes assaying 
more than 7,000 ounces per ton of com- 


bined precious metals. Silver, gold, and 
copper recoveries were 93%, 95%, and 
87%, respectively. Cost analysis indicated 
that an alternative process using direct 
smelting of the scrap to make products for 
sale to a custom smelter would provide 
better overall financial returns. s 

Extraction of silver from silver mill tail - 
ings by an electrolytic oxidation procedure 

5 Handy & Harman. The , Uer Market, 1972. 
57th Annual Rev., 1972, p. 16. 

* Dannenberg, R. O., J e. Maurice, and G. 
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was investigated.7 Resulting silver extrac- 
tion ranged from 77% to 90%, depending 
on the tailings treated. Power consumption 
was 52 to 90 kilowatt-hours per ton for 
the tailings investigated. Silver and mer- 
cury were recovered from leach solutions 
by precipitation on iron powder, followed 
by conventional distillation and fire refin- 
ing. 

The Bureau of Mines investigated 
sweated aluminum electronic scrap to de- 
velop methods for recovering the alumi- 
num and for concentrating the other met- 
als, including copper, lead, gold, and 
silver, into a product that can be sepa- 
rated by known methods.$ Two molten-salt 
electrorefining processes were developed 
and tested. Over 94% of the aluminum 
was recovered, and the copper, lead, tin, 
silver, and gold were concentrated three- 
fold in the anode product. The anode 
product was smelted to prepare a 96% 
copper bullion containing 690 ounces of 
silver and 65 ounces of gold with 98% re- 
covery of these values. 

A silver with unusual magnetic proper- 
ties was a promising organic oxidation 
catalyst. Discovered by researchers at Brit- 
ain’s Reading University, the material was 
reported to catalyze the ethylene-to-ethy- 
lene-oxide reaction with 15% better selec- 
tivity than existing commercial initiators 
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while also showing better activity. It also 
gave encouraging results for oxidation of 
propylene and possibly was suited for 
other oxidations. A number of companies 
were testing the catalyst. The silver was 
paramagnetic, whereas ordinary silver is di- 
magnetic. It was produced by decomposing 
a compound called silver  ketenide 
(C2Ag2O). Its catalytic life was being 
evaluated. 

T Scheiner, L. Pool, and R. E. Lind- 


B. J. 
strom. Recove of Silver and Mercury From Mill 
Electrooxidation. BuMines RI 7660, 


* Chemical Engineering. V. 79, No. 25, Nov. 
18, 1972, p. 70. 
Table 3.—Mine production of recoverable 


silver in the United States, by month 


(Thousand troy ounces) 


Month 1971 1972 
Januar 8,744 8,405 
Februar e 8,522 8,841 
March. ..........-.......- 4,087 8, 
April- --------------------- 8,488 8,755 

VE 8,459 8,022 
III! 8,836 2,948 
A 2,866 2,617 
August... 2,780 2,868 
September 3,398 2,746 
October 3,451 2,902 
November. ...............- ,706 2,618 

eeermber --------1---- , 182 2,682 
el! 41, 564 87,288 


Table 4,—Twenty-five leading silver-producing mines in the United States in 1972, 


in order of output 
` Rank Mine County and State Operator Source of silver 
1 Galena Shoshone, Idaho American Sens & Silver ore. 
Refin o. 
2 Sunshine ENS MEE cao Sunshine Mining Co...... Do. 
8 Luck Friday........ SONS D Enea es S Hecla Mining Co Lead ore. . 
4 Utah Copper....... Salt Lake, Utah...... Kennecott Copper 5 Copper, gold-silver ores. 
5 Berkeley Pit. Silver Bow, Mone --- The Anaconda Com Copper ore. 
6 Bulldog Mountain.. , Colo Homestake Min 0.... Silver ore. 
7 Bunker Hill. Shoshone, Idaho -- The punks Hill Co...... Lead-zinc ore 
8 Crescent -- do... chloe our m SOOO AAA ĩ Ss Silver ore. 
9  Burgin............. Utah, Utah.........- Kennecott Copper Corp...  Lead-zinc ore. 
10  Buick.............. Iron, Mo Amax Lead Co. of Lead ore. 
Missouri. 
11 Pima....---------- Pima, Arz Pima Mining Co Copper ore. 
12 Twin Buttes........ h The Anaconda Company.. Do. 
18 White Pfne......... Ontonagon, Mich..... White Pine Copper Co.... Do. 
14  Sierrita............ Ariz.......... Duval Sierrita Corp Do. 
15 Bude Hill Copper Silver Bow, Mont. The Anaconda Company Do. 
es. 
16 Star Unit Shoshone, Idaho...... The Bunker 2 8 Co. and Lead-zinc ore. 
o 
17 Mayflower._.._....- Wasatch, Utah....... rp Co... . Copper-lead ore. 
18  Idarado............ o and San Miguel, Idarado Mining Qo... Copper-iead-zinc ore. 
olo.. 
48 pS bic 3 Grant; N: Me Phelps Dodge Corp Conger ore. 
0 I Ari „ ; LZ 2222 . 
e, 
21 San Manuel Pinal, Ariz. ......... Magma Co Co Do 
22 Dayrock..._...-.-- Shoshone, Idaho . Day Mines Inc........... Lead ore. 
28  Morenci............ Greenlee, Ariz....... elps Dodge Corp Copper ore. 
24 Copper Canyon Lander; Nev......... wal Cone V Do. 
25 Mission Unit ima, Art.. American Smelting & Do. 
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Table 5.—Production of silver in the United States in 1972, by State, type of mine, 
and class of ore, yielding silver, in terms of recoverable metal 


Lode 
Placer Gold ore Gold-silver ore Silver ore 
State (troy  ——————— — <— —ə —>>—— —  D—°  —-. 
ounces Troy Troy Troy 
of silver) Short tons ounces Short tons ounces Short tons ounces 
of silver of silver of silver 
Alaska...........- 288 EC MS on A E» x 
Arizona => e 25 1 80,285 17,079 w W 
California 248 14, 755 183, 926 W W an SS 
Colorado 164 A ae: Lc NC W W 
Idaho EN 8 EN za -- 484,268 8,689,944 
Michigan = aA EE? e Së a = 
Missouri ET ise n Sé = T on 
Montana Se, W W 16,278 141,278 12,958 112,267 
Nevada xd -— 5s E ES 159 2,848 
New Mexico....... E 145,296 112,048 e Ex W 
South Dakota -- 1,466,767 99,992 Ge = TX — 
Utah. eeu aes ‘ae 22 Ho 1148,522 114,288 W W 
Other States 2 ae 66,461 215,470 Nn = 8 655 
Total....... 700 1,588,279 861,486 180,080 62,640 447,888 8,805,709 
Percent of 
total silver. (3) SÉ? 1 2s (3) s 24 
Lode—Continued 
Copper ore Lead ore Zinc ore 
Short tons Troy ounces Short tons Troy ounces Short tons Troy ounces 
of silver of silver of silver 
Alaska a E zc E zis Ste 
zona. 153, 162, 632 6,558,588 " ES an Ge 
California M M Se w 
Colorado 8,789 8,881 e Se 249,098 119,318 
Idaho............- 19,678 18,648 256,798 8,263,698 ae ES 
Michigan 8, 250, 851 785, 100 2 So ele = 
Missouri.........- ur .. 8,485,769 1,971,530 Se A 
Montana 17, 126, 668 3,089, 647 119 1,687 : as - 
Nevada..........- 8,611,860 592, 508 MT Sé oe " 
New Mexico 19,928,805 840,879 am = e iz 
South Dakota...... zm ze ae 2m me Se 
Utah... W W S= Se "- = 
Other States 2 228 , 955 88,970 s ae 969,858 88,669 
Total....... 207, 232, 738 11,917,616 8,742,681 5, 236, 865 1,218,456 157,982 
Percent of 
total silver. de 82 = 14 Se (sy 
Lode—Continued 
Copper-lead, lead-zinc, 
copper-zinc, and Old tailings, etc. Total 


copper-lead-zinc ores 
Short tons Troy ounces Short tons Troy ounces Short tons Troy ounces 


of silver of silver ` of silver 
Alaska... Sg "e = up E 288 
Arizona 100, 172 61,424 88,984 30, 764 153,377,023 6, 652, 800 
California 418,187 489,828 EE $51,465 17,942 175,467 
Colorado * 1,016,867 *8,580,863 7,541 5 10,161 1,276,795 8,663,882 
Idaho............. 688 , 401 2,278,485 ne s 1,894,185 14,250,725 
Michigan ER = ES E 8,250,351 185,100 
Missouri = oe RS SE 8,485,769 1,971,580 
Montana am = 55,420 80,228 17,201,433 8,825,052 
Nevada........... zc = GE SH 8,512,019 595,351 
New Mexico 138,278 163,778 181 180 20,112,555 1,016,880 
South Dakota P 25 a E 1,466,767 99, 992 
Hia. ce 1 35,257,428 1 4,285,316 a n 85,400,945 4,299,604 
Other States 2 2,087,885 .108,217 12 4,820 8,852,129 896,301 
Total....... 89,296,158 10,512,856 147,088 177,118 258,847,868 37,232, 922 
Percent o 
total silver. = 28 1 ¿£ 100 


W Withheld to avoid disclosing individual company confidential data. 
1 Combined with other dry and siliceous ores to avoid disclosing individual company confidential data. 
* Includes Illinois, Maine, New York, Oklahoma, Oregon, Tennessee, and Washington. 
š Less than 1⁄4 unit. 
4 Combined with other base metal ores to avoid disclosing individual company confidential data. 
Bn Includes byproduct silver recovered from tungsten ore in California and from fluorspar ore in Colorado and 
inois. 
* Silver combined with copper-lead-zinc ores to avoid disclosing individual company confidential data. 
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Table 6.—Mine production of recoverable silver in the United States, by State 
(Troy ounces) 
State 1968 1969 1970 1971 1972 

AIBBER. ll cc necis cerE Ld 8,90 2,080 2,189 868 288 
Arizona______ 222242 ees le 4,958,162 6,141,022 7,880,417 6,169,628 6,652,800 
California... cuu nne ...- 597, 961 491,927 451,150 ,761 175,467 
Sonde 88 1,646,288 2,598,568 2,988,368 3,389, 748 8,663,832 
Idaho- l l. u l ooo asa 88 15,958,715 18,929,697 19,114,829 19,189,575 14, 250, 725 
Irm: 8 1371, 745 1319, 718 63,22 41,19 6,251 
Michigan J7)ͤͤöͤͤ LC E 472,818 1,009,022 891,579 670,052 785,100 
Missouri... ___...--.---------------- 340,856 1,442,050 1,816,978 1,660,879 1,971,530 
Montt l... 2,182,571 3,429,314 4,304,326 2,747,557 8,825,052 
SC %%/́ũ̃ ů¹h— 8 5,192 884,155 718,011 601,470 595,851 
New Mexico 224,866 465,591 781,952 182 ,441 1,016,880 
New A 27,615 81,755 23,880 17,928 25,070 
Oklahoma. -------------------------- 1) (1) * 825,887 2 862,646 2 269,262 
Oregon. i652 oct osc ee eee es 885 4,749 8,594 8,790 2,2 
Pennsylvania (1) (1) (3) (2) == 
South Dakota. 187,668 124,497 119,766 106,785 99,992 
Tennessee 89, 525 78,614 94,770 131,849 83 , 466 
Utah- suls ese eee eee 5,120,772 5,958,567 6,029,787 6,294,477 4,299 ,604 
Washington (1) (1) (2) 2) 

„ 82,728,979 41,906,311 45,005,605 41,564,142 37,232,922 


1 Production of Maine, Oklahoma, Pennsylvania, Washington, and Wyoming (1969) combined to avoid 
disclosing individual company confidential data. 

2 Production of Oklahoma, Pennsylvania (1968-71), Washington, Illinois (1971-72), and North Carolina 
(1971) combind to avoid disclosing individual company confidential data. 


Table 7.—Silver produced in the United States from ore, old tailings, etc., in 1972, by State 
and method of recovery, in terms of recoverable metal 


Total Ore and old tailings to mills 
ore, old Crude ore, old 
tailings Recoverable Concentrates smelted tailings, etc., 
etc., Thou- in bullion and recoverable metal to smelters 1 
State treated 12 sand — n  @ QQÀ—@ ? >]. UI 
(thou- short Amalga- Cyani- Concen- Thou- 
sand tons 12 mation dation trates Troy sand Troy 
short (troy (troy (short ounces short ounces 
tons) ounces) ounces) tons) tons 
Alaska il os ES - DS Ge Ge ix 
naa 166,029 165, 578 = -- 8,296,809 6, 507, 572 451 145, 228 
California 18 15 1,050 SS 5,056 135,722 8 88,447 
Colorado 1.277 1.269 1,440 a 191,127 3,652,740 8 
Idaho 1,894 1,892 Ge Ge 170,819 14,284,958 15,772 
Michigan 8,291 8,291 Ss De 281,061 85,100 ahs bu 
Missouri 8, 486 8,486 me - 841,174 1,971,580 e 
Montana...... 17,201 17,099 es Ne 866,990 3, 049, 841 102 275, 211 
Nevada 21, 336 282 ES E 850,804 9,626 54 5,7 
New Mexico... 20, 236 20,127 S 25 702,000 1,004,227 109 12,653 
South Dakota.. 1,467 1,467 ES 99,992 d = 
Uta 36, 006 35, 846 Se Se 852,052 4,096,591 160 208 ,018 
Other States . 7,019 7,019 a = 444,080 898 , 965 (4) 2,886 
Total... 288,760 287,871 2,490 99,992 7,450,972 36,421,867 889 107,878 


1 Includes some nonsilver-bearing ore not separable. 

2 Excludes tonnage of fluors and tun ores from which silver was recovered as a byproduct. 
3 Includes Illinois, Maine, New York, Oklahoma, Oregon, Tennessee, and Washington. 
4 Less than 34 unit. 
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Table 8.—Silver produced at 
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Bullion and precipitates 
recoverabl 


and cyanidation mills in the United States 
and percentage of silver recoverable from all sources 


e Silver recoverable from all sources 
(troy ounces) AA 
Ke Amalga- Cyani- Amalga- Cyani — 
ma — - ani- 
mation dation mation dation Smelting:  Placers 
1988. iu DS e 92,021 53, 666 0.28 0.16 99.55 0.01 
ö; ⁰0— 88, 775 49,312 . 20 .11 99.68 .01 
19810... .. . . . ................. 95,287 24,892 .21 .05 99.78 .01 
11111111 E SQ 998 106,785 (2) .26 99.74 (2) 
19128: Soo eo oes 2,490 99, 992 .01 .27 99.72 (2) 
1 Crude ores and concentrates. 
2 Leas ¥ unit. 
Table 9.—Silver uced at refineries 
in the United States, by source 
(Thousand troy ounces) 
Source 1971 1972 
Concentrates and ores: 
Domestic. ............. 87,242 88,366 
Forelgn...............- 81,449 89,151 
Total... s 68,691 77,517 
Old scrap Iii 80,075 81,090 
New scrap........--..--..- 16,524 81,816 
Total production 115,290 2140, 428 
1Includes coin bullion purchased from GSA and 
refined to commercial ver. 
3 Dau. may not add to total shown because of 
independent rounding. 
Table 10.—U.S. consumption of silver, by end use 
(Thousand troy ounces) 
Final Use 1971 1972 
opt ˙ ꝗ ʃ ttt ³ h 10, 909 12, 716 
Sling d ↄð h ð ð d m y 2 Qua EE 22, 729 27,168 
J EE y bu zas Sate 8,447 4,870 
Pho phic materials... Ll ul „„ „ 86,078 88,251 
Dental and medical supplied „„ 1 5 ,991 
RO ME UN RAN EE 1,112 1,225 
Brazing alloys and solder ee 12, 085 12,214 
Electrical ane electronic products: 
Batter c 6 ² «ꝝ⅛ ñ ...... EE 5,681 6,044 
Contacts and conductors. .......... 2 cl c ccc cc cca cec c cea ce ecce ce eee eee 27,954 86,484 
Besringl... ooo y ee alee os eerie dee 855 844 
r . ts CE . EEN 1,780 8,480 
A f 5,636 6,381 
Total net industrial consumption. -_..._._._.-.....2... .................... 129,146 151,068 
%%%wĩl / ] aoro uy emis Lu eL ß Tu de 2,474 2,284 
Total consumption 181,620 158,847 


1 Silver used in commemorative m 


edals 
1972, archer partly in sterling ware and partly in 


estimated at 6.0 million ounces in 1971 and 11.6 million ounces in 


copper, silver-bearing lead anodes, ceramics, paints, etc. 
Table 11.—Value of silver from 
and into the United States 
(Thousand dollars) 
Year Exports Imports 
vU BEE 49,189 108,767 
111 aaae 19,798 226 
C77 ........- 49, 260 101, 580 
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Table 12.—U.S. exports of silver in 1972, by country 


(Thousand troy ounces and thousand dollars) 


Ore and concentrates Waste and sweepings Refined bullion 


Country —  ——— [Ñ mƏ 
Quantity Value Quantity Value Quantity Value 
Panoa ee FFC 10 12 1,517 2,472 1 2 
mE FERES Eë SS S A 459 854 
eer EE he M SN 8 14 916 1,650 
Colombia..........................- 6e MS e e 48 
C66 ete eee . ue 8 5 4, 604 7,850 
Germany, Wee 20 45 648 1,111 8,571 i 
ENER ee x BS 8 ek 22 89 
Hong LTE ET - Ss == (3) (3) 3 
TEE ER ie E? zx 838 559 
Jamaica... -neuan TUM a D EN 
%%%%ͤ—˙ y m Rc 4 10 4 9 1,598 2,685 
Netherland EN zs e^ e Wei 1 
ica agua D HMM ER EE cis - za ES 
Panama SS oe 1 1 
South. Africa; Republic o.. (2) (2) ne a zx — 
C ³˙iuq w a aba AR a E D 17 26 oe re 
Sweden... elc cy 8 GR - 19 81 M 
Seitzerland. ------------------- nz 2 aoe lx 4,641 7,028 
United Kingdom 17 40 698 1,124 10,185 17,972 
Venezuela. ___...._..-.......-------- us ro E Sa 8 6 
Total.. cee eee: 51 107 2,918 4,792 26,698 44,861 


1 Less than 1⁄4 unit. 


Table 13.—U.S. general imports of silver in 1972, by country 
(Thousand troy ounces and thousand dollars) 


Ore and Waste and Dore and 
coires concentrates sweepings precipitates Refined bullion 
oun — üͤ—ů6ũĩH— — —  —IUYN — 
Quantity Value Quantity Value Quantity Value Quantity Value 

Argenting ............ ll .l...- 14 20 m ui zs se 908 1,426 
Australia 2,780 4, 080 = 2 252 E Me = 

Austrian ME ae oe e ze A (1) (1) 
Belgium- Luxembourg E re ES = = ae 165 274 
e 15,206 24, 126 511 838 4,579 7,684 12,481 20, 260 
Iii; 8 780 298 as = = En MR a 
Colombia. 28 86 Ge GE Gre De H 

any, West E oe So See E t (4) (2) 
TEE EE 22 . 2 4 10 16 š Lis 

Honduras 2,898 2,285 te ze 287 2 

won JJ 8 167 are zu x5 4T 71 49 75 
Korea: Republic off 25 d Sei én E 142 
exico____.. ls side ete 1,812 2,644 513 951 - - 6,198 8,527 
Netherlands. ................-. 2 T ete 5S (2) (1) - "e Sa 
caragua____...-......-----.- ES n Ge 2a 
Norway... ²ꝛðùᷣ 24 88 D ES is n» Me HN 
E ania ae as we n ia zc 2s 8 14 
MODULE TER OE Er CN ME NE 9,484 14,444 EM 2x me -. 6,787 10,888 
philippines EE 433 706 nae EM =s m ee SC 
Africa, Republic of 562 857 - p a is E zz 
Switzerland. ................-- EE m ia d xz "S 8 16 
United Kingdom 59 84 MS C ds = 2 8 
Venezuelas x Se 1 (1) eg aa Gs ge 
!! Sat eee 83,768 49,979 1,027 1,788 4,981 8,284 25,680 41,579 
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Table 14.—World production of silver, by country 1 
(Thousand troy ounces) 


Country: 1970 1971 1972 v 
North and Cen tral America: 

J)(õͤĩõĩõĩ6ͤê]˙?—? ð - ⅛ x Da Ee 44, 251 46, 024 46, 999 
Ihr,, 154 215 177 
III!!! ⁰ 17 17 17 
Hondurr,,,,,,ddd 8,816 642 8,595 
M cu. oe eee ⁰⁰ mt Ee 42, 836 36, 657 87,488 

jj ⁵ð j etl dur S 217 275 
((/ l ⁵˙ —ũUdànnunu.un. ⁰ ⁰ v mr y Sm eue 45, 006 41,564 87,288 
South America: 
Argentina MM . 2,051 2,050 2,122 
Bolivia NCC EN 6,816 5,869 5,659 
VAS EE 857 624 
Chile- -- EE 2,393 2,729 2,859 
Seel ðV 76 
Ecuador- ĩ²˙’¹»m Kdßdßdßẽ́ dd EEN e° 70 e 70 
d Sa EE 89,835 88,898 40,188 
Europe: 
Austria EE 176 220 198 
Czechoslovakia e .. ..-........ „„ 1,100 1,100 1,100 
Finland -<o aa cee seu eee eK EE aca ees Sema LA Sa 740 628 625 
e f 2,282 2,109 1,858 
Germany, k —ĩ; . e m -- 4,800 ; 3 
Germany, U.:... EE r 1,800 1,800 1,786 
Greeee t- LL ]ð2 y yd v 8 462 Ja 
ECC ROME Eet Ee 6 6 6 
e BEE? 2,171 1,482 * 1,500 
TEE z 1,063 1,236 2,166 
r . . EE 180 200 
Portugal; Ee e a a mes z 280 264 242 
mania EE 800 1,000 1,000 
RENE ette vy LE RS EL 1,640 1,640 i 
EE 8,949 8,895 * 3,900 
USSR i ooo o c loni cce LI ß n Lc egt 88,000 89,000 40,000 
F z l Sul SQ esa eR ͤ vB dd 8,417 8,854 ; 
Africa 
J!ö˙—»ſöĩÜÄö5[50 ¼ũ ĩð e ĩͤ Rnd ĩͤ 210 z e 200 e 190 
Ghañā EE 5 a. PS 
LE EE 681 1,698 e 1,866 
Rhodesia, Southern UH H cc LL LL c eee eee 70 91 126 
South Africa, Republic o 8,527 8,878 8,294 
South-West Africa, Territory oft 1,229 1,426 $1,111 
TADEADI- uec cse usu ñ ñyvy EE 1 86 52 
jur MEMORARE S n DK INT ECRIRE r 56 106 106 
ü ði ſ 0 ſ (T8 21,479 1,470 2,078 
KETTEN 185 194 109 
Asia: 
ER r 620 685 1,155 
China, People's Republic of 800 800 800 
b E darse PEE TS Ee 50 121 142 
Dua c oe EE --: 88 283 285 219 
Jap... . . Sei EES r 11,080 11,298 10,021 
Korea, North e____ ð ͥ om aera eke cakes ts i 700 7 
Korea, Republic of... 1,494 1,548 1,770 
pg ion. Z: EN 1,702 1,940 1,848 
Siwan Qon er ⁵ ¼5jjin 8 96 78 74 
Oceania: 
% ³˙Xmdàdi. Ee 25, 992 21,708 22, 796 
!ôôàJJ%yhͥõßãi⁰ J ͤ V 27 27 24 
N ³o·¹ L SIT S CODO ĩðͤA cectaeuuwos 16 66 81 
Papua and New Guinea. ......... e 19 19 995 
Eelere ee Dea eae ees z 300,991 288,888 291,891 


* Estimate. p Preliminary. * Revised. 

1 Recoverable content of ores and concentrates produced unless otherwise noted. 

? In addition to the countries listed Bulgaris, Guatemala, Thailand, Turkey, and several other African 
countries produce silver, but quantities are cant or not reported. 

Production by the state Mining Company (COMIBOL) plus exports of medium and small (private sector) 
mines. 

4 Smelter and/or refinery production. 

s Series revised to indicate mine output; previous data represented metal production. 

6 ; Output of Inyati mine only. 

7 Recoverable content of Tsumeb Corp. Ltd. concentrates, as reported for year ending June 80 of 1970 and 
1971. Data for 1972 represent calendar year production; production of silver for last 6 months of 1971 was 649 
thousand troy ounces. 

s Includes recovery from copper refinery sludges. 


Slag—Iron and Steel 


By Harold J. Drake 1 


Production of processed iron and steel 
slag was up 6% in 1972 in contrast to the 
slight decline that occurred in 1971. The 
advance was led by a 20% increase in pro- 
duction of steel slag and a 1% increase in 
output of iron slag. À small rise in output 
of air-cooled iron-blast-furnace slag, which 
normally accounts for about 85% of iron 
slag, was partly offset by declines in out- 
put of other types. Increased consumption 
of iron and steel slag was reported in most 


of its principal uses. 

Prices of iron slag generally were stable 
in 1972; only slight increases were recorded 
in principal uses. The average price of all 
steel slag declined. Imports were off again 
by 37% whereas export tonnage rose sig- 
nificantly by 27%. Value of exports de- 
clined sharply, principally because of 
sharply reduced shipments of high-value 
material to Belgium-Luxembourg. 


1 Physical scientist, Division of Nonmetallic 


Minerals. 


Table 1.—Iron-blast-furnace slag processed in the United States, by type 
(Thousand short tons and thousand dollars) 


Air-cooled Granulated Expanded Total 
Year Screened Unscreened 
— — —— Quantity Value Quantity Value Quantity Value 
Quantity Value Quantity Value 
ITT 92» 20,217 41,208 1,227 1,149 1,787 12,445 1,581 14,887 24,812 ! 49,684 
11197 20,968 48,652 910 1,185 1,657 23,059 1,518 25,529 25,058 253,375 


1 Excludes value of slag used for manufacturing hydraulic cement. 
2 Includes value of slag used for manufacturing hydraulic cement. 


Source: National Slag Association. 


Table 2.—Iron-blast-furnace slag processed in the United States, by States 
(Thousand short tons and thousand dollars) 


Year and State 


Other States 


at yar Apa TP 
Other Btates 


EE 
Eech Indiana, Michigan ceo crues 


JJV! 8 


is, Indiana, Michigan 


Screened air-cooled All types 

Quantity Value Quantity Value 
8 4,897 10,209 5,615 12,179 
Geet 4,916 0,6 , 62 , 185 
Kee 8,797 6,265 4,978 9,145 


3 20,217 141,208 24,812 149,684 
EEN 4285 9,442 5,272 11,794 
— 4,967 11,659 5,991 13.497 
5 4.519 3,760 5.8351 11:525 


18,791 8,489 16,559 
43,652 25,058 58,875 


1 Excludes value of slag used for manufacturing hydraulic cement. 


? Includes, 
Utah, and West Virginia. 


Source: National Slag Association. 


Alabama, California, Colorado, Kentucky, Louisiana, Maryland, Minnesota, New York, Texas, 
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Table 3.—Shipments of iron-blast-furnace slag in the United States, 
by method of transportation 


Method of transportation 


— ap emp e vm 4 am o". 4» "o 4D e en en ̃ :- cm em c» am em we em mm gn e em em em e em ew ew ep em en Cn 


Source: National Slag Association, 


1971 1972 


Thousand Pereent “Thousand Percent 


short tons of total short tons of total 
— 4,504 18 4,841 17 
3 19, 845 80 19,952 80 
Mo 4668 2 760 8 
3 24, 812 100 25,058 100 


DOMESTIC PRODUCTION 


Production of iron and steel slag in 1972 
totaled 35.2 million tons valued at $64.4 
million. In terms of quantity, production 
was up 6%. The 8% increase in value was 
partly accounted for by the inclusion in 
1972 of the value of slag used in manufac- 
turing hydraulic cement. Output of iron- 
blast-furnace slag rose slightly to 25.1 mil- 
lion tons valued at $53.4 million, while 
that of steel slag totaled 10.2 million tons 
valued at $11 million. 

Screened, air-cooled iron slag in record- 
ing a 4% increase in output to 21 million 
tons valued at $43.7 million, accounted for 
84% of the total slag output. Unscreened, 
air-cooled iron slag, granulated iron slag, 
and expanded iron slag again recorded de- 


clines in output tonnage. The increases in 
value reported for granulated and ex- 
panded slags were due to the inclusion in 
1972 of the value of slag used in the man- 
ufacture of hydraulic cement. 

Production was reported in 16 States; 
Pennsylvania led, followed by Ohio, Illi- 
nois, Indiana, and Michigan. These five 
States again accounted for two-thirds of 
domestic output. In 1972, there were 90 
plants producing air-cooled slag, 16 pro- 
ducing expanded slag, and 12 producing 
granulated slag. A total of 1,685 produc- 
tion employees worked 3,757,033 man-hours 
during the year. The quantity of slag-en- 
crusted magnetic iron recovered at slag 
plants totaled 3,692,000 tons. 


CONSUMPTION AND USES 


Construction uses dominated the market 
for slag in 1972. In the aggregate, use for 


construction purposes totaled 16.5 million 
tons valued at $35.6 million, up 8% from 


Table 4.—Air-cooled iron-blast-furnace slag sold or used by processors 
in the United States, by use 
(Thousand short tons and thousand dollars) 


1971 1972 
Use Screened Unscreened Screened Unscreened 
Quantity Value Quantity Value Quantity Value Quantity Value 
Aggregate in— 
Portland cement concrete 
construction: 
Structures 1,986 4, 385 "E -. 1,896 4,508 ae = 
Pavements.............. 4 974 Gg SÉ 874 798 e Ek 
Bituminous construction (all 
types)--... . le cede ees 4,091 8,445 M -. 4,589 9,508 mr Sig 
Highway and airport con- 
struction 111 7,856 16,117 429 554 8,128 16,945 699 988 
Manufacture of concrete block. 469 ES Sp 514 , 264 -- Mus 
Railroad ballast. t ,174 4,866 See -. 8,686 5,788 5 7 
Mineral woolll 869 809 42 88 665 1,405 89 80 
Roofing slag: 
Cover material! 828 1,115 iz = 262 780 = zu 
Granules... ---------------- 68 488 ES Gu 182 958 ae EN 
Sewage trickling filter medium 86 62 WE ENT 41 61 ae E 
Agricultural slag, liming........... 8 17 2 Pia 6 14 us za 
Other uses. 1,424 2,974 156 562 780 1,687 167 165 
OUR ctor ͤj—ĩ—y.! . 20,217 41,208 1,227 1,149 20,968 48,652 910 1,185 


1 Other than in portland cement concrete and bituminous construction. 


Source: National Slag Association. 
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Table 5.—Granulated and expanded iron-blast-furnace slag sold or used by processors 
in the United States, by use . 
(Thousand short tons and thousand dollars) 


1971 1972 
Granulated Expanded Granulated Expanded 
Quantity Value Quantity Value Quantity Value Quantity Value 


Use 


Highway construction and fill 


road, etc.) .......------------- 997 1,547 -- ES 988 1,867 z3 de 
cultural „ liming..........- 74 156 zG oe 61 180 aie -— 
[anufacture of cement (all types) 297 NA 160 NA 444 1,258 226 678 
Lightweight concrete.............- ER SC 26 72 2- Ke "s es 

Aggregate for concrete-block 
manufacture 96 294 1,851 4,658 28 93 1,264 4,766 
Other uses 823 448 44 162 141 211 2 85 
KN AA ck cee 1,787 12,445 1,581 14,887 1,657 23,059 1,518 25,529 


NA Not available. 


1 Excludes value of granulated and expanded slag used for hydraulic cement. manufacture. 
2 Includes value of granulated and expanded slag used for hydraulic cement manufacture. 


Source: National Slag Association. 


Table 6.—Steel slag sold or used by processors in the United States, in 1972, by use 1 
(Thousand short tons and thousand dollars) 


allas 
Highway * or shoulders. ......................- 


Paved-area base 
M 


1971 1972 
Quantity Value Quantity Value 
Led 855 1,041 1,827 1,430 
n cuoc a 2, 635 2,651 8,579 8,512 
NS 1,115 1,150 1,779 1,844 
shez ceed 2,053 2,196 1,925 2,198 
CM 529 842 563 821 
PET 99 630 108 824 
RES 1,202 1,209 881 899 
„ 8,488 9,719 10,162 11,028 


1 Excludes tonnage returned to furnace for charge material. 


Source: National Slag Association. 


the preceding year. The principal market 
for air-cooled iron slag, highway and air- 
port construction, expanded about 6%, 
while the next largest market, bituminous 
construction, rose 11%. Use in portland ce- 
ment construction recorded a 5% decline. 
In nonconstruction uses, railroad ballast 
recorded a 16% gain, and use in mineral 
wool, a 71% gain. 

Consumption of granulated slag at 1.7 
million tons valued at $3.1 million was off 
7%, and that of expanded slag at 1.5 mil- 
lion tons valued at $5.5 million was off 
4%. The only use of these slags recording 
an increase in 1972 was that of cement 
manufacture. The use of granulated slag 
in highway construction, the principal use, 


was off slightly. Nearly aH expanded slag 
was used in the manufacture of concrete 
block, and in 1972, consumption therein 
was off 6%. 

Consumption of steel slag, continuing 
the trend of recent years, was up as the 
construction industry continued to use 
greater quantities. Consumption reached 
10.2 million short tons valued at $11 mil- 
lion. Use in highway construction soared 
3695, to 3.6 million tons valued at $3.5 
million, and use as base material in paved 
areas was up 60% to 1.8 million tons val- 
ued at $1.8 million. Use as railroad ballast 
rose 55%; miscellaneous base and fill uses 
declined 6%. 


PRICES 


The average unit value for all iron- 
blast-furnace slag in 1972 was $2.19 per 
ton, nearly the same as in the preceding 


year. The average unit value for all steel 
slag fell from $1.14 per ton in 1971 to 
$1.08 per ton in 1972. 
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Although sizable changes in unit values 
occurred by uses, variations in the princi- 
pal uses were minor, reflecting price con- 
trols that existed in 1972. Unit values of 
bituminous construction and highway and 
airport construction slags were up 3 cents 
per ton, portland cement construction slags, 
10 cents per ton, and railroad ballast slags, 
4 cents per ton. 
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Due to the inclusion of the value of 
slags used in the production of hydraulic 
cement in 1972, price comparisons with 
1971 on granulated and expanded slags are 
not possible. Unit values of steel slags, in 
general, declined slightly except for many 
minor uses which rose slightly. 


Table 7.—Average value of iron-blast-furnace slag sold or used by processors 
in the United States, by use 


(Per short ton) 
Air cooled 
Granulated Expanded 
Use Screened Unscreened 
1971 1972 1971 1972 1971 1972 1971 1972 
ate in— 
Portland cement concrete construction $2.28 $2.38 E NT EN e 2z 2 
Bituminous construction (all types) _ _ 2.06 2.09 me e ER un ES 
Highway and airport construction 1. 2.05 2.08 $1.29 $1.88 $1.55 $1.38 =s ee 
Manufacture of concrete block. .......... 2.02 2.46 = -. 8.06 4.00 $8.43 $38.77 
Lightweight concrete Be _ ER E -. 8.00 8.08 
Railroad ballast 2... ...- 1.53 1.57 — 1.40 = SE est ss 
Mineral wool.....................--....- 2.19 2.11 78 77 aua Lu Ss Sp 
Roofing slag: 
Cover materialllklkłk‚„ -.--.- 8.39 2.78 == SS Me GH e Sa 
Granules. --.----------------------- 7.12 7.24 ma Ss e, GN ES 22 
Sewage trickling filter medium 1.72 1.66 S Ze Eë GE Ki 
Agricultural slag, Dming. ----------------- 2.09 2.08 s -- 2.00 2.18 on ES 
Other uses 2.08 2.31 74 99 1.88 2.47 2.88 8.00 


1 Other than in portland cement and bituminous construction. 


Source: National Slag Association. 


FOREIGN TRADE 


U.S. exports of iron and steel slag, dross, 
and scalings in 1972 totaled 27,491 short 
tons valued at $205,132. Sharp annual fluc- 
tuations in tonnage and value of slags ex- 
ported to Belgium-Luxembourg, Bermuda, 
Canada, and Colombia, the principal for- 


eign markets for slags, preclude compari- 
sons with preceding years. Imports, all 
from Canada, totaled 1,455 tons valued at 
$16,867 compared with 2,324 tons valued at 
$27,050 in 1971. 


Table 8.—U.S. exports and imports for consumption of slag, dross, and scaling 
from the manufacture of iron and steel 


Country 


Imports: Canada. ...................... eee 


Exports: 


Pegum-Luxembourg D Dal crt aes ae 


Bermu 


ep gp op ep gr < — em em ep = op em o v x ep er em em em e P ee — 


Kuwa; 


NEE 


1971 1972 
Short tons Value Shorttons Value 
ER IN E 2,824 $27,050 1,455 $16,867 
MINI CN, 4,877 887,611 279 28 , 875 
SE EE 7,498 22,193 EN e 
M MEN: E E 7 1,159 
55 9,478 71,806 26,588 95,250 
ES 6 840 a es 
Gg 178 88,192 1 1,788 
8 45 2,700 a a 
Sg pee Se 26 9, 000 
3 SE — 22 3, 400 
Graces 40 2,882 Se iz 
5 me KE 18 8,486 
p" 2t s 98 4,749 
5 == 8 122 1,110 
MERGER 8,080 181 8,680 
5 25 650 M m 
3 81 1, 965 264 58,285 
EE 88 720 SÈ ee 
8 982, 639 27,491 205, 182 


Sodium and Sodium Compounds 


By Charles L. Klingman 1 


Production of sodium compounds from 
natural sources, trona and dry lakes and 
well brines, accounted for practically all 
the increased sodium output in 1972. Soda 
ash (sodium carbonate) made from natu- 
ral sources increased 12.3% compared with 
the output from this source in 1971. On 
the other hand, soda ash manufactured 
from salt by the Solvay process increased 
only 0.6% compared with 1971 output. 
Salt cake made from brine increased 1.9% 
compared to an equal decline in output of 
manufactured sodium sulfate. Several man- 
ufacturers of naturally derived sodium 


compounds completed sizable increases in 
their production capacity in 1972 and an- 
nounced plans for further increases through 
1975. 

Metallic sodium also showed a small in- 
crease in production. Most of it was con- 
sumed in the manufacture of tetraethyl and 
tetramethyl lead, compounds used as gaso- 
line additives. Despite proposed stringent 
standards for air pollution from automo- 
tive exhausts, the expected decreases in the 
use of these compounds failed to material- 
ize. 


DOMESTIC PRODUCTION 


In 1972 total soda ash production in- 
creased 5.3% over that of the previous 
year as compared with a 2.7% per year av- 
erage growth rate since 1958. Practically all 
the 1972 growth occurred in natural soda 
ash. The portion of the total ash pro- 
duction, which came from natural origins, 
increased from 40.1% in 1971 to 42.8% in 
1972. The average unit value of natural 
soda ash reported by producers, increased 
5.0%, and the total value of the 1972 nat- 
ural soda ash output increased 18.0% 
above comparable figures in 1971. 


Total sodium sulfate showed no change 
in output. In a trade-off, the manufactured 
product declined and the natural product 
increased 1.9% compared with 1971 figures. 
The fraction of sodium sulfate derived 
from natural sources crept up from 50.7% 
to 51.6% of the total. 

Metallic sodium production increased 
4.5% over that of 1971 to a total of 
159,881 short tons. 


1 Physical scientist, Division of Nonmetallic 


Minerals. 


Table 1.—Manufactured and natural sodium carbonates produced in the United States 


(Thousand short tons and thousand dollars) 


Manufactured soda ash Natural sodium 
(ammon a carbonates * 
Year process)! 2 
Quantity Quantity Value 
JJ eee ⁰.uAu ²mm 8 4,596 2,048 42,104 
1980... uu pr e 4,540 2,495 50,922 
OT oon EENS r 4,898 BIR 56,820 
OT DEE 4,275 * 2,865 60,774 
/// rect S see, EE p 4, 801 8,218 71,689 
P Preliminary r Revised 
1 Current Industrial Reports, Inorganic Chemicals, U.S. Poper uneni of Commerce, Bureau of Census. 
2 Warem quantities used to manufacture caustic soda, ium bicarbonate, and finished. light and dense 


soda 
3 Soda ash and trona (sesquicarbonate). 


1147 


1148 


MINERALS YEARBOOK, 1972 


Table 2.—Sodium sulfate produced and sold or used by producers in the United States 1 
(Thousand short tons and thousand dollars) 


Production (manufactured Sold or used by 


Se and natural) 3 (natural Lo? 
ear 
Lower purity 3 High purity Quantity Value 
(99 percent or less) 
. ³ðWO et mA rn. oui y S ee te anani 158 125 700 12,729 
1989 EE 780 744 672 12,427 
11 EE 8 1 1 812 598 10, 982 
111!!! 514 848 688 1,008 
1972: ooo dy ⁊ꝶ f:. . 677 680 701 11,896 
p Prelim r Revised. 


1 All quanti es converted to 100 percent] NaSO: basis. 
organic 


2 Current Industrial Reports, In 
3 Includes glauber salt. M 


In 1972 FMC Corporation added another 
unit capable of producing 500,000 tons of 
soda ash per year to its existing facilities 
at Green River, Wyo. This raised the ca- 
pacity of this plant to 1.75 million tons 
per year. Future expansion of 750,000 more 
tons per year is planned. 

Stauffer Chemical Co. also completed a 
500,000 ton per year expansion in its Wyo- 
ming soda ash production capacity and 
planned further expansion. 

Allied Chemical Corp. was in the process 
of doubling its production capacity to 1.1 
million tons per year and planned to dou- 
ble this figure again by 1974. At present 
approximately 1,500 people are employed 
by the three soda ash producers in Green 
River, Wyo. 

A fourth company, Texas Gulf, Inc., an- 
nounced intention of opening a trona 
mine and soda ash processing plant in the 
vicinity of Green River, Wyo. Its planned 
capacity was 1 million tons per year. 

At Searles Lake in California, Kerr- 
McGee Corp. announced plans for expan- 
sion of its present soda ash facilities by 1 
million tons per year. Large-scale experi- 
mentation with evaporites from Searles 
Lake was also being conducted by Garrett 
Research and Development Co., with the 


Chemicals, U.S. Department of Commerce, Bureau of Census. 


intention of opening a new facility for 
production. of soda ash and other chemi- 
cals from the lake brine. The plant was ex- 
pected to be operated by Occidental Petro- 
leum Co. 

All three soda ash plants in Green 
River, Wyo., were cut off from heating gas 
during a period of prolonged cold weather. 
Stauffer and FMC obtained permission 
from the Public Service Commission to 
build their own pipelines to the Baxter 
and Bird Canyon Gas Fields so they would 
be independent of the local gas network 
which has primary obligations to resi- 
dences and public buildings. 

The final shutdown of the PPG Indus- 
tries, Inc. Solvay soda ash plant at Barber- 
ton, Ohio, was not completed in 1972 as 
planned because of a temporary high de- 
mand for the carbonate. As of the end of 
1972 there were six companies operating 
eight synthetic soda ash plants in five 
States with a total reported production ca- 
pacity of 4.65 million tons per year. There 
are no known plans to close any of these 
Solvay plants except the PPG plant in 
Barberton, Ohio. 

A list of U.S. producers of natural so- 
dium compounds and metallic sodium is 
presented in the following tabulation: 


Product Company Plant Location State Source of sodium 
Soda ab Kerr-McGee Chemical Co... Tron. California... Dry lake brine. 
Do 5 Stet Chemical 5 55 Gren T ve T a U 33 trona. 
... Allied Chemical Corp....... ver -... Un 
EN Gees FMC Cord e Waler opo Do. 
Do... Stauffer cal.Co......- BEES, COSE 2 do Do. 
Sodium sulfate... ....do................-... Trona.........-- i ... Dry lake brine. 
Do 5 U.S. ] Borax o Chemical Co--- 5 „ 1o 3 o ven ining 
3 Newer aus -....do...... m 
Do. Osark-Mahoning Co........ Brownfeld...... Texas....... Sübteranean brine: 
88 ———— „ Seed Do. 
EN Great Salt Lake Minerals A 
Cord Ogden Utah....... Salt lake brime. 
Metallic sodium.. E. I. du Pont de Nemours & 
GO boise setae Niagara Fals.... New York... Salt. 
Do 33 Sect Gass FF 8 e D 
D c metam t E 
BS Reactive Metals Ine Ash tabula Ohio Do. 


SODIUM AND SODIUM COMPOUNDS 
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CONSUMPTION AND USES 


Nearly half (47%) of the soda ash pro- 
duction in 1972 was consumed in making 
glass; 25% went to making other chemicals 
such as sodium bicarbonate; 7% to the 
pulp and paper industries; 6% to cleaning 
agents; 3% to water treatment; and the re- 
maining 12% was consumed in miscella- 
neous uses. Reduction in the use of phos- 
phates in detergents caused a slight 
increase in soda ash as replacement mate- 
rial. 

About 67% of all sodium sulfate produc- 
tion in 1972 went to the making of paper 
pulp and Kraft paper, but continuing 
technological changes in the pulp industry 
may cause a reduction in this usage in the 
future. About 18% of the sodium sulfate 
production went to the manufacture of 
various detergents, and the remaining 15% 
went to a variety of uses such as glass, 
stockfeeds, dyes, textiles, and medicines. 

The major use for metallic sodium con- 
tinued to be the manufacture of tetraethyl 
and tetramethyl lead antiknock compounds 
for gasoline. About 83% went to this end 
use in 1972. Four percent of the sodium 


metal was used to reduce other metals, 
such as titanium, and the remaining 13% 
went to miscellaneous uses such as the 
making of soap and detergents, dyes, ex- 
plosives, and agricultural chemicals. 

The Intergovernmental Relations Sub- 
committee of the House of Representatives 
accused the Food and Drug Administration 
and the U.S. Department of Agriculture of 
failing to protect the public from excessive 
use of sodium nitrate and sodium nitrite 
in meats and other food.? Experiments 
have indicated that the nitrite in food 
may be chemically converted to nitro- 
samines, which are known to be potent pro- 
moters of cancer in animals and possibly 
also in human beings. 


A lawsuit has also been filed against the 
Secretary of Agriculture by the Center for 
Science in the Public Interest, and others, 
to prohibit the use of nitrates and nitrites 
in human food. The use of sodium ni- 
trates or sodium nitrites in foods does not 
constitute a large market, but it is possible 
that this usage may soon be illegal. 


PRICES 


Market prices quoted at yearend for so- 
dium carbonate, sodium sulfate, and metal- 


Sodium carbonate (soda ash): 


Light, paper bags, carlots, work 
Light, bulk, carlots, work 


paper bags, carlots work. 
k, carlots, work 


Dense, 

Sodium sulfate (100 t NasSO4) 
um & percent Na:SO,4): 
Technical 


detergent, rayon-grade, bags, carlots.. _ 
Technical detergent, rayon guida bulk, works 
; WOrKS 2____ aaan 
National Formulary (N.F. XII), drums 


Domestic salt cake, bulk 


Metallic sodium: 


Bricks, carlots, Work 
Fused, lots 18,000 pounds and more, works 
Bulk, tank, work 


lic sodium were as follows: 


1971 1972 1 
d 100 pounds $2.35 32.4717 
leah DEC Pot 1.65 2.475 
5 do- 2.40-2.45 2.47 
EE do 1.65-1.80 1.77% 
„5 per ton. 40. 00-43. 00 43. 00-46. 00 
DENS do 33.00-84.00 33.00 
5 do 28. 00 28. 00 
. per pound .2814 . 2814 
3 do . 30 . 30 
NEMPE do.... .2614—.2'714 .2614-.27714 
. do 18 7 .18% 


1 Chemical Marketing Reporter, current prices of chemicals and related materials. V. 202, No. 26, Dec. 25, 


1972 Pp. 24-33. 
2 Delivered east of the Mississippi River. 


FOREIGN TRADE 


In 1972, exports of sodium carbonate in- 
creased 10% in tonnage and 28% in value 
over comparable data for 1971. The frac- 
tion of soda ash production exported, how- 
ever, was 695 which remained about the 
same as that of the previous year. Canada 
received 53% of the export; Argentina 
about 1595; and Venezuela 995. The re- 


maining 23% was widely distributed to 
various countries mostly in South America 
and Asia. 

Imports of sodium sulfate increased 12% 
in tonnage and 15% in value over those of 


2 Chemical and Marketing Reporter. Sodium 
Nitrate and Nitrite Usc in Foods Hit by House 
Panel. V. 202, No. 8, Aug. 21, 1972, pp. 4-22. 
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Table 3.—U.S. exports of sodium carbonate 
and sodium sulfate 
(Thousand short tons and thousand dollars) 


E Sodium carbonate Sodium sulfate 
ear —————— — —— 
Quantity Value Quantity Value 
1970. 886 12,007 55 1,668 
1971 487 15,400 66 1,825 
1972. 480 18,914 29 926 


1971. Exports of sodium sulfate were less 
than half of those of 1971. The net imports 
(imports less exports) amounted to 39% of 
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The value of exports of sodium com- 
pounds exceeded the value of imports by 
$14.5 million. 

Tariff rates for sodium compounds re- 
mained constant throughout the year as 
shown in the following tabulation: 


Tariff: (dollars per 
short ___ short ton) 


January 1, Jan 1, January 1, 
972 1978 


Sodium carbona 


the total U.S. sodium sulfate consumption. Calcined 8 ash). 2.40 2.40 
Canada supplied 4497 of the sodium sulfate Hydrated and sesqui- 
imports, and Belgium-Luxembourg supplied E ai are MIU E EE 2300 6:09 
an equal amount. Netherlands, West Ger- Crude (salt cake) Free Free 

; Š Anhydrous. ...--------- 25 25 
many, and Sweden provided the remain- Crystallized (glauber 
der. CO etm .50 .50 

Table 4.—U.S. imports for consumption of sodium sulfate 
(Thousand short tons and thousand dollars) 
e Crude (salt cake) 1 Anhydrous Total 1 
ear — nA 
Quantity Value Quantity Value Quantity Value 

ee 249 4,224 26 529 269 4,758 
E EE 286 4,108 r 82 559 r 268 4,667 
JJ A 226 4,082 78 1,275 299 5,858 


r Revised. 
1 Includes glauber salt as follows: 1970 and 1971, none; 1972, 50 long tons ($1,491). 


WORLD REVIEW 


Argentina.—The Government of Argen- 
tina finally approved the building of a Sol- 
vay soda ash plant in the Province of Rio 
Negro.3 The plant was designed to have a 
capacity of 220,000 short tons per year and 
will cost approximately $35 million. The 
new plant was predicted to produce soda 
ash for about $62 per short ton. This may 
be compared to average U.S. production 
costs of $35 per short ton. There will be a 
minimal chance of exporting soda ash 
under such conditions. 

Brazil.—In 1971, the government-owned 
corporation of Brazil, Companhia Na- 
tional de Alcalis, produced 204,000 short 
tons of synthetic soda ash, which was 
about 93% of the installed capacity.“ In 
1972 the government contracted the build- 
ing of additional facilities to increase total 
soda ash production to about 240,000 short 
tons per year.5 

Canada.—A soda ash plant in Amherst- 
burg, Ontario, operated by Allied Chemi- 
cal Corp., is being expanded from a 


capacity of 375,000 to 485,000 short tons 
per year. The construction should be com- 
pleted by 1975.6 

Exports of sodium sulfate from Canada 
increased 7% in tonnage and 5% in value 
in 1972 as compared to the 1971 export fig- 
ures. 

Germany, West.—Soda ash production in 
Germany was reported to be 1,486,000 
short tons in 1971.7 

Italy.—Two Italian chemical companies, 
Orinoco S.p.A. and Ente Minerario Sicili- 
ano, joined forces to build a new chemical 
plant at Termini Imerese, Sicily. It was de- 
signed to produce 473,000 short tons per 
year of both light and dense soda ash by 


3 U.S. Embassy, Buenos Aires, d ue pr State 
Department Airgram, No. A-74, Feb. 9, 1973, pp. 

*U.S. Embassy, Brazilia, Brazil. State Depart- 
ment Airgram, No. A-84, Nov. 28, 1972, p. 5. 

5 European Chemical News. Plant Summary. V. 
22, No. 536, June 9, 1972, p. 30. 

ó European Chemical News. ; allies Se Ahead 


With y Canadian Soda Ash P . 22, No. 562, 
Dec. 8, 1972, p. 12. 
TU. 6 Embassy, Duesseldorf, Germany. xr De- 


partment Airgram, A-90, June 19, 19 2, p. 
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mid-1973. The facility is expected to create 
1,100 new jobs.8 

Sofos S.p.A. (Orinco S.p.A.) is building 
a new plant in Palermo, Sicily, designed 
to produce 44,000 short tons per year of 
sodium and potassium sulfates by 1978.9 

Spain.—One of the major synthetic soda 
ash production centers of the world at 
Torrelavega, Spain, was being increased 
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from 420,000 to 770,000 short tons per 
year. Expenditures for the expansion was 
about $12 million.1° 

Sweden.—A soda recovery plant at a pulp 
mill has been ordered in Bruk, Sweden, to 
be completed by the end of 1973. The re- 
covery plant features a membrane wall and 
has a capacity of 564 short tons per day of 
dry substance.11 


TECHNOLOGY 


A new process for making synthetic soda 
ash at low cost and without pollution has 
been describedi? by two scientists from 
Oak Ridge National Laboratory and the 
University of California. The proposed sys- 
tem is similar to the traditional Solvay 
process except that the ammonium chlo- 
ride produced is reconverted to ammonia 
by the use of magnesia instead of lime- 
stone. The magnesium chloride thus 
formed is recycled to its original state, 
magnesia, by heating to about 550? C and 
in so doing produces hydrogen chloride as 
a salable byproduct. There is no calcium 
chloride to be disposed of, and the salt en- 
tering the reaction is completely utilized in 


the process. The developers concede that 
the proposed process presents little eco- 
nomic threat to soda ash derived from nat- 
urally occurring trona; but in Europe, 
Japan, or other industrial countries the 
new process may be competitive with the 
existing Solvay plants. 


8 European . News. Plant Summary. V. 
22, No. 544, Aug. 4, 1972, p. 19. 

9 Chemical Age. Italian Projects. V. 104, No. 
2754, Apr. 28, 1972, p. 528. 

10 European Chemical News. Solvay Expands 
Spanish Soda gege 23 V. 23, No. 565-566, 
Jan. 12, 1973, 12. 

n Chemistry and Industry. Soda Recovery Plant 
for a Swedish Pulp Mill. No. 9, May 6, 1972, p 


351. 
12 Chemical Marketing KEE V. 202, No. 24, 
Dec. 11, 1972, pp. 7 and 
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Stone 


By Harold J. Drake 


Production of stone increased 5% from 
876 million tons in 1971 to 924 million 
tons in 1972. Total value increased to a 
new high of $1.7 billion. Crushed stone ac- 
counted for more than 99% of the total 
volume produced, but its value was only 
95% of the total value. Production of 
crushed stone was 922 million tons valued 
at $1.6 billion compared with 874 million 
tons valued at $1.5 billion in 1971. The 
main uses of crushed stone were dense- 
graded road-base stone, 23%; concrete ag- 
gregate (coarse), 14%; cement manufac- 
ture, 12%; unspecified construction 
aggregate and road stone, 1295; and bitu- 
minous aggregate, 9%. Output of dimen- 
sion stone totaled 1.5 million tons valued 
at $90.8 million. Dimension stone ac- 
counted for less than 1% of total stone 
output. 


Production of stone was reported in all 
States except Delaware. Pennsylvania, with 
a total stone production of 67 million tons, 
was the Nation's leader. Other large pro- 
ducers, in order of output, were Illinois, 
Florida, Texas, Ohio, and Missouri. These 
six leading States produced 317 million 
tons, or 34% of the Nation's output. 


Prices of stone generally were stable in 
1972; small increases were recorded for 
some types of stone. The average unit 
value of all stone increased somewhat. In 
terms of value, imports were up 29%, 
whereas exports declined 3%. 


Legislation and Government Programs. 
—The United Steelworkers of America on 
behalf of workers of the Vermont Marble 
Co. plant at Rutland, Vt., filed a petition 
requesting certification of eligibility to 
apply for adjustment assistance. The re- 
quest was made under the President’s deci- 
sion of January 28, 1972, pursuant to Sec. 
302 (A) (3), of the Trade Expansion Act 
of 1962, that workers in the domestic mar- 
ble and travertine industry were eligible to 
apply for adjustment assistance, under 
chapter 3, Title IIT of this act. 


The Environmental Protection Agency 
(EPA) continued to study dust emissions 
from aggregate-producing facilities and re- 
lated plants. Dust emission standards are 
being developed and were expected to be 
implemented in the not too distant future. 


1 Physical scientist, Division of Nonmetallic 
Minerals—Mineral Supply. 


Table 1.—Salient stone statistics in the United States 1 
(Thousand short tons and thousand dollars) 


1968 
Ship or used by producers: 
imension stone 2,060 
Ius $98,441 
Crushed stonge... 817,537 
Values $1,219,469 
Total stone 2 819, 59 
Value... $1,317,911 
Exports (value)) 9,969 
Imports for consumption (value) $24,629 
r Revised. 
1 Includes slate. 


1969 1970 1971 1972 
1,867 1,565 r 1,626 1,4 
$98,547 $95,157 r $93,182 $90,763 
861,021 867,628 r 874,497 922, 
$1,326,047 $1,374,441 31. 500, 933 $1,592,569 
826,889 869,193 r 876,128 928 , 852 
$1,424,594 $1,469,598 181. 594, 065 $1,683,332 
$10, $10,896 r $11,489 $11,107 
$30,548 $35,674 $38,643 48,472 


2 Data may not add to totals shown because of independent rounding. 
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DIMENSION STONE 


DOMESTIC PRODUCTION 


Production of dimension stone in 1972 
decreased about 8% in quantity and 3% 
in value from the levels of the preceding 
year. Production totaled 1.5 million tons 
valued at $90.8 million. 

Output of dimension granite in 1972 to- 
taled 621,000 tons valued at $42.6 million, 
increases of 8% and 11%, respectively, 
from those of 1971. Production of lime- 
stone and dolomite was off 12% in quan- 
tity and 5% in value. Production of mar- 
ble declined to 71,000 tons valued at $16.5 
million. Production of sandstone, quartz, 
and quartzite totaled 231,000 tons valued 
at $7.7 million compared with 332,000 tons 
valued at $10.1 million in 1971. Slate pro- 
duction was down 15% from that of 1971. 

Domestic production of rough dimension 
stone totaled 850 thousand tons valued at 
$23.1 million. Of this quantity, 34% was 
accounted for by monumental stone, 34% 
by architectural stone, 28% by construction 
stone, and 4% by flagging. Less than 1% 
was accounted for by miscellaneous uses. 
Production of dressed stone totaled 642,000 
tons valued at $67.7 million. About 28% of 
this was cut and sawed, 20% was curbing, 
and 17% was house stone veneer. The re- 
mainder consisted principally of flagging, 
monumental, and construction stone. In 
terms of value, however, the principal 
dressed stone varieties were cut stone and 
monumental stone. 


CONSUMPTION AND USES 


Apparent consumption of dimension 
stone in 1972 was valued at $125 million, 
6% higher than in 1971. Almost all the in- 
crease was accounted for by increased im- 
ports. Consumption of domestically pro- 
duced dimension stone in 1972 was lower 
than in the preceding year. Tonnage of 
stone used in 1972 compared with 1971 
was as follows: granite, up 8%; limestone, 
down 12%; marble, down 5%; sandstone, 
down 30%; slate, down 15%; and miscella- 
neous stone, down 1%. 

In terms of value, apparent consumption 
of granite, which accounted for about 
two-fifths of total dimension stone con- 
sumption in 1972, totaled $52 million, up 
about 13%. Consumption of marble totaled 
$32.6 million compared with $30.2 million 
in 1971. Consumption of limestone, sand- 


stone, and quartzite, in total, was 13% 
below the levels of 1971. 


PRICES 


Delivered prices of dimension stone are 
dependent upon stone variety, finished 
form, and market location and are not re- 
ported to the Bureau of Mines. Average 
unit values for dimension stone in 1972, as 
reported to the Bureau of Mines, are as 
follows, in dollars per ton: 


Monu- 
Building mental, 
— — — rough Flag- 
Rough Dressed and ging 
dressed 
Granite 28.01 -- 66.85 NS 
Marble 48.22 259.79 d ise) 
Limestone...... 21.28 57.11 — 18.67 
Sandstone...... 12.81 55.14 um c 
Slate 174.37 — 81.88 
Miscellaneous... 18.81 180.78 EN eX 


FOREIGN TRADE 


U.S. exports of dimension stone were 
valued at $3 million, a level about 22% 
below that of the preceding year. Approxi- 
mately one-third of the exports was dolo- 
mite, one-half of which was sent to Canada. 
Nearly all of the remainder was sent to 
Central and South America. Exports of 
monumental and building granite were 
valued at $652,000, nearly all of which was 
sent to Canada and Japan. Approximately 
two-thirds of the slate exports consisted of 
roughly split, squared, or sawed material 
and one-third consisted of worked slate. 
Canada again was the principal recipient 
of this material. Exports of miscellaneous, 
building, and monumental stone totaled 
$1.2 million. Canada received 68% of this 
material; the remainder went principally 
to Mexico, Japan, Brazil, West Germany, 
and France. 


U.S. imports of dimension stone in 1972 
totaled $34.2 million compared to $26.6 
million in 1971. Marble accounted for 
about 47%; granite, 27%; slate, 17%; and 
travertine, 9%. Imports of marble were 
valued at $16.1 million, a 27% increase 
over the level of the preceding year. Im- 
ports of granite rose 23% to $9.4 million, 
and imports of travertine stone were up 
12% to $3 million. Imports of slate sharply 
increased to $5.7 million compared with 
$3.4 million in 1971. Principal import 
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items were marble slabs and paving tiles 
valued at $8.4 million, dressed granite arti- 
cles valued at $7.6 million, slate articles 
valued at $5.7 million, and dressed traver- 
tine valued at $2.8 million. Tonnage of 
rough blocks of marble and granite was 
well below that of the preceding year, 
whereas that of travertine nearly doubled. 

Italy and Portugal again supplied the 
great bulk of the marble and travertine 
imports. Canada and Italy accounted for 
most of the imported granite. The remain- 
der was supplied by numerous small coun- 
tries. 


WORLD REVIEW 


Argentina.—One of the world’s largest 
deposits of black granite has been report- 
edly found in Mendoza Province. The 
granite is said to be of excellent quality 
and, on the surface, occurs as flagstone, 
which can be exploited without the need 
‘for cutting. 
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Canada.—Production of dimension stone 
consists principally of granite, limestone, 
marble, and sandstone. Approximately 80% 
of the output is used in construction; the 
remainder is used as monumental or orna- 
mental stone. Granite, limestone, and mar- 
ble are used in the form of cut and pol- 
ished panels in institutional and com- 
mercial buildings; limestone and sandstone 
are used as ashlar in residential buildings. 


Portugal.—Portugal continued to be one 
of the world’s largest dimension stone pro- 
ducers. In 1971 total production of dimen- 
sion stone exceeded 9.4 million short tons, 
72% of which was limestone and 19% was 
granite. The remainder consisted of mar- 
ble, slate, and miscellaneous stone such as 
diorite and gabbro. Large volumes of 
rough stone are exported to Italy where 
they are processed and eventually reex- 
ported. 


CRUSHED STONE 


DOMESTIC PRODUCTION 


Production of crushed stone reached an 
alltime high of 922 million tons valued at 
$1.6 billion in 1972. The advance was led 
by a 7% increase in the output of lime- 
stone and dolomite to 671 million tons val- 
ued at $1.1 billion and a 14% increase in 
the output of granite to 106 million tons 
valued at $183 million. Production of trap- 
rock totaled 80 million tons valued at 
$171 million, an increase of 7% over the 
levels of 1971. Output of marble was up 
37% to 2.2 million tons valued at $25 mil- 
lion. Offsetting the increased production of 
these kinds of stone were declines in the 
production of marl, sandstone, shell and 
other kinds of stone. Output of sandstone 
decreased 12% to 27 million tons valued at 
$58 million, output of shell decreased 10% 
to 17 million tons valued at $30 million, 
and other stone declined 38% to 14 mil- 
lion tons valued at $24 million. Five 
States, Florida, Illinois, Ohio, Pennsylvania, 
and Texas, accounted for one-third of the 
total production of crushed stone in 1972. 
With the exception of Illinois each of 
these States recorded increased output. The 
largest output was recorded by Pennsylva- 
nia, which increased its output 4% to 67 
million tons valued at $120 million. In 


1972, 14 States accounted for two-thirds of 
the total production of crushed stone. 

Domestic producers during 1972 were 
concerned with rising labor and mainte- 
nance costs accompanied by price controls, 
depletion of raw material, and pollution 
control. Control of dust emission was the 
primary problem, although many compa- 
nies were also required to treat process 
water and to reduce noise. It is believed 
that more than half of the U.S. producers 
of crushed stone now control dust emis- 
sions. Of interest to aggregate producers 
was the dust-collection system installed by 
an asphalt producer, Hills Materials Co., 
Rapid City, S. Dak.2 A new bag system 
collector was installed following a cyclone 
collector used to return coarser dust parti- 
cles to the mix. The new system collected 
more than 99% of the fines, which were 
either returned to the system or sold at an 
advantageous price. The principal market 
for the collected fines was as a mineral 
filler, which contributed to the company’s 
revenues. Of equal importance was the 
goodwill generated in neighboring residen- 
tial areas by the comolete elimination of 
airborne dust. 


2 Roads and Streets. Asphalt Plant Solves Dust 
Problem, Makes Valuable By-product. V. 115, 
No. 7, July 1972, pp. 97-101. 
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Anticipated increased demand in the 
near future led to the expansion of cur- 
rent facilities and the addition of a num- 
ber of new plants in 1972. General 
Crushed Stone Co., Easton, Pa., doubled 
the capacity of its Rockhill quarry located 
near Quakertown.3 The company plans to 
add an automated bituminous concrete 
plant to the facility. U.S. Steel Corp. re- 
cently completed its second year of stone 
production from its modernized and reha- 
bilitated Calcite Plant at Rogers City, 
Mich.4 Increased demand for metallurgical 
limestone for the company’s own needs 
and to meet expanding growth in chemical 
and other industrial markets led to the ex- 
pansion. Principal changes that occurred 
included expanded screening and crushing 
capacity and the replacement of stationary 
stockpiling conveyors with several traveling 
stackers. 


An article described the action of surfac- 
tants on water and the action of the com- 
bined surfactant and water in dust sup- 
pression. Surfactants were used to lower 
the surface tension of water and thereby 
increase its ability to agglomerate dust 
particles to prevent them from becoming 
airborne.5 


Depletion of local sand and gravel de- 
posits caused aggregate producers to switch 
to crushed stone production. One company 
developed a granite deposit to supply ag- 
gregate to its ready-mix concrete opera- 
tions and to its asphalt plant. The 
company fortunately was able to use much 
of the equipment from its discontinued 
sand and gravel operations. Another gran- 
ite deposit was also developed to supple- 
ment diminishing supplies of gravel. This 
granite deposit will be used as coarse ag- 
gregate to supplement sand and gravel 
operations that are rich in sand but short 
on gravel. 


A new sandstone quarry in Pennsylvania 
was in full operation in 1972.5 The quarry 
is located at Elysburg, Pa., and produces 
crushed sandstone for road-base material 
and ready-mix concrete in the Mt. Car- 


mel-Shamokin area. Another relatively new ` 


aggregate producer, Specifications Stone 
Co., Pana, Ill., has been successful in pro- 
ducing a premium material for a premium 
market? In operating the limestone 
quarry, the company has been able to pro- 
duce a premium material to supply aggre- 
gate markets that are more than twice the 
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average shipping distance usually found in 
the crushed stone aggregates industry. 

Staying competitive is a problem faced 
by most aggregate producers. Companies 
usually meet the problem by acquiring 
bigger loaders, trucks, and screens; by 
using portable plants; by strategically lo- 
cating stockpiles; and, by using portable 
overland conveyor systems. Bruening Rock 
Products, Inc., Decorah, Iowa, used two 
portable crushing and screening plants and 
much larger front-end loaders to produce 
crushed stone from 26 different locations. 10 
In addition, the company uses larger haul- 
age trucks to ship farther and faster in 
order to widen its marketing area. 

A large portable, impact crusher mounted 
on a mobile frame containing a vibra- 
tory feeder and diesel engine drive helped 
another aggregate producer remain com- 
petitive. 11 The quarry produced crushed 
limestone at a rate of more than 600 
tons per hour, 24 hours per day to 
yield six sizes. In order to do so, the 
crusher unit had to have a very high de- 
gree of mobility and a low input of over- 
size rock. Harrison, Inc., Alcoa, Tenn., op- 
erated a granite quarry at Franklin, N.C., 
using portable aggregate processing equip- 
ment with remarkable flexibility in volume 
of output and in the variety of products 
produced.12 Complicating the operation 
was the fact that no sand existed in the 
area, thus requiring a sand preparation 
system to produce sand from crushed gran- 
ite. 

Unusual capacity and product sizing flex- 
ibility resulting from a large new portable 


3 Rock 1 General Crushed Stone Ex- 


pands Plant. V a 19 No. 4, April 1972, p. 17. 

‘ Herod, B. . World's Largest Stone. Op tion 
Improved in 710 Program. and 
Quarry, v. 65, No. 2, August 1972, Zs; 76-85. 

5 Mine Processing. Putti 72. 5 Blanket 
On Dust. V. 13, No. 5 5 Mayd 197 

6 Trauffer, W. E. me. atent Aggregate 
Plant. Pit and quum s v. [^N No. De her 


1972, pp. 122-125. 
T Trauffer, W. E. New 350-TPH Colorado 
ue Stone Plant. Pit and Quarry, v. 64, No. 


8, February 1972, J. . 9496. 

's Robertson, Bear Ga t of 'Three 
Pennsy Hai ARA 1972. pp. 80.2 Products, v. 
75 No. 10, October ei pp Mn 

?Herod, B. C. Specification ` Stone-Product 
Matches Firm's Nine. perit and Quarry, v. 64, 


No. 12, June m pp. 72-77. 

10 Roads and Streets. Many Short Moves H 
Portable Plant Owner Com . V. 115, No. 
March 1972, pp. 231, zaa, ^us 

11 Roads d Stree 


an Impact 
Quarry Production. V. 5115, No. 3, Aarch e Up 
p. 
d Roads and Streets. Tulip Granite 
With Sade Equipment. V. 116, No. 1, Janu- 
ary 1973, pp. 7-29. 
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secondary crushing and screening plant 
gave the Joe Boulanger Construction Co., 
Fond du Lac, Wis., a strong competitive 
position.13 The strategic location of a 
granite-gneiss aggregates quarry serving a 
large metropolitan area allowed an asphalt 
contractor, Tri-County Asphalt Corp., 
Roseland, N.J.. to sharply expand its oper- 
ation and to diversify into paving and 
heavy construction.14 The company used 
foresight in acquiring its aggregate re- 
source several years before zoning laws, 
traffic ordinances, and clean air regulations 
were extended into northern New Jersey 
thus severely restricting the development 
of new quarries. 

A specially designed suspension span-con- 
veyor system was used to transport crushed 
stone across a river from the quarry to 
marketing areas.15 The deep-trough con- 
veyor was suspended over the river and 
carried material reduced and dry-screened 
to specification sizes. Ripping was again 
proven to be a useful tool for aggregate 
producers.16 As a result of instituting a 
ripping system, production was boosted, 
costs lowered, and potential trouble with 
residents in nearby areas was avoided. Rip- 
ping costs were less than half the drilling 
and blasting costs and, since ripping pro- 
duced better fragmentation, the amount of 
secondary breakage required was sharply 
reduced. 


CONSUMPTION AND USES 


Apparent consumption of crushed stone 
in 1972 totaled 923 million tons valued at 
$1.6 billion, an increase of 6% in quantity 
and value over that of the preceding year. 
Consumption was higher for most kinds of 
crushed stone. Compared with the preced- 
ing year, limestone and dolomite, which 
accounted for 7395 of the total consump- 
tion, rose 795; traprock, 997 of total con- 
sumption, rose 7%; and granite, 12% of 
total consumption, rose about 14%. Con- 
sumption of crushed marble rose 37%. 
Consumption of sandstone declined about 
12%, shell about 10%, calcareous marl 
about 23%, and miscellaneous stone about 
38%. 

The principal use for crushed stone of 
all kinds was as an aggregate in construc- 
tion, and in paving. Approximately 667 
million tons valued at $1.1 million was 
used for these purposes. The major uses of 
aggregates were as road-base stone, which 
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rose 10% to 210 million tons valued at 
$337 million, and concrete aggregate, 
which dropped 1% to 133 million tons val- 
ued at $228 million. Other uses recording 
production gains were bituminous aggre- 
gate, up 4%, and unspecified construction 
aggregate and road stone, up 17%. Use of 
crushed stone in the production of cement 
rose slightly to 109 million tons valued at 
$130 million, and agricultural purposes de- 
clined 16% to 28 million tons valued at 
$65 million. Stone used in the manufacture 
of lime declined 1% to 30 million tons 
valued at $49 million and that used as a 
flux rose to 26 million tons valued at $45 
million. 


A two-part series on calcium carbonate 
—natural chalk whiting, ground limestone, 
and  precipated calcium carbonate—was 
published. The first part dealt with the 
different varieties and properties of cal- 
cium carbonate fillers (including mining 
and treatment) and the physical and 
chemical data of typical calcium carbonate 
fillers.17 The second part dealt with pat- 
terns of consumption and examined in de- 
tail important consuming industries such 
as paint, putty, rubber, plastics, and paper. 
In addition, international trade and prices 
were discussed and an appraisal of future 
prospects for the calcium carbonate filler- 
extender industry was given.18 


PRICES 


Quotations in Engineering News-Record 
for carload lots of 114-inch crushed stone 
in 1972, exclusive of discounts, ranged 
from $6.60 per ton in Los Angeles to $1.60 
per ton in Birmingham. The average price 
reported for 12 major cities was $3.39 per 
ton. Prices for 34-inch crushed stone 
ranged from $1.50 per ton in Minneapolis 
to $1.65 per ton in Birmingham. The aver- 
age price for 12 major cities was $3.47 per 
ton. Prices per ton for industrial fillers 
and extenders, as reported in the Ameri- 


13 Roads and Streets. Portable Plant Crushes, 
Grades Road Base With S and Precision. V. 
115, No. 11, November 1972, pp. 59—60. 

14 Roads and Streets. Strategic Quarry 

for Asphalt Contractor. V. 115, No. 3, 
1972. pp. 222, pa o 

rushed Stone 


it and ew Kansas C 
No. u^ EN es 1972. pp. EW 
16 Roads and Streets. ei Zen Increases 
tion and Saves Trouble, Money. V. 115, No. "8, 
August 1972, pp. 78-79. 
1? Industrial Minerals. Calcium Carbonate: 1. 
o. 54, March 1972, pp. 9-17. 
ET Industrial Minerals. Calcium-Carbonate: 2. 
No. 55, April 1972, pp. 9-23. 
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can Paint Journal, were as follows, in dol- 
lars: 


Silica, amorphous, ultrafine-ground. . 
Silica, erystalline________ 


69.00 
20.50-45.40 
Whiting, precipitated surface-treated 48.00 


Whiting, dry-ground, 325 mesh... 14.25-19.00 
Whiting, precipitated, U. S. P. 50.00-117.00 
Whiting, precipitated, technical. 33 . 00—44 .00 
Whiting, natural, water-ground..... 89.00 


FOREIGN TRADE 


Exports of crushed stone totaled 2.8 mil- 
lion tons valued at $8.1 million in 1972, a 
slight increase over that of 1971. A decline 
in exports of crushed limestone was offset 
by increased exports of other kinds of 
stone. As in past years, Canada was the 
principal export market, although some 
smaller quantities were shipped to other 
countries in North America. 


Imports of crushed stone supplied only a 
very small share of the U.S. market and in 
1972 recorded a 27% increase to 3.2 mil- 
lion tons valued at $4.7 million. Imports 
of crushed limestone, for use principally in 
the manufacture of cement, rose 19% to 
1.9 million tons valued at $2.6 million; im- 
ports of other crushed stone rose 41%, to 
1.3 million tons valued at $2 million. Im- 
ports of dry-ground whiting recorded a 
modest gain to 20,782 short tons valued at 
$621,000; imports of precipated chalk whit- 
ing rose slightly to 1,895 short tons yalued 
at $150,000. 


WORLD REVIEW 


Belgium.—Crushed stone production for 
aggregate use in Belgium in 1971, the lat- 
est year for which detailed statistics are 
available, totaled 31.2 million tons. Ap- 
proximately 58%, of this quantity was ac- 
counted for by limestone and 26%, by por- 
phyry; the remainder consisted of 
sandstone and miscellaneous stone. In ad- 
dition to extensive deposits of igneous 
rocks in Belgium, local deposits of lime- 
stone, quartzite, marble, and sandstone are 
being worked in many areas.19 Chalk for 
use in the cement industry is mined exten- 
sively. The largest quarry in Belgium is 
operated by S. A. Compagnie des Ciments 
Belges near Tournai. The quarry can pro- 
duce crushed limestone at a rate of 35,000 
tons per day. 


Canada.—Capacity of a limestone quarry 
on Texada Island, northwest of Vancouver, 
British Columbia, will be more than dou- 
bled by a $4 million project scheduled for 
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completion by the early fall of 1973.20 
When completed, the facility will have a 
capacity of 3.6 million tons of limestone 
per year, and a 4,000-foot conveyor belt to 
transfer the crushed stone to ocean-going 
vessels. A cantilevered swinging boom will 
be used to load the vessels in any part of 
the anchorage. 

India.—Granite rocks of the Ranikhet 
area in Uttar Pradesh were described.21 
The study complements previous studies of 
granitic rocks of the Central Himalayas 
and is based on field, laboratory, micro- 
scopic, and chemical studies. 

U.S.S.R.—The Turgoyaksk limestone 
quarry produced and processed flux stone 
for use in the Southern Urals metallurgical 
works. Of the two production systems used, 
one transports the broken ore by locomo- 
tive to the crushing and grading plant and 
the second uses a 330-ton-per-hour mobile 
crushing and grading rig. A third system 
utilizing a large mobile rotary crusher- 
grader with a capacity of 1,100-tons-per- 
hour is planned. All three systems make 
extensive use of belt conveyors. 

United Kingdom.—Kingston Mineral, 
Ltd., Wales, has met environmental re- 
sponsibilities at its four quarries producing 
crushed stone.22 Dust suppression and 
collection was accomplished by enclosing 
conveyor systems and installing high-effi- 
ciency cyclones and air-treatment plants. 
Similar pollution control devices were in- 
stalled at their new coated stone plants. 
Crushed limestone from the Batts Combe 
quarry of Amalgamated Roadstone Corp., 
Ltd. in Somerset will be shipped to the 
British Steel Corp. Llanwern Steelworks in 
Monmouthshire, England. Half of the 
limestone will be used for metallurgical 
purposes and the other half for making 
lime.23 

Amalgamated  Roadstone Corp. Ltd., 
continued exploitation of its granite de- 
posit at Castle-An-Dinas in Cornwall. In- 


? Fish, B. G. Quarrying in Belgium. Quarry 


Managers J., v. 56, No. 9, September 1972, pp. 


291-300 

Western Miner. Be d West to Double 
Limestone PARE Capacity. V. 45, No. 11, Novem- 
ber 1972, p. 

21 Srivasta, K. S., and A. B. Ulabhaje. Gneissose 
Granites of the Ranikhate Area in U. P. J. Mines, 
ee Fuels, v. 20, No. 9, September, 1972, 
pp — 

22 Mining and Minerals Engineering. New 
Coated Stone Plants in Nora Wales Quarries. V. 
8, No. 2, February 1972, Our 
Ma Industrial Minerals. No. 64, January 1973, p 
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creasing demand for crushed stone to sat- 
isfy local, national, and continental 
markets led the company a few years ago 
to install new crushing, screening, and 
coating plants at the quarry. Current plans 
called for modernizing its mobile equip- 
ment, and the acquisition of a fleet of 
eight-wheeled vehicles for external deliver- 
ies. The company maintains a ship-loading 
facility at Newlyn, which is serviced by a 
railroad line. In the belief that major ex- 
port markets can be developed, the com- 
pany has made a considerable effort to 
market its crushed granite in West Ger- 
many, the Netherlands and France.24 


TECHNOLOGY 


Rock fragmentation from bench blasting 
was studied by the Federal Bureau of 
Mines.25 Eight test blasts were fired in a 
2½ foot bench in a limestone formation in 
a test that was 595 to 10% of full scale 
and closely proportional to a full-scale 
bench blast. A study of the largest frag- 
ments in a complete screen analysis of 
each muck pile was used to evaluate the 
effects of type of pattern, timing of inita- 
tion, and test location. With a constant 
burden and stemming, fewer large frag- 
ments were produced when the spacing 
was equal to the burden than with the 
spacing 114 times the burden. Overall frag- 
mentation was considerably better with the 
square pattern than with the rectangular 
pattern. 

The Bureau of Mines also conducted 
studies of ultra-fine grinding of industrial 
minerals such as marble, pyrophyllite, talc, 
mica, and others using the Bureau-devel- 
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oped and patented  attrition-grinding 
process.26 In statistically designed experi- 
mental programs, tests were made to deter- 
mine large effects of variables such as feed 
pulp density, grinding medium size, and 
quantity of electrical energy consumed 
during grinding. In general, the test results 
indicated that the best conditions for par- 
ticle size reduction were approached when 
grinding with coarser fractions of the sand 
grinding media, the higher sand-to-mineral 
weight ratio, and the higher feed pulp 
density. 

A specially designed and built crushing 
plant was used to supply two major speci- 
fications of rock for use in building a dam 
in California. A 3-mile-long, overland 
conveyor system was being used in Califor- 
nia to supply crushed limestone and shale 
to a cement mill.28 A study of the various 
transportation methods available indicated 
that the overland conveyor system had the 
lowest projected operating cost, and the 
discounted cash flow of savings yielded by 
the overland system justified the additional 
incremental capital investment required. 


% The Quarry Managers Journal. Cornish 
Granite With an Export Potential. V. 56, No. 10, 
October 1972, Pp. 327—336. 

35 Dick, R. A., L. R. Fletcher, and D. V. 
D'Andrea. A study of Fragmentation from Bench 
Blasting in Limestone at a Reduced Scale. Bu- 
Mines R.I. 7704, 1973, 24 pp. 

æ Stanczyk, M. H., and I. L. Feld. Ultrafine 
Grinding of Several Industrial Minerals by the 
Attrition Grinding Process. BuMines RI 7641, 
1972, 25 pp. 

?! Roads and Streets. Contractor-Plan Crusher 
Plant Keeps Dam on Schedule. V. 115, No. 8, 
August 1972, pp. 4-48. 

23 Gasgan, H. L., Jr., and A. C. Lordi. Pacific 
Cement and Aggregates Movable Rock Crushin 
Plants and Overland Conveyor System. Pit an 
Quarry, v. 64, No. 9, March 1972, pp. 90-95. 
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Table 2.—Stone shipped or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


ç 1971 1972 
State — nA z —— —əy—- — 
Quantity Value Quantity Value 
Alabama! EE 17,778 84,413 18,485 42,027 
Alaska- EE 2,658 5,066 652 8,012 
J EE 2,878 5,848 4 8,018 
A/ Soe ]ð ͤ r 17,647 r 28,7176 16,817 : 
California ` ⁰ ees sete ler 48,886 86,255 87,218 65,811 
Colorado. 3 2d. eet ĩðâ comede s. 8,785 7,988 4,507 9,5 
Connecticſuahlalꝶ ſ 7,198 15,649 8,719 19,695 
eh ĩð -w ĩðV 42, 816 64,332 ; 181,621 
Georgia). d sr ME ES ss sss 80,669 69,897 87,074 82,484 
Hawaiil- U S oc ee re a 6,056 14,857 5,005 18,494 
TORO EE 4,149 6,118 8,094 ; 
Tilinoig EE 61,991 106,084 56,260 94,225 
Indiina-- yl Tis EE 26,288 48,218 27,511 50,919 
TOWN. ucc es psum ss c EE 125,889 144,977 27,457 
lr ee eee ee 114,908 28 ,697 114,547 129,849 
Kentucky 1. ........... 2.2 -- 2. lll l lll lll Ll ll... 82,514 52,296 84,279 59,690 
Louisiana 1L... . seem ceu uses ,688 14,189 9,1 14,886 
Ä Ä ²˙ ³ ˙ ⁰˙m:mä] kr ⁰ʒ 88 1,188 2,918 1,078 
Maryland. o C l l l d y eae cia 15,912 84,770 19,481 41,978 
assachusetts... .. _ ee ege ese cea enr ,816 28,582 7 
Heier ⁰ ee doe e 40,705 49,240 89,754 50,817 
Minnesota 5, 888 14.846 5, 757 16,318 
Mississippi. ß . . oes EEN r 726 r 709 1,185 ,1 
All EE 41,099 164,772 42 ,478 168,219 
S ꝰ˙i y ec ass tacos s W 4,074 5,627 
Nebraska. EE 4,174 7,892 4,251 7,645 
Nevada. EE 2,581 8,800 8,829 5,926 
New Hampshire „ 429 8,433 528 8,748 
New Jersey Eeer A 8 13,469 86,057 18,661 53,088 
Meer... EE de ae 12,918 15,887 2,7 5,499 
New York... ZVV AL D a ad 87,718 18,418 38, 138 77, 825 
North rel md se wu aim nm 80,917 58,026 32,297 62,741 
North Dakotraa n ll lll l ll lll 2 w 
Ohio Gł ëAAVw.. aes cs 46,891 88, 872 48, 498 90,821 
Oklahoma... oe Est Eed 19,449 27,125 19,448 26,574 
Oregon_____._... .. ck ðê EE 13,794 26 , 708 10,915 18,880 
Fenn. 8 64,467 118,469 67,307 124,340 
Rhode Ialand[ n “7 “P “) mn 2... l.l. l.l... 3 422 329 28 
South Carolina 11.047 17, 852 12,482 21,819 
South Dakota___..__....-..--.-....---..-.-----. 2,199 8,874 2,665 10,864 
r d Eet 82,869 48,665 35 , 942 55,512 
Do ET aoe et eee ET Eu am 41,168 1 62,144 49,314 1 66,678 
Utah. c2 nod .. . 2,556 5,885 8,884 6,005 
VC "AE r 2,496 r 27,940 8,300 26,170 
F ³˙¹àA AAA 84,648 68,482 89,987 74,090 
Washington 12, 486 20,489 14,712 1 28,764 
West Virginia 1 18,066 1 11,649 1 21,298 
Wisconsin... ng 15,568 25,105 19,894 29,681 
Wyoming. EE 2,894 4,789 8,549 5,768 
Undistributed I l... eee 9,145 28 , 882 1,278 10,058 
/ ³˙0dñ ] L l ĩ r 876,128 71,594,065 923, 852 1,688,382 
Pacific Island Possessions____.._....-.---...-.-.-- 723 1. 726 880 2,897 
Puerto .... y K e 12, 130 29, 847 13, 504 32, 792 
Virgin n.. .-.....-.-..- r 643 w 726 2,255 
r Revised W Withheld to avoid disclosing individual company confidential data; included with “Un- 


distributed” (excluding possessions). 

1 To avoid disclosing individual company data, certain State totals are incomplete; therefore, direct compari- 
sons between output and value data for 1971 and 1972 cannot be made. The portion not included has 
combined with Undistributed.“ The class of stone omitted from such State totals is noted in the summary 
chapter of this volume. 

* Data may not add to totals shown because of independent rounding. 
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Table 4.—Dimension stone shipped or used by producers in the United States, 
by use and kind of stone 
(Thousands) 
1971 1972 
Kind of stone and use 
Short Cubic Value Short Cubic Value 
tons feet tons feet 
GRANITE 
Roug 
Architectural... e 60 651 $1,987 46 513 $2,139 
Construction ............... 56 687 5 652 6 
MonumentallkMkS 194 2,248 11,067 287 2,889 11,266 
Other rough stone (3) 2 (8) 
Lët 88 W W W W W 
Bawed. . t See ase 411 4128 991 14 156 W 
House stone veneer. rr 6 72 492 6 71 132 
Construe tion 18 228 1,425 10 111 686 
Monumental....................- 88 885 8,416 83 402 10,125 
Sb ! 151 1,818 5, 579 130 1,587 6,217 
ER 1 12 W W W 
Paving block W W W W W 
Other dressed stone 22. 44 530 7,963 42 505 11,455 
I 222-2- -2-2-2-2 575 6,764 88,538 621 6,842 42,641 
LIMESTONE AND DOLOMITE 
Rough: 
Architectural... 2-2-2 219 2,989 4,681 175 2,400 4,070 
Construction )))) 48 526 581 56 706 846 
agging '*......................- 17 212 209 18 220 246 
Other rough stone 2. W W W 1 18 21 
Dressed: 
Cüt ee es ee eU 59 792 5,558 49 646 5,465 
Sawed osc ccc ke eee 88 515 1,755 80 402 1,377 
House stone veneer . 61 800 1,881 68 894 2,046 
Construction 21 259 356 12 145 219 
Flagging gz 2 22 38 2 25 50 
Other dressed stone 1000 7 98 65 1 12 88 
// ²˙mAAͤ coke s SE 468 6,159 15,122 411 5,469 14,878 
MARBLE 
Rough: Architecturalll 11 126 480 9 102 484 
Dressed : 
Cüt 8 25 285 8,949 21 249 7,908 
%% A 8 90 1,376 5 62 932 
c erer C | 1 82 874 6,799 : dr bi 
onstruction. .....-..--.---.-.-- " 
Monumental S 88 u27 816 6,275 
ots!!! eo L 75 875 17,604 71 888 16,541 
SANDSTONE, QUARTZ AND QUARTZITE 
Rough: 
Architectural 34 441 599 42 558 614 
Construction 11. 40 504 654 14 978 872 
Flaggin gg W W 1.789 18 218 894 
Other rough stone cc. W W 1 10 11 
Qut A Pot em Le Se Em 68 942 3,187 21 278 1,189 
Curbing 32225626 eee ose ee Ge w w (3) 5 23 
Sawed 1½n 50 668 2,221 W W W 
House stone venee r. w W 27 342 907 
Flagging 22 18 240 689 17 207 472 
Other uses not listed 1IlhIlI . 122 r 1,541 r 1,015 32 429 2,752 
Totalt* . ˙· ¹»w- A3 r 882 14,886 110, 109 231 3,011 7,684 
SLATE 
Roofing slate 6 r 28 ET r 2,055 12 zu 1,369 
Millstock: 
Structural and sanitary... ........ 18 e 8,158 14 = 2,499 
Blackboards, ete. i000 4 zs 815 1 Ra 178 
Billiard table top w zx w 4 E 641 
TOU HEEN 22 = 8,968 19 2 8,318 
JJ 37 es 1,047 86 SH 1,146 
Other uses not listed 17. 13 Be 1,511 14 = 1,576 
er E r 94 " r 8,682 80 "T 7,404 


See footnotes at end of table. 
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Table 4.—Dimension stone shipped or used by producers in the United States, 
by use and kind of stone—Continued 


(Thousands) 
1971 1972 
Kind of stone and use — [| O_UOT ——qn—O—sM ñäůZ3－)Hͤ— — 
Short Cubic Value Short Cubic Value 
tons feet tons feet 
OTHER STONE 185 
Rough: 
Architectural... ................. 6 70 $77 14 166 $142 
Construction ))). 30 214 528 43 509 645 
er, LEE 1 8 117 2 20 219 
Construction W W w 4 53 70 
Flagging.................-.....- W W 154 W W W 
Structural and sanitary purposes. T2 w W W W W w 
Total 4$ — |. 2 cl uui ege 67 640 2,875 66 783 1,964 
TOTAL STONE 
Rough: 
Architectural. ..................- 831 4,232 7,840 286 8,735 7,411 
Construction ).. 188 2,101 2,515 289 2,991 8,172 
Monumental 195 254 11,088 287 2,891 11,278 
Flagging.......................- 132 1,666 1,904 86 447 1,169 
Other rough stone 1999 38 66 2 30 
Cut eh 194 2,524 25,685 117 1,476 20 , 442 
Saeed. LLL. l LL lll. 81 1,062 5,548 65 5 4,814 
Howse s iere veneer..............- 100 1,291 4,044 110 1,424 4,106 
Construction 42 523 1,861 82 881 1,706 
Roofing 150 FP DES r 23 ae r 2, 055 12 = 1,869 
Millstock (slate) ...............-- 22 =% 3,968 19 a 8,318 
Monumental....................- 49 571 13,715 65 778 19,511 
Curbing. ege o au u tends 170 2,049 5,991 130 1,548 6,241 
Flagging.......................- 68 8 2,067 61 0 1,806 
Other uses not listed 8... 33 258 4,841 81 220 i 
Total B EEN r1,626 r18,951 93, 132 1,490 17,061 90,763 


r Revised. W Withheld to avoid disclosing individual company confidential data. 

1 Includes irregular shaped stone and rubble. 

2 Includes flagging and other unspecified rough stone. 

3 Less than }4 unit. 

4 Includes other uses not specified. 

s Includes figures where symbol W appears to avoid disclosing individual company confidential data. 1972 
data also include uses not specified. 

s Data may not add to totals shown because of independent rounding. 

7 Data includes small amounts of monumental and other rough stone where symbol W appears. 

8 Includes monumental stone and uses not specified (1972 only) 

° Data includes small amount of monumental stone (1971 only). 

10 Includes monumental stone (1972) and uses not specified. 

11 Data combined to avoid disclosing individual company confidential data; also includes flagging, monu- 
mental, rough construction, and uses not specified. 

12 1971 data include dreased stone used for house stone veneer and construction. 

u 1971 data include stone for curbing. 

1 Data include dressed stone used in 1972 for construction, monumental, and structural and sanitary pur- 
poses; also, figures where symbol W appears to avoid disclosing confidential data in sandstone, quartz, and 

uartzite. 

* 1 Includes small amount of slate used for house stone veneer. 

16 Includes slate used for electrical purposes and where symbol W appears for slate. 

1? Includes slate used for aquarium bottoms, building stone, fireplaces, and flooring. 

18 Produced by the following States in 1972, in order of value of output and with number of quarries: Hawaii 
(4), California (16), New Mexico (8), Maryland (4), Pennsylvania (3), Virginia (1), Oregon (2), and Washington 


925 Includes sawed stone and house stone veneer. 

20 To avoid disclosing confidential data, figures indicated by symbol W are included in “Total” for “Other 
stone.”’ 

21 Includes small amount of uses not specified. 

22 Data includes stone for paving blocks, structural and sanitary purposes (excluding slate), and uses not 
specified; slate used for aquarium bottoms, building stone, fireplaces, and flooring. 
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Table 5.—Granite (dimension stone) shipped or used by producers in the 
United States in 1972, by States 


Active Quantity Value 


State quarries (short (thou- 

tons) sands) 
Lë WT EE 8 5,429 $829 
Connecticut: E SSS 8 2,769 w 
Georgia- u a oh ee et ES Tm Sain 80 233, 949 6,660 
ttt A 7 63, 013 4,016 
e, . n ß 14 22, 075 W 
CJJõ˙ĩr½%½)fſyꝙ r è y y 1 2, 065 358 
PCJJö˙Üê¹ewyy ⁵ 1 500 10 
New YORk.. f ͥ a A Zt ELA es e EE 4 16, 455 738 
F ˙rͥ ͥ ²˙ RM ER EE mi Ear 3 „399 367 

LI ui EE 2 186 

South Carolina... __ eee eee eee y de ee kee E 6 12,104 4 
South Dakota... q 86,678 7,014 
AN, Ale EE 1 85 6 
zz ß 1 W 2 
Wisconsin.. ˙ “; ³²˙ixñx ] Am z ei NM eld qM e RUN m dj. 7 8.204 2,112 
A/ ³·mmnQAU!üwARhhfſGſG0 ⁵⁵¼ A 8 37 214,009 20,537 
dic EMT" dy eee eee et 132 621,165 42,641 


W Withheld to avoid disclosing individual company confidential data; included with “Other States. 
1 Includes quarries in Colorado (2), Maine (5), Maryland (1), New Hampshire (2), North Carolina (15), 
Texas (4), Vermont(8). 


Table 6.—Limestone and dolomite (dimension stone) shipped or used by producers 
in the United States in 1972, by State 


Active Quantity Value 


State quarries! (short (thou- 

tons) sands) 
e ß ß ß 17 257, 115 $9,582 
LA u cee ee ss Ec EUM MORE 4 , 686 254 
Minnesota mama S aaa cec LEE M IM EE ‘ 18, ne 1,285 

ebrask&__ tree eer eu Mage E 
New YORK... ⁵˙».Ü Ä⁵⁵ exitu ⁰ be ⁵⁰ 8 1 500 W 
! ð˙ “n! ⁵ - Xx k 3 2,088 28 
Washington. pp ñ p 1 586 15 
/ ² AA ³ ³ Aͥ Add causes 27 67, 504 1. 260 
Other Stgteg3 u. ul wu ³˙¹w1Aqꝛ 0dr -m. ß ae sŠ 27 59, 818 ; 

Totali: EE 85 411,065 14,878 
Puerto RICO. 222 ß ß ß eee E EE E (4) 188,594 426 


W Withheld to avoid disclosing individual company confidential data; included Beier “Other States." 

1 Count may be duplicated for quarries that produce more than one kind of sto 

2 Includes quarries in Alabama (1), California (3), 1 (1), Illinois . Dages (5), Michigan (3), 
Missouri (1), “Ohio (3), Rhode Island (1), Texas (4), and Virginia (8). 

3 Data may not add to totals shown because of independent rounding. 

4 Data not available. 
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Table 7.—Sandstone, quartz and quartzite (dimension stone) shipped or used 
by producers in the United States in 1972, by State 


Active Quantity Value 


State quarries! (short (thou- 
tons) sands) 
; ²“ꝛ³z⅛:r ] P;. ³ yy y ee ete Me ie 21 7,380 $165 
KARTEN A 8,596 213 
Lë ei TEE A 1,082 
e, EE ³ĩð—³A ĩð2ifĩ 8 20 7,629 155 
Senne ð ᷣ y 3 4,740 56 
Georgia a er ee yd y e Ga 1 w 42 
LC TN, WEEN A 10,658 250 
6-:ñẽ TT EE yy y 1 35 
New York; -osese tetano anaona eue ves uisi c D eL e er EE 9 28,978 1,612 
Ohio: eae EE ß 22 86,715 2,820 
Pennsylvania___ oc ocolos ee es oe ee a es 19 40,876 855 
TTT EE A 9,066 889 
JJ ͥ ͥ ⁰¹ ³ ³ ⁵³ EE Ee 3 W 18 
ww EE 6 2,290 W 
WYOMING ⁵ĩ ¾ — . x. y EE 1 308 
Other d ⅛ð« ⁰ꝶm d ð d ĩðé eee backed 21 22,844 1,075 
Totalt: ou u u Ee ³WA—¹eW—w . ðx ß ʒ 8 148 280,692 7,684 


W Withheld to avoid disclosing individual company confidential data; included with “Other States.” 

1 Count may be duplicated for quarries that produce more than one kind of stone. 

? Includes quarries in Alabama (1), Idaho (1), Indiana (8), Michigan (1), Minnesota (1), Missouri (1), Nevada 
W, New zun (i. New Mexico (1), North Carolina (2), South Dakota (2), Virginia (2), Washington (2), and 

est Virgin š 

3 Data may not add to totals shown because of independent rounding. 


Table 8.—Crushed and broken stone shipped or used by producers in the United States 
in 1971 and 1972, by kind of stone and use 
(Thousand short tons and thousand dollars) 


1971 1972 
Kind of stone and use 


Agricultural purposes ?. 2.222.222 ee 217 598 133 166 
Cement manufacturer 1,821 1,721 32,517 3 8,431 
Other uses4_______ E m iesu eg 1,420 2,191 uu == 
Totals; 20230. ] d mr susu Cas ama 8,459 4,504 2,650 8,598 
Agricultural P e w 1,609 W w 
cu Purpose aes Ene d ER j 
oncrete aggregate (coarse h 19,337 28,945 18,579 81 ,267 
Bituminous aggregate. ...........................- 15,159 29,527 16,088 29,880 
Maca T Geert 8,6 6,601 8,966 6,499 
Dense gra road base stone 28,858 49,217 37,877 66,219 
Surface 5 32; 8 5,216 9,107 5,696 9,837 
Unspecified cons on aggregate and roadstone..... 7,807 11.240 10,048 17,024 
Riprap and jetty stone 8,118 4,086 ; 
Railroad ballast..............--.-----.----------- 5,888 8,108 6,162 9,169 
Filter stane... 138 8 
UI .. yß 165 168 97 88 
EREECHEN r 4,612 r 5,712 8,718 5,408 
TOUS cuu se hes chee ees eee r 92,912 r 156,177 106,266 182,930 
LIMESTONE AND DOLOMITE 
Agricultural purposes: ) r 32,049 r 62,422 27,140 58,486 
Concrete aggregate (coarse)...___.._..-..-.-------- 96,378 r 155,817 100,1 167,746 
Bituminous aggregate............................. r 47,567 r 88,682 49 ,977 90,520 
SChOSM EE 27,617 542 26,993 17 
Dense graded road base stoned 130,515 195,178 189,257 210,882 
Surface treatment ;;; ́?td ( ( 8 r 88,999 r 55,933 38,704 65 , 799 
Unspecified construction aggregate and roadstone.... 56,570 92,785 71,647 117,781 
Riprap and jetty stonennnn LL lll... r 10,999 r 16,690 12,985 19,725 
d Dellast on 6mmꝶ . meu us 6,158 8,925 ; 10,918 
Filter stong... ««««õé:“ ll. lll2.ll- 878 620 889 
Manufactured fine te (stone sand). .......... 4,507 1,442 4,752 8,662 
Terrazzo and exposed aggregate 116 1,866 124 1,488 
Cement manufacture_.._._......--...--.--------- 100,770 119,853 101,304 118,199 
Lime manufacture 27,861 52,460 28,858 46,818 
Dead-burned dolomite. ........................... 1,56 ; 1,670 e 
Ferrosilieoõo n. 1.08 


See footnotes at end of table. 
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Table 8.—Crushed and broken stone "p! gs or used by producers in the United States 
in 1971 and 1972, by of stone and use—Continued 


(Thousand short tons and thousand dollars) 


1971 1972 
Kind os stone and use —  —  Do".s"Ns SWOƏNs NH Sə$ — 
Quantity Value Quantity Value 
LIMESTONE AND DOLOMITE—Continued 
Flux nnn ee ead Supiy 24,284 88,828 24,728 40,422 
Refractory stonn nn 9 5 1,045 
Chemical stone for Alkali Works 8,083 7,226 4,199 9,205 
Special uses and produets 2. ------------------- r 974 r 8,898 876 3,386 
ineral fillers, extenders, and whiting............... 2,891 21,368 2,984 22,116 
Srl; W W 635 1,688 
j| SEC Ete u a ͤ y 1,426 1,201 i 4,841 
clem. ee eM unc DLL E 1,452 5, 1,794 6,827 
pel refining 32. ey E w W 560 2,810 
Qu. Ehe 15,588 89,060 18,980 84,544 
Totals o uuu taspa '—. r628,085 r1,016,088 671,496 1,090,707 
MARBLE 
5 purposes 60 175 44 289 
acadam aggregatek-t 22 e 83 w 
Concrete aggregate (coarseꝛꝛ | 
Dense graded road base stone_..._...-.--.--------- 
Unspecified construction aggregate and roadstone..... 19 410 1,380 862 8,826 
Riprap and jetty stone...........................- 
Filter stone 21.029949 0 ee od y 
Manufactured fine aggregate (stone sand). .......... 
Terrazzo and exposed aggregate . 160 2,580 208 8,086 
Mineral fillers, extenders, and whiting !!............. 1,010 183,121 1,047 17,854 
Other uses ii w W 8 W 
Totals. EECH 1,641 17,256 2,247 25 ,005 
SANDSTONE, QUARTZ, AND QUARTZITE 18 
Concrete aggregate (coarse )))) 2,790 5,634 2,092 4,061 
Bituminous aggregate 2,489 4,385 1,618 8,547 
Macadam a gato. 1 ee v 8 849 457 851 571 
Dense graded road base Mone 777000000 ee 8,017 14,718 8,744 14,216 
Surface treatment aggregate "rc Et 798 2,088 951 1,842 
Unspecified construction aggregate and roadstone..... 8,842 8,197 3,290 5,975 
Riprap and jetty stone 1,068 2,791 2,218 4,550 
Railroad ballas 610 890 1,014 1, 
Filter stone MEER 17 60 
Manufactured fine aggregate ue Sand)... 245 1,010 843 930 
Terrazzo and exposed ES EXCEPT 8 56 1,006 28 847 
Cement and lime manufacture 610 1,063 522 1,288 
Folien 294 1. 105 227 876 
Flüx hh 88 1,833 5,835 1,102 4,149 
Refractory stone. .......... LL LL cll clle ll lll. 255 8,379 211 1,746 
Abrasives__ Ee otii e. 42 199 45 
CGI888:. erl u ese 88 967 4,082 925 8,815 
Other uses “ et r 6,621 r 18,122 3,100 8,960 
Otel owe ars EE r 30,898 r 74,521 26,817 57,994 
SHELL 
Concrete aggregate (coarseꝛꝛꝛꝛ 6,406 8,858 W W 
aded road-base stone 2,600 2,755 1,675 2,098 
Uns fied construction aggregate and roadstone 1. 1,842 8,900 8,281 8,185 
Cement and lime manufacture. .................... 4,859 7,218 5,675 9,801 
Other uses 18... 2,830 7,357 5, 980 10,042 
Total ER 18,587 80,088 16,610 29,571 
TRAPROCK 
Agricultural purposes w w 444 W 
Concrete aggregate (coarse)____.....--------------- 9,153 25, 139 6,643 16,688 
Bituminous aggregate EE 11,282 24,260 11,469 25,494 
Macadam aggregate 1,801 8,708 P215 8, 
Dense grade road basa Nene EE 14,478 24,796 13,361 88,880 
Surface treatment aggregate 8,956 7,046 5,341 9,430 
Unspecified construction aggregate and roadstone..... 22,234 44,224 28,811 53,024 
Riprap and jetty stone______ es eerste eae 8,056 6,08 : 6,644 
Railroad ballsst -----------------------------0 989 1,589 2,832 8,758 
Filter stonie 8 117 287 
Manufactured fine aggregate (stone sand) 196 w 231 811 
ORDEN ur e EN Dee POOR S 898 1,686 1,018 
Other uses coe a Scio peces .... ees 7,678 23 ,437 3,966 12,311 
Totali- E 75,303 160,281 80,462 170,828 


See footnotes at end of table. 
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Table 8.—Crushed and broken stone wird gn or used by producers in the United States 
in 1971 and 1972, by kind of stone and use—Continued 
(Thousand short tons and thousand dollars) 


1971 1972 
Quantity Value Quantity Value 


Kind of stone and use 


OTHER STONE 


Concrete aggregate (coarse )))) 1,127 2,708 1,159 2,828 
Bituminous aggregate...........................- š 2,567 5,014 2,202 8,685 
Macadam (^ MCCC TROP eos 208 864 278 w 
Dense graded road base stone 4,919 7,706 8,051 5,158 
Surface treatment JJ 818 1.199 591 807 
Unspecified construction aggregate and roadstone..... 5,758 9,651 2,911 5, 675 
Riprap and jetty stoned 3,170 4,914 1,788 2,650 
Railroad ballast 2 ----- -eee 1,588 1,287 w 1,072 
Mineral fillers, extenders and whitin g w w w w 
Fl! ⁵ ( 8 w w 578 741 
Other uses iz 2,981 4,146 1,789 2,817 


lll! ee et eae 23,076 86,985 14,298 24,442 


Agricultural purposes r 88,695 r 69,088 28,998 64,521 
Concrete aggregate (coarse)))))) ) 135,440 227, 641 133,471 227, 868 
Bituminous aggregate r 79, 064 r 146,868 82,560 157,077 
Macadam aggregate Eed 83,593 54,666 88,110 54,600 
Dense graded road base stone. ....................- 190,342 296,117 210,013 337,017 
Surface treatment aggregate 145, 437 r 76, 164 51,943 89,128 
Unspecified construction aggregate and roadstone..... 96,969 168,624 113, 406 202,914 
Riprap and jetty stone. ..........................- r 21,411 r 86,106 24,560 41,187 
Railroad ballast 2 2 L2... Ll. ll 14,678 20,799 18,021 26, 443 
Filter stone- nnd 618 1,820 636 1,858 
Manufactured fine egate (stone sand) 5,513 10,367 5,869 12,818 
Terrazzo and exposed aggregate 837 4,985 402 5,075 
Cement manufacture 108,115 129,971 108,857 129,743 
Lime manufacture) 80,880 56,562 80,051 49,886 

Dead-burned dolomite- ..- 222... - 1,565 2,808 1,67 i 
Ferrosilicon...._...._....-.---------------------- 1,290 2,899 1,257 2,904 
Flux EE 25,567 44,158 25, 880 44,571 
Refractory stone 1,204 6,745 605 „792 
Chemical stone for alkali works. 3,033 1,226 4,199 9,205 
Special uses and products 33... 1,017 4,099 1,071 4,889 
Mineral fillers, extenders and whiting. -------------- r 5,115 r 87,148 4,428 40,587 
Ei. su Su uya s D m 8 8,279 8,351 6,63 6,718 
Glass NFORCE 2,420 9,726 2,718 10,142 
Expanded slate___.___.-_.---___-_-_.------------ w 1,270 5,715 
ther uses !9. |... — ; 84,415 83,545 81,394 68,391 
Totāl parc rr r 874,497 71,500,988 922,361 1,592,569 


r Revised. W Withheld to avoid disclosing individual company confidential data. - 

| Produced by the following States in 1972, in order of tonnage: South Carolina, Mississippi, Texas, Michigan, 
npma, Indiana, North Carolina, Minnesota, and Nevada. 

2 [ncludes marl used in agricultural limestone, agricultural marl, and other soil conditioners and nutrients, 
and minor amounts of filler; 1971 data also include stone used in poultry grit and mineral food. 

3 Data include small amount of fill. : 

* Data include stone used in dense-graded road-base stone, lime manufacture, and uses not specified. 

5 Data may not add to totals shown because of independent rounding. . 
, Sé Includes agricultural limestone, agricultural marl and other soil conditioners, and poultry grit and mineral 


7 Includes stone used in manufactured fine aggregate, terrazzo, cement manufacture, mine dusting (1972), 
asphalt fill (1972), drain fields, roofing aggregate, chips and granules, waste material (1972), other filler (1971), 
uses not specified, and any data represented by the symbol W in granite. 

8 Includes stone used for abrasives and mine dusting. 

° Data include stone used in acid neutralization, building products, paper manufacture, roofing aggregates, 
chips and granules, waste material (1972), uses not listed in smaller quantities, uses not specified, and any data 
represented by the symbol W in limestone and dolomite. : 

10 Data combined to avoid disclosing confidential data includes surface treatment aggregate (1972). 

1! Includes a minor amount of stone used in roofing aggregates, chips and granules, and any data represented 
by the symbol W in marble. 

12 Data represent uses not specified. ` 

1 ground sandstone, quartz and quartzite. Exeludes stone used in the manufacture of industrial 
sand in : 

M Includes stone used for agricultural purposes, building products, fill, porcelain, pottery and tile, roofing 
aggregates, chips and granules, uses not listed in small quantities, uses not specified, and any data represen 
by symbol W in sandstone, quartz and quartzite. 

15 Includes stone used in surface treatment aggregate, and bituminous aggregate (1972). 

16 Includes stone used for GE purposes, lime manufacture (1971), asphalt filler (1971), other fillers 
(1971), uses not specified, and any data represented by the symbol W in shell. 

17 Data include stone used for terrazzo (1972), asphalt and other fillers, drain fields, roofing aggregates, 
Chipa ma anules, Komm not listed in smaller quantities, uses not specified, and any data represented by the 
symbo n traprock. 

13 Includes stone used for agricultura] purposes, cement manufacture, roofing See Mën chips and granules, 
uses not listed in smaller quantities, uses not specified and data represented by the symbol W in other stone. 

19 Data includes stone used in roofing aggregates, chips, and granules, building products, flour (slate), uses 
not listed in smaller quantities, and uses not specified. 
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Table 9.—Number and production of crushed-stone quarries in the United States, 
by size of operation 


1971 1972 
Annual production Number Production Number Production 
(short tons) of — I of 
quarries Thousand % quarries Thousand % 
short tons of total short tons of total 
Less than 25, 000 1,872 r 15,847 1.8 1,756 14,885 1.6 
25,000 to 49,9999 597 21,367 2.4 521 18,809 2.0 
50,000 to 74,999 841 21,189 2.4 850 21,400 2.8 
75,000 to 99, 99999 283 19,903 2.8 246 21,816 2.8 
100,000 to 199, 9999 r 518 r 75, 845 8.7 536 16,667 8.8 
,000 to 299, 9999 808 16,174 8.7 886 82 ,870 9.0 
800,000 to 399,999. 288 , 89 9.5 225 78,252 8.5 
400 to 499, 99999 147 65,838 7.5 160 71,911 7.8 
500,000 to 599, 9999 99 58,974 6.2 105 57,761 6.8 
600,000 to 699,999 78 ,29 5.8 84 54,051 5.9 
700, 000 to 799, 9999 49 36, 559 4.2 55 41,080 4.4 
800,000 to 899 ,999___._........-. 54 45 ,692 5.2 86,578 4.0 
900,000 and over. 185 r 808,970 85.8 211 846,830 87.6 
Totali. À r4,719 r 874,497 100.0 4,627 922,861 100.0 
r Revised. 
1 Data may not add to totals shown because of independent rounding. 
Table 10.—Crushed stone shipped or used in the United States 
by method of transportation 
1971 1972 
Method of transportation Thousand % Thousand % 
short tons of total short tons of total 
a EE r 646,987 74 698,108 75 
Rail EE 86,610 10 101,688 11 
SC EE 71,164 ,15 7 
EIERE ucu. dd umur TTE REN 25,940 8 26 ,620 8 
RT TT EE 44,455 5 87,791 4 
NV EE AAA 8 r 874,497 100 922,361 100 
z Revised. 
1 Data may not add to totals shown because of independent rounding. 
Table 11.—Granite (crushed and broken stone) shipped or used by producers 
in the United States in 1972, by State 
(Thousand short tons and thousand dollars) 
State Quantity Value State Quantity Value 
EE 81 197 South Carolina. 9, 526 16, 009 
ED F 29.668 60.820 Tarinis F 14,256 25,984 
Maine___ T0 : '245 Washington... ---.-..-..-- 1,242 : 
New Hampshire 47 45 Wisconsin 1,267 
New Jersey 2,586 5,484 Wyoming................- , 529 w 
North Carolina -_ 26,112 46,615 Other States 14... 13,940 24,863 
Pennsylvania 348 867 — A 
Rhode Island. ............- 829 w Total U U |. 106,266 182,980 


W Withheld to avoid disclosing individual com er. confidential data; included with “Other States.” 

1 Includes Alabama, Arizona, Arkansas, Colorado, Connecticut, Idaho, Maryland, Massachusetts, Michigan 
Minnesota, Missouri, Montana, Nevada, New York, Oregon, and Vermont. 

? Data may not add to totals shown because of independent rounding. 
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Table 12.—Traprock (crushed and broken stone) shipped or used by producers in the 


United States in 1972, by State 


(Thousand short tons and thousand dollars) 


Quantity Value State Quantity Value 


State 

/r ⁰ͤ 221 2,114 New LOor Kk 2,658 
Arizona 613 Oklahoma. ...............- 
California 4.068 7,548 Oregon... ------------- 10,118 16,861 
Connecticut 8,288 16,977 Pennsylvania 5,479 11, 
Hawaii. 8,596 ; Virginia 4,56 9,877 
Idaho... . . l... enses 1,044 2,260 Washington 11,814 16,521 
Massachusetts 4,616 9,898 Wvoming ------------ 11 

3 97 2 Other States 114. ^ 21,076 
Montana.................- 2,159 1,954 
New Jersey 15,201 ; e!!! 8 80,462 170,828 
New Mexico 988 Puerto Rico. .............. 1,515 

W Withheld to avoid discl individual company confidential data; included with “Other States.” 


1 Includes Maine, Maryland, 


ichigan, Missouri, New Hampshire, North Carolina, Texas, and Wisconsin. 


3 Data may not add to totals shown because of independent rounding. 
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Table 14.—Shell shipped or used by pro- Table 15.—Calcareous marl shipped or used 


ducers in the United States in 1972, by by producers in the United States in 1972, 
State by State 
(Thousand short tons and thousand dollars) (Thousand short tons and thousand dollars) 
State Quantity Value State Quantity Value 
Louisiana 9, 190 14, 886 Indiana. ----.-------------- 26 24 
Mississippi. --.---------- 152 159 Michigan. .---------------- 79 81 
D e 4,864 7,298 Other States 114. 2, 545 8,498 
Other States 11. 2,404 7,277 —T S. c  —ə  ——-. 
— r  — —— Total... loc 2,650 8,598 
Total?.............. 16,610 29,571 


— MM 1 Includes Minnesota, Mississippi, Nevada, North 
; 1 SSES Alabama, California, Florida, and Mary- Carolina, South Carolina, Texas, and Virginia. 
and. 
2 Data may not add to totals shown because of 
independent rounding. 


Table 16.—Sandstone, quartz, and quartzite (crushed and broken stone) shipped or 
used by producers in the United States in 1972, by State 
(Thousand short tons and thousand dollars) 


State Quantity Value State Quantity Value 
Alsabeama .................- 57 160 Pennsylvania... 8,565 7,898 
Arizoná.....— ull cm 556 1,440 South Dakota. ...........-. 941 1,897 
Arkansass s 5, 706 8, 800 RK EE 1,058 2,121 
California 5,318 10,744 Eeer 8 
Colorado 215 Vermont 51 181 
Georgia 83 100 Virginia____ Soe Lado EE 736 1,080 
Missouri. 221 W Washington 898 2,460 
Montana 388 978 West Virginia 1,013 2,129 
New Mexico 110 165 Wisconsin 1,143 1,756 
New York............--..- 714 2,142 Other States 114. 2, 728 10,434 
orth Carolina 168 

IJ 8 921 2,657 Total?.............. 26,817 57,994 

Oregon 185 


W Withheld to avoid disclosing individual company confidential data; included with Other States." 

1 Includes Connecticut, Idaho, Kansas, Kentucky, Maryland, Michigan, Minnesota, Nevada, New Hamp- 
shire, Oklahoma, Tennessee, and Wyoming. : i 

2 Data may not add to totals shown because of independent rounding. 


Table 17.—Miscellaneous varieties of stone (crushed and broken) shipped or 
used by producers in the United States in 1972, by State 
(Thousand short tons and thousand dollars) 


State Quantity Value State Quantity Value 

Alaska. ..----------------- 400 701 Oregon ----------------- 240 816 
California 4,217 7,774 Pennsylvania. ............. 1,840 W 
Colorado w 189 Rhode Island. ............. w 23 
Hawaii... Eeer 180 W [1 eU 2 w 
Indiana 242 588 Washington 148 198 
l0WS d .. ....-- 25 43 Other States 1. 6,432 14,620 
Ill 9 20 — — — — 
New Mexico 864 W Total 49h39)ꝝ::᷑:!: 14,298 24,422 

Puerto Rico. .............- 2,867 13,674 


W Withheld to avoid disclosing individual company confidential data; included with “Other States.” 

1 Includes Arizona, Ar ; M'ensas. ana, Maryland, Massachusetts, Michigan, Minnesota, Missouri, 
Montana, Nevada, New Hampshire, New York, North Carolina, North Dakota, Oklahoma, South Dakota, 
Utah, Vermont, Virginia, Wisconsin, and Wyoming. 

? Data may not add to totals shown because of independent rounding. 


Table 18.—U.S. exports of stone 
(Thousand short tons and thousand dollars) 


Building and monumental stone Crushed, ground, or broken Other 

—— — j —— — —ä—— öWÜ˖nuanu- 

Year Dolomite Other Limestone Other factures 

—d . (value) —— — —— —ꝛL. —ęj8j:va of stone 

Quantity Value Quantity Value Quantity Value (vaiue) 
1970...........- 77 1.454 877 1.755 8,459 888 8,288 1,818 
19111 87 1.639 905 r 1,823 r 3,752 585 8,871 1,822 
1972... u: 77 1.025 755 1,780 8,802 1,085 4,298 1,227 
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Table 19.—U.S. imports for consumption of stone and whiting, by class 
1971 1972 
Class 
Quantity Value Quantity Value 
thousands) (thousands) 
Granite: 
Monumental, paving and building stone: 
Rough... EE cubic feet. . 706,289 $1,895 498 ,860 $1,576 
Dressed, manufactured do.... 745,601 6,111 825, 697 810 
Not manufactured and not suitable for monumen- 
tal, paving or building stone short tons 811 11 1,141 25 
Other, n.s.p.f___ ðVi.d ĩ (1) 182 (1) 179 
J wacl oes eee soe recens XX 7,649 XX 9,890 
Marble, breccia, and onyx: 
In block, rough or squared. . ........ cubic feet. 29 , 752 268 25,412 295 
Sawed or dressed, over 2 inches thick do. 6,660 65 5,34 76 
Slabs and paving tiles superficial feet 6,700, 271 6,782 8,098,018 8,412 
All other manufacturess (2) 5,565 (!) 7,280 
// bati c our XX 12,630 XX 16,063 
Travertine stone: 
Rough, unmanufactured. ........... cubic feet. . 3, 520 15 7,091 28 
Dressed, suitable for monumental, paving and 
building stone.__ eer cce short tons 24,845 2,599 22,928 2,889 
Other, n.s.p.f___ ooo A eA n 8 O) 52 110 
Ke EE XX 2,666 XX 2,977 
Limestone 
Monumental, paving, and building stone: 
Rough... soos eee cubic feet. 175 (2) 5,955 4 
Dressed, manufactured short tons 1,026 102 8,885 29 
Crude, not suitable for monumental, paving or 
ding stone do.... 19,689 70 21,349 76 
, ß a eee (1) 26 24 
IJJJJ;örÜĩ³ð⁊5 XX 198 XX 133 
Slate: 
ee, square feet. 6,100 750 (2) 
Other, n.s.p.f____ 88 (2) 3,412 (1) 5,679 
J!!! 8 8,413 XX 5,679 
J SAEC 8 short tons 58,612 411 63, 886 557 
Stone and articles of stone n.s.p.f.: 
tatuary and sculptures_____.._....-.-.--.-.-- (1) 808 (1) 854 
Stone, unmanufactured____ ` short tons 1,289 282 29,978 486 
Building stone, rough cubic feet. 2,790 5 4,220 4 
Building stone, dressed. ............ short tons 847 83 514 69 
̃ ͤũ 0 m r uuu ERE (1) 1,764 (1) 2,291 
Total; ccc sss lucu xn. luc curiae esas asa XX 2,942 XX 3,204 
Stone, chips, spall, crushed or ground: 
Marble, , breccia, and onyx chips short tons. . 7,923 142 11,590 150 
Limestone, chips and spalls, crushed or ground 
do.... 1,551,929 2,207 1,850,205 2,567 
Stone chips ane spalls and stone crushed or 
oun n g. p f: oe es es do- 949, 458 1.320 1,885,240 1.976 
Slate e hips and C palla and slate crushed or 
ground_____ ec ois ho kate toweee cd do.... 295 2 14 5 
% hn Sos Se oe EE 2,509,545 8,671 3,197,049 4,698 
When a dry dry, ground, or bolted short tons. . 18,017 520 20,782 621 
Chalk w iting, precipitated... .......... do.... 1,699 143 1,895 150 
Total c cc c ci ca eu V ELIT 19,716 663 22, 677 771 
Grand total__ ⁵ð!B5 ⁰ . RR RISE XX 88,648 XX 43,472 
XX Not applicable. 
1 Quantity not reported; 


2 Less than Le unit. 
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Sulfur and Pyrites 


By Roland W. Merwin? 


There were significant improvements in 
conditions in the sulfur industry over 
those of 1971, with production, shipments, 
and apparent domestic consumption reach- 
ing alltime highs. This was a result of an 
upsurge in sulfur demand for fertilizer 
manufacturing and an improvement in ex- 
port demand. However, the price position 
remained weak at the lowest level in more 
than 20 years. This was a result of a con- 
tinuing worldwide oversupply situation. 
There were indications at yearend that 
there might be a moderate improvement 
in domestic prices in 1973. 

Production of Frasch sulfur increased 
substantially over that of the previous 
year, and there was an even larger increase 
in the production of recovered elemental 
sulfur. There was only a small increase in 
the production of sulfur in other forms. 
Shipments of sulfur in all forms by domes- 
tic producers increased because of increases 
in domestic consumption and export de- 
mands and a decline in imports. Shipments 
exceeded production, with the deficit being 
met by withdrawals from Frasch producers’ 


stocks. The total value of shipments of sul- 
fur in all forms increased from $176.2 
million in 1971 to $194.3 million in 1972. 
However, the average net shipment value 
f.o.b. mine or plant for Frasch and re- 
covered elemental sulfur, which accounted 
for 91% of the total shipments of sulfur 
in all forms in 1972, declined from $17.47 
per long ton in 1971 to $17.04 per long 
ton in 1972. 


The United States improved its position 
as a net exporter of sulfur in all forms. 
Exports of sulfur were substantially greater 
than those in 1971 in the face of strong 
competition and low price levels. There 
was a decrease in imports of sulfur in all 
forms. Imports from Canada decreased 
moderately below those of 1971, mainly be- 
cause of the phasing out of pyrites im- 
ports. Imports from Mexico decreased 
sharply because of the imposition of duties 
under the provisions of the Antidumping 
Act. 


1 Mining engineer, Division of Nonmetallic 


Minerals. 


Table 1.—Salient sulfur statistics 
(Thousand long tons, sulfur content) 


1968 1969 1970 1971 1972 
United States: 
Production: 
Stive ͥ a ⅛˙. 8 17,460 7,146 7,082 7,025 7,290 
Air 88 19,735 9,545 9,557 9,580 10, 196 
Exports, sulfunu rr 1,602 1,551 „433 1,586 1,852 
Imports, pyrites and sulfur... ........... 2.2. ll l.l... 1,754 1,795 1,667 71,429 1,188 
Stocks Dec, 81: Producer, Frasch and recovered sulfur... 12, 655 e 8,888 73,829 14,120 3,794 
uw EE: apparent, all forms 3. 9, 072 9,169 9,227 9,178 9,888 
orld: 
Production: 
Sulfur, elemental 2... lll ll 22l22-- 19,477 20,785 22,162 22,722 25,795 
wor. WEE 9,591 9,482 10,190 9,870 9,208 


r Revised. 
1 Includes 2 thousand tons of sulfur contained in native sulfur ores. 
* Measured by quantity sold, plus imports, minus exports. 
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DOMESTIC PRODUCTION 


Native Sulfur.—Native sulfur accounted 
for 72% of the domestic production of sul- 
fur in all forms. All of it was produced 
from Frasch mines in Texas and Louisi- 
ana. No sulfur ore production was re- 
ported during the year. 

In 1972, 13 Frasch mines produced sul- 
fur; one of these was closed during the 
year. The producers and mines in Louisi- 
ana were Freeport Minerals Co. at Garden 
Island Bay, Grand Isle, Grand Ecaille, and 
Lake Pelto; Jefferson Lake Sulphur Co. at 
Lake Hermitage (closed in March); and 
Texas Gulf, Inc, at Bully Camp. The pro- 
ducers and mines in Texas were Atlantic 
Richfield Co. at Fort Stockton; Duval 
Corp. at Pecos; Jefferson Lake Sulphur Co. 
at Long Point Dome; and Texas Gulf, 
Inc, at Boling Dome, Fannett Dome, Moss 
Bluff Dome, and Spindletop Dome. 

Production of domestic Frasch sulfur in- 
creased in 1972, being 4% more than that 
of 1971 and only 2% lower than the all- 
time peak production in 1968. This was a 
reflection of a substantial increase in the 
demand for sulfur in both domestic and 
foreign markets. 

There was a continuing tendency to con- 
centrate production in the larger low-cost 
mines to counteract the adverse effects of 
low sulfur prices. During 1969, nine pro- 
ducers operated 21 mines. By yearend 1972, 
this was reduced to five producers operat- 
ing 12 mines. Based on the normal pro- 
duction rates prior to closing, these nine 
closures (two in 1969, five in 1970, one in 
1971, and one in 1972) represented an ap- 


parent reduction in production potential 
of slightly more than 1 million tons per 
year. 

The 12 mines remaining in operation at 
the end of 1972 increased their production 
over that of 1969 by 1,018,000 tons, or 
16%, and over that of 1971 by 369,000 
tons, or 5%. Seven of the mines showed 
increases in production rates over those 
during 1971, and the other five registered 
decreases. The five largest mines, with pro- 
duction rates in excess of 1/2 million tons 
per year each, accounted for 73% of the 
total Frasch sulfur output for the year. 
Four medium-size mines, with production 
rates of more than 250,000 tons per year 
each, contributed an additional 19% of the 
year’s production. The remaining 8% of 
the output came from four smaller mines, 
one of which closed during the year. 

Ten mines, operated by the Duval Corp., 
Freeport Minerals Co., and Texas Gulf, 
Inc., accounted for most of the production. 
Only a relatively small portion of the out- 
put was obtained from the other two pro- 
ducers, operating three mines. By yearend, 
this was reduced to two companies with 
one mine each. 

Producers' shipments of Frasch sulfur in- 
creased by 13% over those in 1971 as a re- 
sult of improved demand for domestic con- 
sumption and export. The shipments 
exceed production by 323,000 tons, or 4%, 
with the shortage being met by withdraw- 
als from producers’ stocks. Approximately 
76% of the shipments were for domestic 
consumption and 24% for export. 


Table 2.—Production of sulfur and sulfur-containing raw materials 
by producers in the United States 


(Thousand long tons) 


1969 


1970 1971 1972 


Gross Sulfur Gross Sulfur Gross Sulfur Gross Sulfur 


weight content 
Frasch sulfur. ................-..- 7,146 7,146 
Recovered elemental sulfur........ 422 11, 422 
By product sulfuric acid (basis 100%) 
produ at Cu, Zn, and Pb 
plants-_...... . .. 86 1,583 517 
Flle 821 384 
Other forms iii r 149 r 126 
„o ul l ze -. 19,545 


weight content weight content weight content 
7,082 7,082 7,025 7,025 7,290 7,290 
1,457 r1,457 1,595 11,595 1,928 1,928 
1,642 537 1,585 518 1,669 546 
845 889 808 816 741 288 

r 161 r 142 r 149 r 126 173 149 
-- r9,557 -- *9,680 -. 10,196 


r Revised. 
1 Hydrogen sulfide and liquid sulfur dioxide. 


SULFUR AND PYRITES 


1177 


Table 8.—Sulfur produced and shipped from Frasch mines in the United States 
(Thousand long tons and thousand dollars) 


¥ Production Shipments 
ear 
Texas Louisiana Total i Quantity Value 3 
„ 8,208 4,255 1,458 z 6,726 r 271,424 
E roc TEES NE ONE IME, 
r ? 

1 (8 8,408 8,616 7,025 76,788 r117,894 
1912... EE 8,755 , 584 1,290 7,618 182,885 

z Revised. 

1 Data may not add to totals shown because of independent rounding. 

? F.o.b. mine. 

8 
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Recovered sulfur (from sour 
and refinery gases Imports 
o — I 
1945 1950 1955 1960 1965 1970 1975 
Figure 1.—Domestic Frasch and recovered sulfur production, imports for consumption 
and exports of native sulfur. 


The total value of the shipments, f.o.b. 
mine, increased by 12%. However, the av- 
erage reported unit shipment value, f.o.b. 
mine, was only $17.39 per ton compared 
with $17.50 per ton in 1971, reflecting a 
continued weakness in sulfur prices. 


Recovered Sulfur.—Elemental recovered 
sulfur accounted for 19% of the total do- 
mestic production of sulfur in all forms. It 
was produced at 115 plants in 25 States. 
The 10 largest of these plants accounted 
for 39% of the total, and the combined 
production of the five leading States 
amounted to 74% of the total. 


The production was nondiscretionary, as 
a byproduct from natural gas and petro- 
leum refining operations. As such, it was 
produced and marketed regardless of de- 
mand or price and generally sold in close 
proximity to the points of production. Ap- 
proximately 58% was produced at refiner- 
ies or at satellite plants treating r 
gases, and 42% was produced at natural 
gas treatment plants. 

Production and shipments of this prod- 
uct in 1972 reached alltime highs, with an 
increase of 21% and 20%, respectively, 
over those in 1971. However, the total 
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value of the shipments increased by only 
8% because of local competitive factors in 
domestic markets, including competition 
from Canadian sources in the northern 
areas of the Nation. The average reported 
shipment value, f.o.b. plant, was only 
$15.63 per ton as compared with $17.37 
per ton in 1971, a decrease of 10%. 

The five largest recovered sulfur produ- 
cers were Amoco Production Co., Getty Oil 
Co., Gulf Oil Corp., Shell Oil Co., and 
Stauffer Chemical Co. Together, their 33 
plants accounted for 49% of recovered sul- 
fur production. 

An important development during the 
year was the emergence of the States of 
Alabama, Florida, and Mississippi as po- 
tential major producers of recovered sul- 
fur. This development was based on the 
rapidly expanding exploitation of dry sour 
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natural gas and sour natural gas associated 
with petroleum in the deep Jurassic for- 
mations underlying these States. Shell Oil 
Co.’s Thomasville, Miss., recovered sulfur 
plant began operating in late July 1972 
treating dry sour natural gas. It has a 
rated capacity of 1,250 tons of sulfur per 
day and is the largest plant of its kind in 
the United States. Additionally, several 
other companies began operating sulfur re- 
covery plants in Alabama and Florida to 
treat sour natural gas associated with pe- 
troleum and condensate. There were plans 
for the installation of additional sulfur re- 
covery plants in this three-State area with 
the expectation that recovered sulfur pro- 
duction in this region might increase to 
approximately 1 million tons per year 
within the next few years. 


Table 4.—Recovered sulfur produced and shipped in the United States 
(Thousand long tons and thousand dollars) 


Pro- Shipments 
Year Reg B ume 
gross ross ue 
weight) weight 
1968..........-- 1,359 1,278 49,696 
1989 8 „422 1,408 41,037 
19090 1,457 1,471 30,725 
1911... 555-2 1,595 1,582 27, 
1912 ͤ , 928 1,906 29,789 


1 F.o.b. plant. 


Table 5.—Recovered sulfur shipped in the United States, by State 
(Thousand long tons and thousand dollars) 


1971 1972 
State 

Quantity Value Quantity Value 
— e PP ] h Ti a EEE $1 579 25 365 
Californias u ce ee ] t y EEN r 245 5,289 820 5,181 

Colorado EC 2 9 w 

a TEE A 86 
Illinois and Indieng eee 96 1,968 134 2,510 
iana and Mississip˖il 84 693 67 ,980 
Michigan and Minneso taal 60 1,163 60 971 
ew Jersey-._.. » nc oL nsa ͤ vd d ue d E EE 58 ,042 61 1,678 
N ] ˙“'ᷓſ kms s enee 24 294 35 886 
New York: ¿c EE oe Geel outs 4 w 4 w 
(TN, TEE 1 11 1 9 
Pennsylvania____..___.._..---__--_--_--.---.------------- 21 438 22 582 
Uu el WEEN r 776 10,386 847 11,185 
, ß 41 709 40 W 
Other States oe eae ee ae ee é 189 4,502 199 5,792 
Totali EEN r 1,582 27,488 1,906 29,789 

8 Revised. W Withheld to avoid disclosing individual company confidential data; included with Other 


1 Combined to avoid disclosing individual company conn den uM data; includes Alabama (1972), Delaware, 


Kansas, , Montana, North Dakota, Ohio, an 
2 Data may not add to totals shown because of independent rounding. 
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Byproduct Sulfuric Acid—The sulfur 
contained in byproduct sulfuric acid pro- 
duced at copper, lead, and zinc roasters 
and smelters during 1972 amounted to 5% 
of the total domestic production of sulfur 
in all forms. It was produced at 15 plants 
in 11 States. Six acid plants operated in 
conjunction with copper smelters, and nine 
plants operated as accessories to lead and 
zinc roasting and smelting operations. The 
five largest acid plants accounted for 63% 
of the output, and the combined produc- 
tion of five States amounted to 84% of the 
total. The total output was 5% more than 
that in 1971, and the value of shipments 
was 8% more than that in 1971. 

The five largest producers of byproduct 
sulfuric acid were American Smelting and 
Refining Co., The Bunker Hill Co., Kenne- 
cott Copper Corp., New Jersey Zinc Co., 
and St. Joe Minerals Corp. Together, their 
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10 plants produced 81% of the output 
during 1972. 

Pyrites, Hydrogen Sulfiae, and Sulfur 
Dioxide.— The contained sulfur in these 
products accounted for 4% of the total do- 
mestic production of sulfur in all forms 
during 1972. Pyrites was produced at three 
mines in three States; hydrogen sulfide at 
five plants in two States; and sulfur diox- 
ide at one plant. Output was 2% less than 
that in 1971. The value of these combined 
products was 3% less than that in 1971. 

The four largest producers of these 
products were Phillips Petroleum Co. (hy- 
drogen sulfide), Shell Oil Co. (hydrogen 
sulfide), Standard Oil Co. of California 
(hydrogen sulfide), and Cities Service Co. 
(pyrites and sulfur dioxide). Together, the 
one mine and five plants accounted for 
98% of the contained sulfur produced in 
the form of these products. 


Table 6.—Byproduct sulfuric acid 1 (sulfur content) produced in the United States 


(Thousand long tons and thousand dollars) 


Lead and zinc 


Year plants ? plants ? Total * Value 
EE 141 289 480 28 ,228 
Jö ⁰˙ð ¹ww 200 317 517 27,508 
J) [ 218 318 537 23, 744 
1öÜĩ§ĩ§Eĩ . 8 234 284 518 21,298 
J77%%ô·õ˙%— mp y 8 295 251 546 22, 897 


1 Includes acid from foreign materials. 


ls 
? Includes acid produced at a lead smelter in 1968. Excludes acid made from pyrites concentrate in Arizona, 


Montana, Tennessee, and Utah 
3 Excludes acid made from native sulfur. 


4 Data may not add to totals shown because of independent rounding. 


Table 7.—Pyrites, hydrogen sulfide, and sulfur dioxide sold or used in the United States 
(sulfur content) 


(Thousand long tons and thousand dollars) 


Hydrogen sulfide 
Year Pyrites an Total Value 
sulfur dioxide 
1910. ‚o‚‚ AA PN 839 142 481 12,214 
190]... ee a eine 8 316 126 442 9,530 
1972 x de 283 149 432 9.227 
CONSUMPTION 


Apparent consumption of sulfur, in all 
forms, reached an alltime high in 1972. It 
was 7% more than that of 1971 and 6% 
more than the previous alltime peak con- 
sumption in 1967. This high level of con- 
sumption reflected an improvement in de- 
mand by the fertilizer industry. There 
were indications that this condition would 
continue to improve during 1973. 


Sulfur for domestic consumption was ob- 
tained mainly from domestic sources: 
Frasch, 59%; recovered, 19%; and com- 
bined byproduct sulfuric acid, pyrites, hy- 
drogen sulfide, and sulfur dioxide, 10%. 
The remaining 12% of the sulfur was ob- 
tained by substantial imports of Frasch 
and recovered sulfur and by minor imports 
of pyrites. 
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Domestic producers of elemental sulfur 
increased their apparent sales to domestic 
consumers: Frasch producers by 559,000 
tons, or 11% over those in 1971; and re- 
covered sulfur producers by 324,000 tons, 
or 20%. The reported sale or use of by- 
product sulfuric acid, pyrites, hydrogen 
sulfide, and sulfur dioxide by domestic 
producers in the domestic market increased 
by 18,000 tons, or 2%. Imports of element- 
al sulfur and pyrites for domestic consump- 
tion decreased by 241,000 tons, or 17%. 

Approximately 90% of the sulfur con- 
sumed was in the form of sulfuric acid. 
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The manufacture of fertilizers accounted 
for approximately 53% of all sulfur con- 
sumption. Together, plastic and synthetic 
products, paper products, paints, nonferrous 
metals production, and explosives ac- 
counted for approximately 20% of de- 
mand. The remaining 27% was used for a 
large number of relatively small individual 
end uses. 

The approximate distribution of con- 
sumption was as follows: Southern States, 
67%; North Central States, 12%; Western 
States, 12%; and Northeastern States, 9%. 


Table 8.—Apparent consumption of native sulfur in the United States 
(Thousand long tons) 


1968 1969 1970 1971 1972 
Apparent sales to consumers- -------------------- r 6,726 r 6,540 r 6, 504 r 6,788 7,618 
k 784 745 589 r 449 269 
Ehel r 7, 510 r 7, 285 17,043 r 7,187 7,882 
Exports: 
Crude: old choris . E 1,549 1,549 1,429 1,532 1,847 
Refined... carre 8 58 2 4 4 5 
%;;yX .;. ð 8 1,602 1,551 1,483 1,536 1,852 
Apparent consumption (sales plus imports minus 
/ ce 688 5, 908 r 5,784 r 5,610 r 5,651 6,080 
r Revised 
^ 
Table 9.—Apparent consumption of sulfur in all forms in the United States 1 
(Thousand long tons) 
1968 1969 1970 1971 1972 
Native sulfur. 2-2... rk r 5,908 r 5,784 r 5,610 r 5,661 6,080 
Recovered sulfur 
eebe r 1,278 r 1,408 r1,471 r 1,582 1,906 
5 8 Por p 8 830 r 930 998 8 869 
JJ; ᷣͤ odo dou! 362 884 839 816 288 
Imports e.____ e oe ee tetas 140 120 180 180 50 
Smelter ach... 430 517 587 518 546 
Other forms ?________.....--.------------------ 124 126 142 126 149 
ve BE r 9,072 r 9,169 r 9,227 r 9,178 9,888 
e Estimated. r Revised. 


1 Crude sulfur or sulfur eon 


2 Includes consumption of Ge sulfide and liquid sulfur dioxide. 
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1973 


Figure 2.—Sulfur supply sources as a percent of total apparent consumption based on 


sulfur content. 


STOCKS 

Yearend producers’ stocks of combined Table 10.—Producers’ yearend stocks 
Frasch and recovered sulfur were 8% less (Thousand long tons) 
than those at yearend 1971 because of Y Frasch Recovered Total 
withdrawals from Frasch stocks to meet a nad = - 
demand that exceeded production. This les sss 55 3:243 88 3,388 
was the first reduction in producers’ stocks 1970 —— 8,744 85 8,829 
since 1967. The combined yearend stocks 197. 3.868 1298 3.754 


amounted to approximately a 5-month 
supply, based on the 1972 domestic and 
export demands for domestically produced 
Frasch and recovered sulfur. 
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PRICES 


Producers of Frasch and recovered ele- 
mental sulfur report the value of their 
shipments f.o.b. mine or plant. Such values 
vary widely between different mines or 
plants, depending upon prevailing selling 
prices in the markets they individually 
serve and the transportation costs to these 
markets. 


The values Lob mine or plant do not 
necessarily reflect the ultimate selling 
prices because most sales of elemental sul- 
fur, generally in the form of molten sul- 
fur, are made ex-terminal near the points 
of consumption. Due to the highly compet- 
itive nature of the transactions, prices are 
not generally made available. The trade 
journal, Sulphur, reported bimonthly on 
sales prices by areas on the basis of the 
best information available. 


In general, prices remained relatively 
stable throughout the year in those major 
consuming areas served by the Frasch in- 
dustry. However, prices weakened through- 
out the year in those consuming areas pri- 
marily served by producers of recovered 
sulfur. 

Early in 1972, several major sulfur pro- 
ducers independently announced increases 
in the price of liquid sulfur ex-terminals, 
ranging upwards to about $3 per ton in 
the Tampa, Fla, area to be effective 
March 1, 1972, or as soon thereafter as 
contractual agreements permitted. Shortly 
thereafter, however, these increases were 


rescinded because of nonacceptance by 
major consumers under the terms of pre- 
vailing meet or release contracts. By the 
end of 1972, an increasingly strong demand 
for sulfur by fertilizer manufacturers had 
created a situation in which sulfur was in 
short supply in the major fertilizer manu- 
facturing areas. It became evident that this 
situation, coupled with the increasing cost 
of producing Frasch sulfur, would lead to 
price increases in Tampa, Fla., and other 
fertilizer centers in early 1973. 


Table 11.—Reported sales values of ship- 
ments of elemental sulfur, f.o.b. mine 


or plant 
(Dollars per long ton) 

Year Frasch Recovered Total 
1968............. 40.85 88.89 40.12 
1969... eso 26.60 29.15 27.05 
1970F 28.65 20.89 23.14 
1911. es 17.50 17.37 17.47 
CCC 17.89 15.68 17.04 


Source: Producers’ Reports. 
Table 12.—Sulfur prices, liquid, ex-terminal 


(Dollars per long ton) 


Yearend Yearend 
1971 1972 
Gulf Coast region 28-26 24-25 
Tampa, Fla.............. 2425 25 
South Atlantic region 27-28 27-28 
North Atlantic region 29-30 29-30 
North Central States 24-25 24-25 


Source: Sulphur (London). 


FOREIGN TRADE 


The United States improved its position 
as a net exporter of sulfur. Exports of sul- 
fur in all forms in 1972 were 21% more 
than those in 1971, and imports in all 
forms were 17% less than those in 1971. In 
1972, exports of elemental and processed 
sulfur exceeded imports of elemental sul- 
fur and sulfur contained in pyrites by 
664,000 long tons. In 1971, exports of sulfur 
in these forms exceeded imports by only 
107,000 tons. The improvements in the 
export-import balance reflected strenuous 
efforts on the part of domestic producers to 
maintain their competitive position in both 
domestic and world markets in the face of 
strong foreign competition and low price 
levels. Favorable factors included the de- 
valuation of the U.S. dollar, the imposition 


of countervailing duties on elemental sulfur 
imports from Mexico under provisions of 
the Antidumping Act, and logistic problems 
limiting sulfur exports from Canada to 
world markets other than the United 
States. 


Exports were almost entirely in the form 
of elemental Frasch sulfur. The tonnage of 
elemental sulfur exported during 1972 was 
21% greater than in 1971. However, the 
total value increased by only 16%, with 
the average reported value of $18.17 per 
ton in 1971 declining to $17.55 per ton in 
1972. Together, Belgium and the Nether- 
lands received 62% of these exports, 
mainly for transshipment to other Euro- 
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pean Economic Community (EEC) coun- 
tries. Brazil, with 12%, was the third larg- 
est customer. | 

Imports of sulfur consisted largely of re- 
covered sulfur from Canada and Frasch 
sulfur from Mexico. Imports from Canada 
in 1972 were 2% more than those in 1971. 
However, imports from Mexico were 40% 
less than those in 1971, primarily because 
of the imposition of antidumping duties. 
The total quantity of elemental sulfur im- 
ported was 12% less than that in 1971, 
and the total value decreased by 36%. The 
average declared customs value in 1972 was 
$14.32 per ton, whereas in 1971 the aver- 
age was $19.57 per ton. | 

Estimated imports of pyrites from Can- 
ada in 1972 were 100,000 tons, containing 
50,000 tons of sulfur, or only 88% of those 
in 1971. (Bureau of Census data do not 
include all shipments.) Imports of pyrites 
were phased out in 1972 because this prod- 
uct was no longer competitive with low- 
cost domestic elemental sulfur. 

Acting under the provisions of the An- 
tidumping Act, the U.S. Government 
completed an ongoing investigation of the 
sales of Mexican elemental sulfur within 
the United States and initiated a similar 
investigation relating to the importation of 
Canadian sulfur. 

On February 3, 1972, the U.S. Depart- 
ment of the Treasury announced its deter- 
mination that elemental sulfur from Mex- 
ico was being, or was likely to be, sold in 
the U.S. market at less than fair value 
within the meaning of the Antidumping 
Act.2 On February 9, 1972, the U.S. Tariff 
Commission announced that having re- 
ceived this advice from the Department of 
the Treasury on sulfur imports from Mex- 
ico, it was instituting an investigation to 
determine whether an industry in the 
United States was being, or was likely to 
be, injured or prevented from being estab- 
lished by reason of these imports.3 

The Tariff Commission on May 4, 1972, 
announced that it had unanimously deter- 
mined that an industry in the United 
States was being injured by reason of the 
importation of elemental sulfur from Mex- 
ico at less than fair value.“ On June 26, 
1972, the Department of the Treasury an- 
nounced that it was adding elemental sul- 
fur from Mexico to the list of findings of 
dumping currently in effect.5 This action 
made sulfur imports from Mexico subject 
to duties retroactive to the date of the 
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prior Withholding of Appraisement notice 
on November 2, 1971. 

On February 17, 1972, the Bureau of 
Customs, Department of the Treasury, an- 
nounced that it had completed a summary 
investigation of information it had re- 
ceived that tended to indicate that elemen- 
tal sulfur and  nonelemental sulfur 
produced in Canada was being sold for ex- 
portation to the United States at less than 
the prices for home consumption or the 
cost of production. Therefore, the Bureau 
of Customs was initiating an inquiry to 
determine if there was a fact or likelihood 
that such sales were, or were likely to be, 
at less than fair value within the meaning 
of the Antidumping Acte On April 13, 
1972, the Bureau of Customs announced 
that its investigation of sulfur imports 
from Canada was being limited to elemen- 
tal sulfur.7 

On May 3, 1972, the Bureau of Customs, 
announced that it was undertaking a re- 
view of the extent to which price informa- 
tion relating to sales below cost of 
production might be used in determining 
fair value within the meaning of the An- 
tidumping Act.8 Although not so stated, it 
appeared that this review would relate to 
the ongoing investigation of sales of Cana- 
dian sulfur in the United States because 
the main basis of the complaint upon 
which the sulfur investigation was initiated 
was to the effect that sales of Canadian 
sulfur were being made at less than cost of 
production. The investigation of Canadian 
sulfur sales in the United States was con- 


tinuing at yearend. 

2U.S. Department of the Treasury. Elemental 
Sulphur From Mexico. Determination of Sales at 
Less Than Fair Value. Federal Register, v. 37, 
No. 25, Feb. 5, 1972, p. 2793. 

* U.S. Tariff Commission. Elemental Sulphur 
From Mexico. Notice of Investigation and Hear- 
ing. Federal Register, v. 37, No. 30, Feb. 12, 
1972, pp. 3212-3213. 

*U.S. Tariff Commission. Elemental Sulfur 
From Mexico. Determination of Injury. Federal 
May 10, 1972, pp. 


Register, v. 37, No. 91, 
9417-9420. f 

5 U.S. Department of the Treasury, Bureau of 
Customs. Antidumping. Elemental Sulphur Erom 
Mexico. Federal Register, v. 37, No. 125, June 
28, 1972, p. 12727. 

6 U.S. Department of the Treasury, Bureau of 
Customs. Sulphur From Canada. Antidumping 
Proceeding Notice. Federal Register, v. 37, No. 
37, Feb. 24, 1972, p. 3922. 

T U.S. Department of the Treasury, Bureau of 
Customs. Sulphur From Canada. Amendment of 
Antidumping Proc g Notice. Federal Register, 
v. 37, No. 76, Apr. 19, 1972, pp. 7717-7718. 

s U.S. Department of the Treasury, Bureau of 
Customs. Antidumping: Fair Value Determina- 
tions. Sales Below Cost of Production; Solicitation 
of Views. Federal Register, v. 37, No. 88, May 5, 
1972, p. 9125. 
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Table 15,.—U.8. exports and imports for consumption of sulfur 
(Thousand long tons and thousand dollars) 


Exports 
Processed und, 
Elemental Frasch 3 Imports 
Year grade recovered sabiq ; prec Hh 
any process co ro 
flowers, insoluble 


110000 8 1,429 83 ,096 4 955 1,587 84,149 
11111 8 1,682 27,844 4 1,019 r 1,299 25,419 
0 Ses Sot es 1,847 82,409 5 1,278 1,188 16,288 
r Revised. 
Table 14.—U.S. exports of sulfur, by country 
Processed, ground, sereened, 
Elemental, Prasch or sulfur refined, sublimed, tated, 
recovered by any process colloidial, ro flowers, 
and insoluble 
Destination 
1971 1972 1971 1972 
Long Value Lo Value Long Value Long Value 
tons (thou- (ona (thou- tons (thou- tons (thou- 
sands) sands) sands) sands) 
eating... 8,906 $171 50,618 $962 88 $18 180 $64 
A alle 3% H ; 1,410 96,482 2,126 899 58 405 167 
Belgium-Luxembourg....... 852,677 5,287 575, 535 , 882 8 
Braszil....................- 218,929 4,161 ; 4,291 875 148 541 216 
Canada 87,921 1,012 26,148 725 45 2 
Canary Islands 6, 185 we > == 8 
Ehn S. Se 8,100 151 16,667 294 =š ie 651 89 
— Wes 5 2, s Sise 3$ we id — 5 — d 
, es e eege eme eege , 
Hong Kong................ has Se ES Sé 70 106 41 
Hall! 181 5 e 170 T4 99 
Ireland „500 1,885 25,889 4 ex e ER se 
EE 11,925 228 i 586 72 21 1 
Italy EE 28,785 586 81,421 640 16 26 A 
677 401 14 = um 411 119 145 
Korea, Republic of. ........ ES ele 16,080 807 9 14 5 
353535 ˙ zs Suysa ao 40 1,700 60 108 85 
I" 566,191 10,195 574,408 10,522 La "n 2 
New Guiness ES Së 215 12 s Se 176 20 
New Zealand 17,585 423 69,742 1,548 81 81 
333 HASCE RES » Ss 97 4 118 88 
Africa, Republie of... 27,810 521 12,117 268 107 11 75 9 
// .. 4, 88 ; 108 15 18 1 
Switzsriand................ 16,500 818 5,128 1 E x 11 1 
Tansania 5 8 = se KS Se 
Tunis 48,285 908 27,925 576 SS - ae 
United Kingdom. .......... 15,621 297 19,705 Sé M 116 12 
Urugua // 4, 574 101 16,665 Sg m 8 
Venesuela ................. „045 87 19 159 85 267 65 
r . 1.862 ‘68 4,114 112 484 116 671 148 
Total ——ͤ———— — — 1,581 ,826 27,844 1,846,947 82,409 8,746 1,019 4,654 1,278 
Table 15.—U.S. imports for consumption of sulfur, by country 
1971 1972 
Wé Long Value Long Value 
| tons (thousands) tons (thousands) 
LE, TEE 849,700 $10,820 868,974 $8,216 
vane, Eeer SE 147 " 267 17 
leg, EE r448,766 16,065 268,869 8,052 
United Kingdom... eee i 11 "i 
ege "E OM 281 ë 
Total e 9» X? O^ e OO e "UP (D CP (D GP e QU > SP eg ge ee ep e s. r1,298,616 ‘36,419 1,187,718 , 16,2388 
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WORLD REVIEW 


For the world as a whole, production of 
sulfur in all forms increased substantially 
over that of 1971. Similarly, there was an 
increase in sulfur demand, primarily be- 
cause oí an upsurge in the demand for use 
in the manufacture of fertilizers. However, 
continuing the pattern prevalent during 
the past several years, production exceeded 
demand. As a result, there was an increase 
in producers’ stocks, particularly in the 
case of Canadian recovered sulfur. Prices 
remained relatively stable compared with 
those of 1971, but at levels that were so 
low as to create serious problems for sul- 
fur producers. The low-price situation was 
of particular concern to the producers of 
Frasch sulfur because, as compared with 
secondary producers, they had no coprod- 
uct income available to meet rising pro- 
duction costs. The worldwide oversupply 
situation was tempered by logistic prob- 
lems that restricted the movement of sul- 
fur from certain major producing areas, 
such as Canada, to world markets. As a re- 
sult, there was more of an effective equi- 
librium between consumption and avail- 
able supply than the overall statistics 
would suggest. 

There was a continuation in the trend 
toward basic restructuring of world sulfur 
supply sources with increasingly larger sup- 
plies being obtained from secondary 
sources such as sour natural gas and envi- 
ronmental-related sulfur recovery processes. 
Production of primary elemental sulfur 
from Frasch and sulfur ore mines re- 
mained relatively steady. The pyrites sector 
of the industry continued to face serious 
problems as this commodity was becoming 
increasingly noncompetitive with sulfur 
from secondary sources. 

Canada.—The Province of Alberta's pro- 
duction of recovered elemental sulfur in- 
creased from 4.5 million long tons in 1971 
to 6.5 million tons in 1972 as a result of 
the completion of several new plants and 
the expansion of production at other 
plants. The production was nondiscre- 
tionary, being produced at sour natural 
gas treatment plants, and was spurred on 
by an increasingly heavy demand for natu- 
ral gas in U.S. markets. Shipments of sul- 
fur increased only slightly, from 2.7 mil- 
lion tons in 1971 to 3.1 million tons in 
1972. As a result, producers' yearend stocks 
increased from 5.3 million tons in 1971 to 


8.7 million tons in 1972. The value of the 
marketed sulfur, f.o.b. plant, decreased 
from approximately $7.22 per ton in 197] 
to $5.71 per ton in 1972.9 

With no new major sulfur recovery 
plant construction currently underway, it 
was estimated that Alberta’s recovered sul- 
fur production in 1973 would level off at 
approximately 7 million tons per year. 
Canada's National Resource Council esti- 
mated that unless substantial new markets 
were developed, producers' stocks of sulfur 
in Alberta might reach 40 million tons by 
1980.10 In addition to the problem of 
oversupply, Alberta's producers were faced 
with the problem of meeting sulfur emis- 
sion standards at their plants. It was esti- 
mated that the cost of complying with en- 
vironmental standards would be 
approximately $34 million.11 

Cyprus.—The mining industry of Cyprus 
was severely affected by the weakness in 
international pyrites trade and strong com- 
petition from other countries in the Euro- 
pean market. Both production and exports 
have been dropping steadily during the 
last few years, and producers’ stocks have 
increased. It appeared that the only solu- 
tion to the problem would be the estab- 
lishment of a domestic fertilizer industry.1? 

France.—Société Nationale des Pétroles 
d'Aquitaine (SNPA) strengthened its posi- 
tion in the international sulfur trade when 
it commissioned a second liquid sulfur 
tanker. SNPA, owned jointly by the gov- 
ernment and private interests, has long 
been the Nation's leading recovered sulfur 
producer and a major supplier of sulfur in 
the European markets.13 

India.—As a major sulfur importing 
country with limited domestic sources and 
a rapidly growing demand, India has been 
making strenuous efforts to increase its 
production of this commodity. These ef- 
forts have been along the lines of increas- 


9? Energy Resources Conservation Board, Province 
of Alberta, Canada. Cumulative and Annual Sta- 
"TER Alberta Oil and Gas Industry, 1972, pp. 14, 


30 U.S. Embassy, Ottawa, Canada. State Depart- 
ment Airgram A-13, Jan. 26, 1973, 2 pp. 

1 U.S. Embasy Ottawa, € Canada: State Depart- 
ment —98, Sept. 20, 1972, 3 pp. " 
12 Sulphur iride 85 te Industry 
Recession. No. 103, November ber 1972, 


pp. 35-38. 
33 Sulphur (London). "orar MR e 
u y- u , 


Sulphur Tanker. No. 101, 
20-22. 
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ing pyrites production, the recovery of sul- 
fur from petroleum refining operations, 
and the production of byproduct sulfuric 
acid from metallurgical operations. How- 
ever, there have been continuing delays in 
the implementation of these programs. 
Given further delays, significant increases 
in sulfur imports were forecast to 1980.14 
Iraq.—Production of Frasch sulfur at the 
Mishraq mine of the Iraq National Miner- 
als Co. was officially inaugurated in Janu- 
ary 1972. The planned initial operating 
rate was 250,000 tons per year with the in- 
tention of increasing the output to 1 mil- 
lion tons per year by the end of 1972.15 


Italy.— Typical of the problems facing 
nations with high-cost sulfur mines is the 
situation that Sicily's Regional Minerals 
Agency, Ente Minerario Siciliano (EMS), 
has encountered in its efforts to phase out 
Sicily’s sulfur mines. These mines were 
major world sources of sulfur at one time 
but are no longer economical. Proposals to 
close the remaining mines have been 
strongly opposed by political and labor or- 
ganizations. Despite these repeated efforts, 
EMS was still operating seven mines em- 
ploying 3,569 workers. Deficits at these op- 
erations have been running between $4 
and $5 million per year and now total 
slightly over $30 million.16 

Japan.—The Japanese Ministry of Inter- 
national Trade and Industry (MITT) pub- 
lished its estimates of Japanese elemental 
sulfur supply and demand through 1976. 
In the past, Japanese supply and demand 
for sulfur in all forms have been very 
nearly equal. However, the analysis indi- 
cated a very rapid growth in recovered sul- 
fur output, primarily from petroleum de- 
sulfurization plants to meet antipollution 
requirements. It was predicted that by 
1976 production of recovered elemental 
sulfur from these sources would exceed do- 
mestic demand by approximately 525,000 
tons and would place Japan in the posi- 
tion of becoming a major exporter of 
sulfur.17 Another independent analysis of 
Japanese sulfur supply and demand was in 
general agreement with the predictions of 
MITI. This study suggested that in 1980 
the production of elemental sulfur at re- 
fineries would exceed domestic demand by 
1.2 million tons per year.18 

Mexico.—The export-oriented Frasch sul- 
fur industry was adversely affected by the 
imposition of antidumping duties on the 
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importation of Mexican sulfur into the 
United States as, historically, the U.S. mar- 
ket had been Mexico's major customer. As 
a result of this action, reported imports of 
Mexican Frasch sulfur into the United 
States during 1972 were only 6095 of those 
in 1971. Strong efforts were made to de- 
velop new markets, with arrangements 
being made for initial shipments to the 
People's Republic of China and Chile.19 
Netherlands Antilles.—The Lago Oil and 
Transport Co. placed a residual oil desul- 
furization unit onstream in late 1971. The 
plant, built at a cost of approximately $35 
million, had a rated capacity of 100,000 
tons of recovered elemental sulfur per year. 
Plans were announced for the construction 
of a second desulfurization plant at a cost 
of approximately $110 million, with com- 
pletion scheduled in 1974.20 These actions 
were indicative of the projected future ex- 
pansion of recovered sulfur production 
from sour crudes in the Caribbean area. 
Spain.—Plans were announced for a new 
oil refinery complex at Tarragona. Feed- 
stocks of the refinery would be low-gravity, 
high-sulfur crude oil from an offshore field 
in an area belonging to Spain. Plans for 
the refinery included a desulfurization unit 
that would produce 44,000 tons of sulfur 
per year.21 The pyrites mining industry, 
the mainstay of Spain's sulfur industry, 
was confronted with a decrease in demand 
for this product in its established foreign 
markets. Plans were made to improve this 
situation by the establishment of fertilizer 
manufacturing industries in Spain utilizing 
pyrites as a source of sulfuric acid. 
U.S.S.R.—Although there was still heavy 
dependence on pyrites as a source of sul- 
fur, the U.S.S.R. began to emphasize the 
production of native sulfur ores, Frasch 
sulfur, recovered sulfur from sour natural 
gases, and byproduct sulfuric acid from 


14 U.S. Embassy, New Delhi, India. State De- 
ent Airgram A-191, May 31, 1973, pp. 


15 Sulphur (London): World Markets. Iraq. No. 

99, , March-April 1972, p. 11. 
x U.S. ahd er ag Palermo, Italy. State Depart- 
ment Airgram A-8, Aug. 25, 1972, pp. 1-2. 
17 NO d et (London, World 0 Japan. 
September- October 1972, p. 10. 

Nq; Japan Petroleum Weekly. Japan’ s Oil Indus- 
try Plagued by Oversupply of Elementary Sulfur. 
Aug. 28, 1972, pp. 1-2. 

U.S. Bureau ° Mines. Sulfur: Mexico. Min- 


P ‘Sulphur 
Spain. No. 1 


London). New Plants and pea 
„ May-June 1972, p 
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metallurgical operations. In 1972 the prin- 
cipal producing centers of native sulfur 
continued to be Rozdol and Yavorov 
(West Ukraine); Gaurdak, Shorsu, and 
Changyrtash (central Asia); and Alekseyev 
and Vodninsk in the Kuybyshev sulfur com- 
plex (Volga group). The Rozdol complex 
is the major producer of native sulfur and, 
with the Gaurdak combine, provided the 
bulk of the country’s sulfur requirements. 
A Frasch mine was placed in operation at 


Table 16.—Elemental sulfur: 
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the Gaurdak combine in 1972. A contract 
was awarded for the construction of a 
major recovered sulfur plant at Orenburg. 
J. F. Pritchard & Co. and a French affili- 
ate, Cie. Centrale d’Etudes Industrielles, 
will provide equipment and management 
services for the $76 million plant, which 
will handle 1,600 million cubic feet of sour 
natural gas per day and produce over 
2,000 tons of sulfur per day. 


World production, by country 


(Thousand long tons) 


Country ! 1970 1971 1972 » 
Native sulfur: 
Frasch: 

1ͤÜ.wr cette st tees met rcl cii mU Se = e 200 
OKC ct uri I MU awe LM mc e TEE e 1,276 1,074 847 
Poland Oa Dus ͥ⁰ ⁰¶yddd yd mE r 1,772 2,165 2,559 
United StatTe sss 7,082 7,025 7,290 
r ³wwm u yz oas 2 r 10,180 10,264 10,896 

From sulfur ore 
EE EE r39 88 42 
Bo livia (exports) EE 16 10 18 
d tll r yu ³⁰iÜ—o]o˙ ͥ Ee es m eo r107 105 76 
Chins, People’s Republic ofss3al3s „„ „„ꝙ%?k 128 128 128 
Colombia e___ ðZãd ⁰ l... el LEER 29 80 82 
EE see ² Za SS k una ees 6 e6 e6 
ENT TEEN el e] 2 
f Tu E ie SE EMO Oc 2 2 e 2 
C1. ⁵˙iðw ³ B le eel le Spe s r 62 71 90 
Japan E EE 101 64 17 
7 c OU Shee weet 8 24 23 21 
Poland surru air lc non sn eae . ee uu a E r 869 505 880 
J)õõõͤĩ˙ n). ENEE 6 5 4 
Ill! / ͥ ⁰¹ßuIꝛ⁴ rS S b a PD de 26 21 
USS Re EE Scenes e EE 1,102 1,171 1,180 
lb ai Bo sme he ee Siyul S ee sss r2,518 2,182 1,969 
Total native sulfur. `- --------22-22------------------------- r 12,648 12,446 12,865 

Other elemental sulfur: Recovered 

geria €. o o. onc occum dic ee y 16 er20 e 20 
JJ) ³·¹Üwvw 0ꝶ dd yd 3 8 e 8 
Belgium tee Eege ³] (kd 50m... v Db eee 10 23 25 
J ² ¼à—mů D Su ua 9 9 9 
ü ↄ W WA ( ³ĩÄW. A EHE GSSs a 886 6 e 6 
Cañada VU Sumu i cu dumis ͥ ͥ ͤ ͥ ⁊ v.:: y . Sans E E r 4,969 4, 720 6,889 
China, People’ s Republic of , 2... .. Twy eee 118 118 118 
Golem 8 4 8 8 
Egypt, Arab Republic of / 1 1 1 
II] ³oÜ ¹ 0 EE 113 100 117 
pe geed, r 1,708 1,711 1,708 
Germany, Bast. co os eek oe ee eee Seance 8 r 107 98 108 
Germany, West 178 181 216 
Hüñgary 2 ß ee es S Md 8 8 e3 
Tran WEE EE a r 405 487 555 
III: 8 10 10 
/ ¹˙A ³˙⁰¹Aſſͥͥãͤ ͤſaſͥ ĩͤ A eas I ean 79 73 e 74 
777 ᷣ et GG ee r 236 339 474 
ü l: S te (u S te ee / ⁵ĩðV 8 47 86 88 
SAN GO Ee :p 8 59 64 61 
Netherlands ñ 32 32 e 32 
Portugal t ͤĩ¹Üù yy ĩð 3 3 08 
Saudi Arabia e4___ ĩĩ[ « i Me eae bee oe cile s 5 5 5 
Singapore EENEG 1 1 6 
South Africa, Republic of ¢____._-.....--.-.---------------------- r16 25 30 
TEE 6 8 5 
Swədén -zo :::...... 8 5 5 5 
7 ⁰⁰wm- DC yrs EE 4 e4 e 4 
UA /// SEDIS Er DOPPELTE QC DNE e4 e4 
S SR EE EE Ee 472 502 500 


See footnotes at end of table. 
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Table 16.—Elemental sulfur: World production, by country—Continued 


(Thousand long tons) 
Country 1 1970 1971 
Other elemental sulfur: Recovered—Continued 


United Kingdom 1... LL LL LLL cll. l-- 86 26 
United States... S nn S n we r 1,467 1,595 
Total other elemental sulfur_ .--.-.-.-------------------------- r9,514 10,276 
;r Üꝶſ]QA ² mj ꝛ mj ] A ec see ees eue r 22,162 22, 722 


e Estimate. P Preliminary. r Revised. 


1972 p 


e 80 
1,928 


12,980 
25,795 


1In addition to countries listed, Uruguay produces less than 500 tons of sulfur annually as a byproduct of 


petroleum refining. 
2 Year beginning March 21 of year stated. 


š Includes small quantity of byproduct sulfur recovered from sulfide ores as well as sulfur content of sulfur 


ores. 
4 From petroleum refining. 
5 Includes in part sulfur Contest of Héi converted directly into sulfuric acid. 
* From processing of natural gas, petroleum, tar sands, and sulfide ores. 
7 From petroleum refining and smelting of sulfide ores. 
s From petroleum refining and natural gas processing. 


° From petroleum refineries only. Excludes a an 5 quantity recovered from sulfide ores, which is in- 


cluded above (see footnote 3). 
10 From distillation of petroleum and lignite and from reduction of SO: gas. 
11 Includes sulfur recovered from petroleum refineries and from other unspecified sources. 


Table 17.—Pyrites (including cupreous pyrites: World production, by country 


(Thousand long tons) 


1970 1971 1972 » 
Country 1 — I [m 
Gross Sulfur Gross Sulfur Gross Sulfur 
weight content weight content weight content 
North America: 
Canada (shipments) eee ra a ae eee 824 158 284 188 116 54 
United States 22:22 845 339 808 316 741 288 
a e 
arla ci ;ĩ᷑ 8 154 65 e 148 e 68 e 148 e 68 
Czechoslovakia ............-- 854 148 854 148 54 148 
and ce l. 948 489 852 888 843 e 882 
NEE 84 88 80 85 e 81 e 85 
ermany: 
East SEENEN 138 57 188 57 188 57 
Weste r 563 r 281 487 216 e 482 e 212 
Greece. e 266 116 204 92 e 206 e 92 
Hungary e eee 8 3 q 8 
/! Sate i ee a r 1,494 r 678 1,480 666 1,360 612 
Norway r 728 r 884 769 869 
Portugal. 468 206 552 248 544 289 
Romanian 794 e 841 e 827 e 854 e 827 e 350 
e EE r2,070 r 965 1,989 929 1,895 896 
Sweden 566 1284 582 e 280 e 591 e 288 
LP 2. s sce eee ees. 8,937 2,067 4,183 2,165 4,429 2,264 
Yugoslavia. ......... 2. 2L 2. ll. r 284 r 119 266 1112 227 95 
Africa: 
Algeria 32 15 27 12 57 26 
Morocco (pyrrhotite d 286 86 434 130 414 124 
Rhodesia, Southern 72 30 72 30 72 80 
South Africa, Republic o 854 842 788 295 482 178 
China, People’s Republic of 1,968 886 1,968 886 1,986 886 
/ AA -MMMM r r 448 817 896 628 804 
nnn C r 2, 720 r 1,269 2,306 1,092 1,665 755 
Korea, Norte 492 197 492 197 197 
Korea, Republic off NA NA NA NA 1 (3) 
Philippines EE 270 125 285 109 252 117 
GIWON 2 2 Seat See 89 15 45 17 30 11 
Turkey... Gieteweg AEN NEE e 90 43 58 26 16 85 
Oceania: 
Australian 210 101 255 122 e 256 e 128 
Tot r 21,981 710,190 21,457 9, 870 20,022 9, 208 
e Estimate. P Prelim r Revised NA Not available. 


1 Pyrites is produced in Cubs, but there is too little information to estimate production. 
2 Sold and used. 
š Less than one-half unit. 
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TECHNOLOGY 


Technological developments during 1972 
were largely related to the recovery or 
abatement of environmental-related sulfur. 
Fundamentally, this was brought about b 
the necessity for the removal of sultér 
from solid, liquid, and gaseous effluents, or 
wastes for the protection of the environ- 
ment. Additionally, research efforts were 
devoted to the development of new uses 
for sulfur because the present and. proj- 
ected supplies of sulfur from secondary 
sources promised an overwhelming oversup- 
ply. 

The Bureau of Mines reported on the 
chemistry of sulfur dioxide as related to 
methods for removing it from waste gases. 
The chemistry of current or potential sul- 
fur dioxide (SO2) removal processes was 
classified into four groups: (1) Reduction, 
(2) liquefaction, (3) direct dissolution, 
and (4) oxidation. Methods that involved 
reducing SO2 to elemental sulfur appeared 
promising. Thermodynamic data were pre- 
sented as guidelines to postulate which re- 
actions were most likely to occur.22 


The Bureau of Mines reported that pro- 
longed laboratory and limited pilot plant 
tests have shown that the Bureau's citrate 
process is capable of removing 95% to 
99% of the SO? from industrial waste gases 
with essentially all of the SO; being con- 
verted to elemental sulfur. The chemistry 
and mechanism of the process were de- 
scribed, initial laboratory and pilot plant 
data were summarized, and second-genera- 
tion laboratory operation and pilot plant 
design were reviewed. Preliminary cost esti- 
mates were presented for recovering sulfur 
from copper smelter gas, powerplant flue 
gas, and Claus plant tail gas.23 


Ammonia injection followed 'by gas cool- 
ing was demonstrated as an effective 
means for removing SO, from the gas 
phase in combustion gas mixtures. Product 
sulfur-bearing salts, which are entrained in 
the gas, could be removed in a single-stage 
water scrubber, and ammonia could be 
effectively regenerated from the scrubber 
liquid through reaction with sodium hy- 
droxide solutions.24 


The Bureau of Mines reported that sev- 
eral advancements had been made in a 
novel process being developed for convert- 
ing coal into clean fuel oil that has very 
low sulfur and ash contents. Coal conveyed 
in recycle oil was propelled by rapid tur- 


bulent flow of hydrogen through a reactor 
packed with immobilized (fixed-bed) cata- 
lyst pellets. A relatively low-value, high- 
sulfur coal having 4.6% sulfur and 17% 
ash was continuously converted in a small 
pilot plant into high-value fuel oil having 
only 0.19% sulfur and 1% ash.25 


The Office of Coal Research, U.S. De- 
partment of the Interior, conducted re- 
search programs on methods of converting 
the Nation's massive coal reserves into re- 
quired clean fuel forms, and developing 
more efficient, clean ways of producing 
electric power from high-sulfur coal. Most 
of the proposed processes would produce 
elemental sulfur as a byproduct.26 


The Bureau of Mines reported on the 
status of the Synthane process for convert- 
ing coal to a gas having the essential char- 
acteristics of natural gas, with the recovery 
of sulfur as a byproduct. The report de- 
scribed some of the early experimental 
work on coal pretreatmemt and gasification, 
gas purification, and methanation from 
which the Synthane process evolved. Also 
discussed were current plans for pilot 
plant scale-up of the process 27 


A review was made of 30 processes for 
the recovery of sulfur from metallurgi 
flue gases. The processes were listed and 
analyzed by process name, sponsor, reduc- 
ing or absorbing agent, end product, proc- 
ess description, analysis of the process, and 
stage of development.28 


The design and operation of a pilot 
plant for the production of elemental sul- 
fur from smelter stack gases was described. 


* Haas, L. A. Sulfur Dioxide: Its Chemistry as 
Related to Methods for Removing It From Waste 
Gases. BuMines IC 8608, 1973, 19 pp. 

23 Rosenbaum, J. B., W. A. McKinney, H. R. 
Beard, L. Crocker, and W. I. Nissen. Sulfur 
Dioxide Emission Control by Hydrogen Sulfide 
Reaction in Aqueous Solution. The Citrate Sys- 
tem. BuMines RI 7774, 1978, 31 pp. 

% Shale, C. C. Ammonia Injection: A Route to 
Clean Stacks. Trans. 164th Nat. Meeting, ACS, v. 
17, No. 2, pp. 106-118. 

75 Yavorsky, P. M., S. Akhtar, and S. Friedman. 
Process Developments: Fixed-Bed  Catalysis of 
Coal to Fuel Oil. Preprint of paper presented at 
65th Ann. AIChE Meeting Nov. 26—30, 1972, 
New York. (Available from P. M. Yavorsky, Bu- 
reau of Mines, Pittsburgh, Pa.). 

26 Office of Coal Research Annual Report, 1972. 
Clean Energy From Coal—A National Priority. 
1973, 124 pp. 

31 Corey, R. C. Bureau of Mines Synthane 
Process: Research and Development on nvert- 
ing Coal to Substitute Natural Gas. Proc. Conf. 
Synthetic Fuels From Coal, Oklahoma State Uni- 
versity, Stillwater, Okla., May 1-2, 1972, 35 ER 

28 Meisel, G. M. Sulfur Recovery. J. of Metals, 
v. 24, No. 5, May 1972, pp. 31-39. 


1190 


The process uses reformed natural gas to 
reduce sulfur dioxide to elemental sulfur. 
The capital and operating costs of a com- 
mercial installation were estimated. 25 

The status of several new processes for 
the desulfurizing of residuum fuel oils was 
reviewed. Residuum desulfurization was 
experiencing rapid technological progress, 
chiefly in the area of catalyst improve- 
ment. However, commercial development 
has been limited to a small number of 
full-scale plants mainly because of eco- 
nomic considerations. Still unanswered was 
the relative economics of residuum desul- 
furization compared with the cost of pow- 
erplant stack cleanups.30 

A new refinery tail gas desulfurization 
process was described that utilized a dry, 
regenerable absorbent based on copper 
oxide. It was stated that the advantages of 
such a dry acceptor material were (1) no 
loss of thermal buoyancy in the gas and 
(2) no waste-disposal problem. There were 
plans to install a commercial unit in a re- 
finery in Japan.31 

Past, present, and future sulfur sources 
and uses were reviewed. It was concluded 
that a rapid increase in sulfur production 
in the next few years seems inevitable, and 
that large-scale new uses would be re- 
quired to avert a depressing surplus situa- 
tion. Although it appeared that many po- 
tential new uses for sulfur existed, it 
would be necessary to engage in serious re- 
search development work to bring such ap- 
plications to fruition.32 

The necessity of developing new uses for 
sulfur was analyzed. The preliminary ef- 
forts being made in the United States and 
Canada to develop new sulfur uses were 
reviewed, as were several prospective new 
uses toward which research could be 
devoted.33 

The Canadian program for the develop- 
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ment of new uses for sulfur was reviewed. 
The program would be conducted under 
the auspices of the Sulphur Development 
Institute of Canada (SUDIC). Financing 
in the amount of $1 million per year for 3 
years would be provided by the Federal 
Government of Canada, the Provincial 
Government of Alberta, and industry 
organizations.34 

The Bureau of Mines initiated a re- 
search program with the objective of de- 
veloping new high-tonnage uses for sulfur 
and sulfur compounds. The initial phases 
of the program consisted of elements per- 
taining to development of new major uses, 
testing to establish physical chemical prop- 
erties of materials made from sulfur, and 
the systematic collection of basic knowl- 
edge that would contribute to identifying 
new novel consumption potentials. Poten- 
tial applications that were being investi- 
gated included sulfur-asphalt paving mate- 
rials, sulfur applications for land pollution 
abatement, characterization of construction 


materials containing sulfur, and new 
metallurgical applications for sulfuric 
acid.35 


= Henderson, J. M. Reduction of SO; to Sul- 
fur. Min. Cong. J., v. 59, No. 3, March 1978, 
pp. 59-62. 
9 Davis, J. C. More SO;-from-Resid Options. 
onm. Eng., v. 79, No. 15, July 10, 1972, pp. 36 
an à 


31 Morrison, J. High SO: Removal Claimed for 
New Desulfurization Process. Petrol. & Petrochem. 
Internat., v. 12, No. 7, July 1972, pp. 44-48. 

32 Raymont, M. E. D. Sulphur Sources and 
Uses-Past, Present, and Future. Can. Min. and 
Met Bull; v. 65, No. 727, November 1972, pp. 

33 Davis, J. C. Sulfur: New Uses Needed. 
en Eng., v. 79, No. 17, Aug. 7, 1972, pp. 30 
an ; 


34 Gas Processing (Canada). L Commerciali- 
5 Program. September-October 1972, pp. 
35 Kenahan, C. B., R. S. Kaplan, J. T. Dun- 


ham, and D. G. Linnehan. Bureau of Mines Re- 
search Programs on Recycling and Disposal of 
Mineral-, Metal-, and  Energy-Based Wastes. 
BuMines IC 8595, 1973, p. 31. 


Talc, Soapstone, and Pyrophyllite 


By J. Robert Wells 1 


Total U.S. production of talc, soapstone, 
and pyrophyllite (known collectively as the 
talc-group minerals) was greater in 1972 
than in any previous year, almost half 
again as much as a decade ago in regard to 
both tonnage and total value. 

American Talc Co., Inc., previously oper- 
ating only in Alabama, extended its talc 
mining to Montana with the acquisition in 
1972 of the Willow Creek mine in Madi- 
son County. Johns-Manville Corp. (head- 
quarters now in Denver, Colo.) acquired 
the California properties of L. Grantham 
Corp. at midyear. Grantham, operating the 
Warm Springs mine and grinding facilities 
in the southwestern part of Death Valley, 
Inyo County, was for many years one of 
the largest producers of high-quality talc 
in the United States. 

Talcum powder, the familiar and best 
known form in which talc is used, was un- 
justly stigmatized in the August 1972 deaths 
of a number of infants in France. After in- 
vestigation, it was determined that the 
tragedy was the result of an excessive 
quantity of a bactericide that had been 
added to the powder. 

Some industrial talc producers and users 
were experiencing an increasingly difficult 
Situation in 1972 because of the close min- 
eralogical relationship between talc and a 
group of other minerals, some of which 


1 Physical scientist, 


may become carcinogenic under conditions 
involving long-continued inhalation. No 
authoritative distinction has ever been 
drawn between talc and tremolite, a sub- 
stantial proportion of which is known to 
be present in some grades of fibrous talc. 
That ambiguity and a tendency to regard 
tremolite as a form of asbestos, in combi- 
nation with growing emphasis on environ- 
mental and health considerations, began 
to plant doubts concerning industrial talc’s 
hitherto unquestioned classification as an 
essentially harmless and unrestrictedly usa- 
ble raw material. 


Legislation and Government Programs.— 


The Defense Materials Inventories pre- 
pared by General Services Administration 
(GSA) showed that Government holdings 
as of December 31, 1972, included 1,180 
short tons of talc (steatite, block or lump), 
with a market value of $383,500, and 3,900 
short tons of talc (steatite, ground) valued 
at $21,400. Of the block or lump steatite, 
980 short tons was listed as excess inventory, 
as was also the entire quantity of ground 
material. During calendar 1972, 24 tons of 
block material, valued at $7,800, was sold 
from stockpile inventory, but none of the 
ground talc was disposed of. 


Division of Nonmetallic 
Minerals. 


Table 1.—Salient talc, soapstone, and pyrophyllite statistics 
(Thousand short tons and thousand dollars) 


United States: 
Mine production 


arent! consumption 


World: Production 


1968 1969 1970 1971 1972 
958 1.029 1,028 1,087 1,107 
6,656 7,508 7.778 7,694 , 895 
886 985 948 979 1,084 
22,968 26,294 25,980 26,936 88,709 
5 136 171 
8,521 8,718 5,789 4,844 5,791 
20 30 17 29 
973 749 1,294 745 1,669 
844 936 873 860 942 
4,796 5,162 5,316 5,207 5,252 


1 Excludes powders—talcum (in package), face, and compact. 
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In June 1972 the Occupational Safety 
and Health Administration (OSHA) pub- 
lished regulations governing the size and 
number of fibers of asbestiform minerals 
(genetically related to talc and often ac- 
companying it in its ores) that may enter 
the atmosphere at mineral processing 
plants. Some restraint on industrial utiliza- 
tion of talc, especially of the tremolitic 
type, was foreseen as a consequence of 
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these controls. The Food and Drug Ad- 
ministration (FDA) set forth a proposal 
calling for complete elimination of asbestos 
particles from talc used in the preparation 


or packaging of all foods and/or cosmetic 


and drug products. No suggestion was of- 
fered concerning sampling and analytical 
procedures capable of establishing the 
complete absence of such particles. 


DOMESTIC PRODUCTION 


The total tonnage of U.S. mine produc- 
tion of talc-group minerals in 1972 was 7% 
greater than the previous high mark set in 
1971, and the corresponding total value 
was nearly 1% above the then alltime high 
reached in 1970. 

Talc- group minerals were produced in 
the United States from a total of 54 mines 
distributed throughout Alabama, Arkansas, 
California, Georgia, Maryland, Montana, 
Nevada, New York, North Carolina, Ore- 
gon, Texas, Vermont, Virginia, and Wash- 
ington. Talc or soapstone was mined at 
one or more locations (48 in all) in each 
of those 14 States. Domestic production of 
pyrophyHite consisted, for the first time in 
more than 20 years, of the output of just 
one State, North Carolina, where six mines 
supplied that mineral. 

Five States, led by New York and with 
Texas, Vermont, California, and Montana 
following in descending order, provided 
8695 of the total 1972 talc-group tonnage; 
the same States, in nearly the same order 
except with Vermont nosing out Texas for 
second place, also made up 8695 of the 


corresponding total value. The largest do- 
mestic producers of talc-group minerals in 
1972, accounting jointly for three-quarters 
of the total tonnage and two-thirds of the 
total value, were (in alphabetical order) 
Cyprus Mines Corp. United Sierra Divi- 
sion, with operations in California, Mon- 
tana, and Texas; Eastern Magnesia Talc 
Co. in Vermont; L. Grantham Corp. in 
California; International Talc Co., Inc., in 
New York; Pfizer Inc., Minerals, Pigments 
& Metals Division, in California and Mon- 
tana; Southern Clay Products, Inc, in 
Texas; R. T. Vanderbilt Co, Inc, with 
subsidiaries Gouverneur Talc Co., Inc., in 
New York and Western Talc Co., Inc., in 
California; and Windsor Minerals, Inc., in 
Vermont. 

Talc minerals were ground for sale or 
industrial use in 1972 at approximately 40 
mills operated by 30 companies in 12 
States. Talc or soapstone mined in Arkan- 
sas, Nevada and Washington was ground 
elsewhere, while talc that originated in an- 
other State was ground in Nebraska, where 
there was no mine production. 


Table 2.—Talc, soapstone, and pyrophyllite produced in the United States, by State 


(Short tons and thousand dollars) 
1971 1972 
State 

Quantity Value Quantity Value 
Le E TE EE 158,227 2,084 155, 155 1,186 
EE 000 884 45,842 oe 

N e EE 85,289 522 89,934 5 
COGS eer 108,830 1,024 221,022 1,262 
V Coc weceeh ees besser cccceecscecoste 8 176,104 925 180,289 1,826 
On y m )])... PME 975,847 2,745 415,812 8,129 
zz 1,087,297 7,684 1,107,404 7,886 


We Ineludes Alabama; Arkansas, Maryland, Montana, Nevada (1972), New York, Oregon, Virginis, and 
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Table 3.—Talc, soapstone, and pyrophyllite sold or used by producers 
in the United States, by class 
(Short tons and thousand dollars) 
y Crude Ground Total ! 
ear 
Quantity Value Quantity Value Quantity Value 

3. 2 ered Soa cul dee 64,871 88 821,601 22, 687 886,478 22,988 
1009... uario dade ue wa ua S quads 81,015 362 904,818 25,981 , 888 26,294 
J ³ 8 95,561 572 861,956 25, 947,517 25,980 
 L op EMO" 181,961 89 7,809 26,147 979,270 , 986 
1972. 22 ieee woes 8 89, 521 994,268 88,1 ,084,212 88,709 


1 Data may not add to totals shown because of independent rounding. 


CONSUMPTION AND USES 


Apparent consumption of talc-group min- 
erals in the United States in 1972 (total 
sales plus imports minus exports) 
amounted to 942,000 short tons (compared 
with 860,000 tons in 1971 and 873,000 tons 
in 1970), setting a new high mark for this 
figure, almost 1% above the previous rec- 
ord established in 1969. 

Reported sales of ground material to- 
taled 17% more in tonnage than in 1971, 
and the total value was 27% higher, with 
especially large gains in tonnage being 
scored by California, New York, and Texas 
and in value by California, Georgia, New 
York, North Carolina, and Texas. 

Thirty percent of the total quantity of 
talc, soapstone, and pyrophyllite sold or 


used by domestic producers in 1972 was 
consumed in the manufacture of ceramics 
and 16% in paints. A salient feature of 
the 1972 end-use distribution of these ma- 
terials was the marked difference in the 
proportion allocated to toilet preparations 
(12%, compared with 3% in 1971 and 2% 
in 1970), a divergence that is thought to 
be more a reflection of anomolous reporting 
in previous years than an indication of an 
abrupt upsurge in this utilization. The 
shares of the 1972 total that were taken by 
the other major consumption categories 
(insecticides, paper, roofing, and rubber 
products) were no more than fractionally 
different from the respective 1971 figures. 


Table 4.—Pyrophyllite 1 produced and sold by producers in the United States 


Production Total sales 
Year — 
Value 

Short tons Short tons (thousands) 
1988.2... T esse Gene usos Suma Ad 180 ,624 120,819 $1,748 
EE 104,847 110,816 1,682 
1) ĩ ĩ²˙w—é-é .. Sa 077 95,735 1,817 
Let WEE 101,080 90,477 1,155 
111k ĩm dm ⁵ w 90, d 


W Withheld to avoid disclosing individual company confidential data. 


t Includes sericite schist (1968-70). 


Table.5.—Talc, soapstone, and hyllite 
sold or used by produces IA the 
United States, by use 


(Short tons) 
Use 1971 1972 

33 eels 270,358 329,406 

FC ¿O S cae 155,140 178,668. 
Toilet preparations. ......... 81,249 182,000 
Exporte 101, 797 100, 746 
e C , 881 35 

apet...........-.-.------ D , 

Refractories EE 27,795 40,119 
Rubber.................-.. i 86,215 
Roofing. .................- 85,189 82,918 
Textiles. .................- , 98 12,010 
Asphalt filler. .............. 85,259 11,769 
Other UMS I... ooo on ; , 401 
Toll. - L 2. 2. 979,270 1,084,212 


1 Includes p 


stucco, floor tile, foundry 


facings, rice polishing, crayons, art sculpture, and 
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STOCKS 


It was estimated, on the basis of a com- 
parison of the figures reported in 1972 for 
domestic production of talc-group minerals 
and for the quantity of those materials 
sold or used, that U.S. producers may have 


had 167,000 short tons of mined talc, soap- 
stone, and pyrophyllite on hand (crude, 
ground, or in process) on December 31, 
1972, compared with 144,000 tons on that 
date in 1971 and 205,000 tons in 1970. 


PRICES 


The average of unit values reported by 
domestic producers of crude talc, soap- 
stone, and pyrophyllite in 1972 was $7.08 
per short ton, compared with $7.36 in 1971 
and $7.56 in 1970. In contrast to that de- 
cline, the average unit value reported for 
all talcgroup minerals sold or used by 
domestic producers (mostly processed ma- 
terial but not including finished cosmetic 
preparations) increased sharply to $31.09 
per ton, compared with $27.51 in 1971 and 
$27.42 in 1970. 

Engineering and Mining Journal, De- 
cember 1972, quoted prices for domestic 
ground talc in carload lots, Lob, mine or 
mill, containers included, per short ton, as 
follows: 


Verm 
98% Deg 325 mesh, bulk. ` $20.00 
99.99% through 825 mesh, bags: 
Dry processed._.._....._.---- 55.00 
Water beneficiated ............ 81.00 
New York: 
96% through 200 mesh. ......... 28.00 
99.9% through 325 mess 44.50 
100% through 325 mesh, fluid 
energy ground................ 80.00—90.00 


California: 
Standard 37. 00— 53.00 
Fractionated CCC 37.00- 71.00 
Microniz eld 62. 00-104. 00 
De Cosmetic alatis FF 44. 00— 65.00 
980% through 200 mesh_________- 14. 00 
99% through 325 mesh________-_- 25.00 
100% through 325 mesh, fluid 
energy ground 75.00 


The price range quoted in Chemical 
Marketing Reporter, December 25, 1972, 
for carload lots of imported Canadian talc, 
ground, in bags, was from $20 to $35 per 
ton, Lob, works. 

American Paint Journal, November 27, 
1972, listed the following prices per ton 
for paint-grade talcs in carload lots: 


California: 325 mesh, bag » mill: 
Fibrous, white, high o 


absorption 334. 00-337. 00 
Semifibrous, medium oil 
absorption 32.00 73.95 
ontana: 
Ultrafine grind, f. o. b. mill... 70.00 
New York: Fibrous and semifibrous, 
bags, mill: 
98% through 325 mesh. ........ 31.00 
99.4% through 825 mesh... ..... 40.00 
Trace retained on 325 mesh 80.00 
Fine micron tales (origin not 
speeifled ---------- 68.00-111.50 


FOREIGN TRADE 


Exports.—The United States exported a 
greater quantity of talc-group materials in 
1972 than in any previous year, topping 
the former record for tonnage (1971) by 
26% and for value (1970) by 1%. The ex- 
ported material went to a total of 57 
countries, 18 in the Western Hemisphere, 
17 in Asia/Oceania, 16 in Europe, and six 
in Africa. Sharply increased shipments to 
two major recipients, Canada and Mexico 
(up 54% and 25%, respectively, from 1971 
figures), were the most notable factors con- 
tributing to the new record total. 

Imports.—In 1972 the total value of U.S. 
imports of talc minerals for consumption 
reached the highest level on record, 29% 
above the mark set in 1970, and the 1972 
tonnage was exceeded only by that of 1970, 
(3% higher). Outstandingly in first place 
among 1972 talc imports were receipts 
from Italy which added up to the largest 


tonnage from there since 1963 and to the 
highest total value ever recorded from any 
one country in any one year. 
Tariffs.—Schedules applicable through- 
out 1972 provided for import duties on the 
various classifications of talc as follows: 
Crude and not ground, 0.02 cent per 
pound; ground, washed, powdered, or pul- 
verized, 6% ad valorem; cut or sawed, or 
in blanks, crayons, cubes, disks, or other 
forms, 0.2 cent per pound; and other, not 
specially provided for, 12% ad valorem. 


Table 6.—U.S. exports of talc, soapstone, 
and pyrophyllite, crude and ground 
(Thousand short tons and thousand dollars) 


Year Quantity Value 
J edt So ¿22 105 5,789 
101]... oo ene re 136 4,844 
ve EE 171 5,791 
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Table 7.—U.S. imports for consumption of talc, steatite or soapstone, by 
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class and country 


(Short tons and thousand dollars) 


Ground, washed, 


Crude and Total 
unground powdered or Cut and sawed unmanufactured 
pulverized 
Year and country ————— — — —ä—ä— 
Quantity Value Quantity Value Quantity Value Quantity Value! 
1 SEN 18, 426 697 11,207 408 855 189 29,988 1,294 
1971 
Canada 4,821 48 3,200 85 4 8 8,025 136 
e... ae E 4,226 137 E Se 4,225 187 
Germany, West ae ES 2 (2) EN PS 2 (2) 
India..............- -- we eS 2 1 2 1 
i EE 2,756 142 1,462 123 6 5 4,224 270 
Japan ES Ed t d 282 167 282 167 
Korea, Republic of 8 iu 622 34 == ae 622 84 
l 7,577 190 9,511 879 294 176 17,382 745 
1972: 
Canada 3,639 37 3,027 93 7 4 6, 673 134 
ieee oos = E 8,652 135 BS 8,652 185 
Bong Kong =: uM a ES 171 1 ut Si 
lel cd 15,102 833 748 78 Se .. 15,850 906 
Japan MA sa aa A 502 824 502 324 
Korea, Republic of oe = 2,044 48 52 28 2,096 76 
Thailand 138 1 23 = EES En 138 1 
Total............- 18,879 871 9,471 349 735 449 29 ,085 1,669 


1 Does not include talc, n.s.p.f.: 1970, $5,651; 1971, $17,997; 1972, $128,925. 


2 Less than Le unit. 


WORLD REVIEW 


A private firm of marketing consultants, 
C. H. Kline & Co., of Fairfield, N.J., sched- 
uled for completion in late 1972 two new 
surveys of the current and projected mar- 
keting situation, both domestic and inter- 
national, of a number of filler and exten- 
der pigments, among which talc is a 
prominent example. The announced objec- 
tive of the first study was a review of new 
developments and future trends in the U.S. 
market for those commodities; that of the 
second was an analysis of the factors and 
sometimes complex interrelationships af- 
fecting that market in parts of Europe, 
specifically Spain and the countries of the 
European Economic Community and the 
European Free Trade Association. 

Australia.—Talc reserves at the Seabrook 
deposit near Meekatharra, West Australia, 
property of Westside Minerals, N.L., were 
estimated at 1 to 2 million tons of 76% 
ore easily extractable by selective open pit 
methods. Preparations were made to begin 
mining at an initial rate of 100,000 tons 
per year, and plans were revealed to proc- 
ess the output in a milling plant to be 
constructed especially for that purpose at 
the Indian Ocean port of Perth. Australia's 


total annual production of talc has ranged 
in recent years from less than 20,000 tons 
to over 140,000 tons. 

Brazil.—Although no official quantitative 
data are published, Brazil has a substan- 
tial yearly output of talc and soapstone, 
mostly from Paraná and Minas Gerais, 
while lesser quantities are míned in Rio 
de Janeiro, Sáo Paulo, and Bahia. There is 
a significant export trade in talc, and a 
growing cottage industry utilizes important 
quantities of soapstone in the production 
of hand-carved art objects. 

Canada.—Three companies produce talc 
in Canada, one in Ontario and two in 
Quebec. The leader, Baker Talc Ltd., with 
properties near South Bolton, Quebec, has 
developed beneficiation procedures for up- 
grading its talc product to paint and 
paper grade; that process, involving both 
froth flotation and high-intensity wet mag- 
netic separation, was placed in limited- 
scale operation in 1970 and went to full- 
scale in 1972. 

Pyrophyllite was found to make up the 
bulk of an intrusive body of relatively re- 
cent geological age at the west end of the 
working pit of the newly developed Island 
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Copper Mine on Vancouver Island, British 
Columbia. Plans for commercializing the 
discovery were not mentioned.2 


China, Peoples Republic of.—Talc- 
group minerals are among China’s more 
important export items, and as much as 
half the yearly output of high-quality 
material from the Ta-ling deposit at 
Liaoning, southern Manchuria, may be 
sold overseas. Japan received about two- 
thirds of the approximately 80,000 tons ex- 
ported in 1970, and lesser quantities went 
to destinations in Poland, the United 
Kingdom, and the U.S.S.R. 


Egypt, Arab Republic of —The most im- 
portant sources of talc in Egypt are the 
Darhib and El Atshan mines in the East- 
ern Desert, the region bordering on the 
Gulf of Suez and the Red Sea. Large-scale 
production of ceramic- and pharmaceuti- 
cal-grade talc from that area was curtailed 
in 1968 because of a heavy accumulation 
of stocks in the preceding years. 


France.—AÀn apparent outbreak of en- 
cephalitis in northern France that was ac- 
companied by symptoms of acute skin irri- 
tation and which affected only small 
infants, resulted in at least 20 deaths. The 
illness was traced to the use in each case 
of one particular brand of baby powder, 
and statements were made that the fatali- 
ties had been caused by talcum powder. 
The French government's investigation 
showed that the tragic episode was attrib- 
utable, rather, to an error in the formula- 
tion of the product. The preparation had 
been allowed to go on sale containing a le- 
thal concentration (as high as 6%) of an 
effective but dangerous antibacterial agent, 
hexachlorophene. 

Germany, West.—Talc imports in 1971 
amounted to 10,300 short tons, 4%, less 
than in the previous year. Austria was the 
principal source of the 1971 imports with 
89% of the total (up from 36% in 1970). 
Other major suppliers in 1971 were Italy 
with 17%, France with 13% and Norway 
with 11%. The United States furnished 
3% of West Germany's imported talc in 
1970 but only a fraction over 1% in 1971. 

India.—Recent mineral discoveries in 
northwest and north-central Kashmir State 
included talc deposits in the districts of 
Gilgit and Baltistan. Prospecting licenses 
were being granted seekers of talc and 
other specified minerals in that region 
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with the understanding that such licenses 
will be convertible to 20- or 30-year min- 
ing leases in the event of successful explo- 
ration. 

Italy.—Italian exports of talc-group min- 
erals in 1971 amounted to nearly one-third 
of the total quantity produced, only 
fractionally different from the previous 
year's proportion. Among the principal re- 
cipients of the material exported in 1971 
were West Germany, the United Kingdom, 
and the United States. 


Korea, Republic of.—The government- 
controlled Korea Mining Promotion Corpo- 
ration announced that a $4.8 million loan 
from the Asian Development Bank was 
being negotiated for the procurement of 
new mining equipment. The stated objec- 
tive of this procurement and related mod- 
ernization activities was the establishment 
of a situation to encourage production 
and use of an extensive list of domestic 
mineral raw materials. Among the prod- 
ucts mentioned, talc and pyrophyllite 
(from the Tongyang and Sungsan mines, 
respectively) are rapidly attaining major 
importance as earners of foreign exchange. 

South Africa, Republic of.—Figures for 
1972 mineral production included 9,656 
short tons of talc and 2,270 short tons of 
“wonderstone,” the name given to a special 
variety of pyrophyllite that is mined lo- 
cally. Exports accounted for only 2% of 
the tonnage of talc and 12% of the pyro- 
phyllite, but the unit values of the ex- 
ported materials (equivalent respectively to 
$51.00 per short ton and $218.00 per short 
ton) were indicative of the exceptional 
grades involved. 

Swaziland.—A group of Japanese compa- 
nies, headed by a Mitsubishi subsidiary, 
held discussions with Swaziland Industries 
(Pty), Ltd., with a view to initiating ex- 
ploitation of a newly díscovered deposit of 
pyrophyllite in the southwestern Highveld 
area, presumably to supply material for 
shipment to Japan. Swaziland Industries 
currently mines pyrophyllite from a de- 
posit near Sicunusa in the Manzini district, 
but the entire output of that operation is 
exported to the Republic of South Africa. 


Sweden.—Production of talc and soap- 
stone in Sweden has averaged about 30,000 


2 Mini Magazine (London). Island 
Project. V. 127, No. 4, 1972, pp. 344-545, 
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short tons annually throughout the last 
decade, but consumption of those materials 
has consistently exceeded the domestic out- 
put, and imports (chiefly from Austria and 
Norway) have substantially outweighed ex- 


ports. 


Table 8.—Talc, soapstone, and pyrophyllite: 
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In 1972 Sweden's mines yielded 
26,450 tons of talc-group minerals, and 
24,000 tons was imported at a total cost of 
$1.5 million. Only 1,800 tons, valued at 
$38,000, was exported. 


World production by country 


(Short tons) 
Country ! 1970 1971 1972 » 
North Ameri 
Oanada (shipments) Cala Detect — ³ Ee 72,055 65,562 80,000 
LEE v toe 2, 82 1, 889 * 1,870 
United Statler ß else EEN 1, 027, 929 1,087,297 1,107, 404 
South America: 
All.... 84,066 38, 705 e 88,600 
Brazil (tale) ©. ³AiüA ⁰⁰⁰ ; 148,000 148, 
Chilo- uz sz oie u Soe wh ⁵ ⁰ ate ee r 2,815 1,988 2,021 
Selen 1,899 2,177 2,477 
SPOQUSY L o.oo . 182 176 248 
Peru (pyrophyllite) ....... eee 702 * 660 * 660 
Uruguay (ground talc). ....................-..-.. 2. .2.2.2.. 1,801 989 1,458 
Europe 
Tal EE 110,406 100,995 91,725 
FFF ²¹¹—i ẽ d 00d ¼ v. ĩͤ v 69,140 110,979 99,568 
go EE ß ek cies mu r241,588 279,579 e 280,000 
Germany, West (marketable)___ J... ....-- 87,265 82,692 84,748 
JJ. E 6,614 2,045 e 2,200 
Sc )))) EE 17,801 e 17,600 e 17,600 
Italy P (tale and steatite) d 170,657 151,978 168,607 
Norway (ground talc)... .......... 2. 2 LLL LLL «««««& 77,771 er 78, 000 78, 000 
h ³ð5A y 1.992 1,405 1,827 
H ↄ ² ³ . ³⅛ð2AA. ñð- d eee ae 62, 532 * 65,000 65,000 
BOON: o cun accu oka ll ed uu c eee eee AE 48,665 44,911 * 45,200 
Sweden- ee o cel c ec EL e ac ne ar * 85,688 26, 505 e 26,450 
URSI. ß ees ce du de a r 420,000 r 420,000 e 480,000 
United Kingdoũ l.l... 12,074 * 12,000 * 12,000 
Africa: 
Botswana. eege r 40 148 Le 
Egypt, Arab Republic of... 7,151 6,968 * 6,940 
OPOCCO0 EEN 249 y a 
South Africa, Republic of 13, 657 975 11,926 
Swaziland (pyrophyllite) „„ 280 225 e 220 
E, TEE (4) 160 4,905 
An 
ECONTRA k 8 235 287 e 240 
Chine, People’s Republic of q 65,000 165,000 165,000 
32332522; Pon d 8 185, 641 208,094 209, 189 
Deve 2 ⁵ sd ĩ 71,847,855 1,731,827 1,661,114 
Korea, Now LEE EE 88, 99, 110, 
Korea, Re ublie of ds eg and pyrophylliteꝛꝛꝛꝛ 224, 952 284,185 259, 867 
5 J 8 ; e 5,200 4,846 
Pailin 2 K E MEE ERR ANI 1,758 1,45 1,110 
Taiwan (sos J ⅛ SGA u patu C NOS EHE 42,678 48,086 27,828 
Thailand (pyrophyllite) E 8 = 709 
Oceania: Australia (talc) eee k 141,258 62,186 e 62,000 
NEE 75,816,006 6,206,770 5,251,547 
e Estimate. p Preliminary. * Revised. 
1 In addition to the countries listed, Southern Rhodesia is believed to produce talc, but available information 
.is 5 to make estimates of output levels. 
to zero. 
s : Includes tale ad wonderstone (pyrophyllite). 
5 Includes tale and Ree e ryt P 1% pyrophyllite clay is produced: as follows in short tons: 1970— 
507,112; 1971—8654, 160; 
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TECHNOLOGY 


In an annual review of materials used 
for ceramic processing, an industrial jour- 
nal presented informative summaries on 
the nature, occurrence, and applications of 
a number of talc-group minerals and re- 
lated materials. Research was successfully 
concluded in an effort to develop an ad- 
vantageous method for beneficiating west- 
ern talc ores in which the mineral is pres- 
ent in the soft, platy form. The procedure 
finally selected was characterized as an 
attrition-scrubbing sedimentation process.* 
The research program of the Bureau of 
Mines included experiments to evaluate 
the possible use of talc, glass fiber, and di- 
cyclopentadiene in a sulfur matrix for 
building purposes. No expedient was dis- 
covered for combating destructive cbanges 
found to take place in the composites 
upon aging, and the outlook was consid- 
ered to be unfavorable. 


The raw materials (including talc and 
pyrophyllite), as well as the technologi- 
cally advanced methods and equipment 
recommended for efficiently fabricating 
them into ceramic tile were discussed in a 
journal article and another article re- 
viewed operations of a specific installation 
where those materials and techniques simi- 
lar to those advocated are being 
employed.6 Some of the technologic consid- 
erations involved in the utilization of a 
particular type of talc in a specified appli- 
cation were the subject of an article? A 
detailed description of the emission-abate- 
ment program at facilities of a major talc 
producer was presented at a professional 
society meeting and was made available in 
booklet form.8 


Particles of platy talc ore of cosmetic 
grade are effectually delaminated in a pat- 
ented procedure by being subjected to a 
variety of selective forces that achieve max- 
imum reduction in the thickness of the 
particles while leaving their lengths and 
widths relatively unchanged. The resulting 
low-density, high-slip product is described 
as lustrous and possessing optimum texture 
and lubricity so as to be exceptionally 
suitable for use in body powders. Talc 
and graphite were specified to serve as 
thickeners for mixing with finely divided 
polytetrafluoroethylene and colloidal chry- 
sotile asbestos to be combined with a 
major proportion of a lubricating oil in a 


patented formulation for a high-pressure 
lubricating grease.10 A patent was issued 
for an improved printing ink, composed of 
ground talc, a pigment, and polyamide epi- 
chlorohydrin dispersed in a solvent.11 

A process and equipment were patented 
for accelerating granules of talc, or other 
mineral substances, through a nozzle to su- 
personic velocities in order to pulverize the 
material by the standing shock wave so 
produced.1? Finely divided talc, either mi- 
caceous or granular and amounting to as 
much as 50% of the total weight, can be 
added to a specified organic material to 
produce a patented substrate that will re- 
ceive a metal surface suitable for electro- 
plating.13 A process was patented for re- 
acting talc, lithium carbonate, sodium 
carbonate, and aqueous sodium silicate to 
produce a substance that can be dried for 
use in catalytic applications normally 
served by certain naturally occurring mate- 
rials of the montmorillonite clays group.14 


3 Ceramic s Ba Magazine, Steatite. V. 100, 
No. 1, Janay 197 

SS ierite vh 1005 No. 1, January 1973, 
p. 58. 

. Pyrophyllite. V. 100, No. 1, January 

1973, p. 96. 

93 . Sericite. V. 100, No. 1, January 1973, 
p. 99. 


. Tale. V. 100, No. 1, 
p. 107. 


. Wonderstone. V. 100, No. 1, January 
1973, p. 112. 

* Roe, Lawrence A. High Purity Talc From 
Western Ores. Pres. at Fall Meeting, Soc. Min. 
Eng. AIME, Birmingham, "um . Oct. 18-20, 
1972, Preprint 72-H-312, 16 p 

5 Altschuler, Otto. The Ideal Fiile Plant. Ceram. 
Ind. Mag., v. 99, No. 2, July 1972, pp. 36-37. 


January 1973, 


, Jordan, Roy, Jr. Flamingo Tile: Maverick 
Methods, Rewarding Results. Ceram. Age, v. 88, 
No. 5, May 1972, pp. 15, 18-19. 


T O'Shaughnessy, James G. Reformulating Calci- 
um Base Pigments With New York State Talc. 
15 Paint J., v. 56, No. 34, Feb. 7, 1972, pp. 


8 Erdman, G. R. Dust Control at Gouverneur 
Talc Company, Inc. Pres. at Fall Meeting, Soc. 
Min. Eng., AIME, Birmingham, Ala., Oct. 18-20, 
1972, Preprint 72-H-39, 16 pp. 

? Ashton, W. H., and R. S. PRussell. Talc Bene- 
ficiation. U.S. foe 3,684,197, Aug. 15, 1972. 

10 Curtis, G. C (assigned to Esso Research and 
Engineering Co.). marme Pressure Grease. U.S. 
Pat. 3,639,237, Feb. 1972. 

n Schneider, D. J. 1 to Howard Paper 
Co.). Bleed Resistant Ink. U.S. Pat. 3, 642, 502, 
Feb. 15, 1972. 

12 Dille, R. M., and W. C. Schlinger (assigned to 
Texaco, Inc. ). Fluid GE Grinding Method and 
System. U.S. Pat. 1 Feb. 22, 1972. 

13 Peppe, W., H. Khelghatian, and A 
Lutz, Jr. (assigned to EE dE Oil Co.). T 
Filled Metallizable Polvoicüns. U.S. Pat. 3,663,260, 
May 16, 1972. 

Orlemann, J. K. (assigned to Pfizer, Inc.). 

Process for Producing Synthetic Hectorite-Type 

Clays. U.S. Pat. 3,666,407, May 30, 1972. 


TALC, SOAPSTONE, AND PYROPHYLLITE 


A patent was granted for a process in 
which talc, clay, feldspar, wollastonite, or 
other ceramic materials are combined in 
an aqueous mixture with an approximately 
equal quantity of exfoliated vermiculite, 
and that mixture is pressed into shapes 
that are then dried, fired, and glazed to 
produce strong and lightweight disposable 
containers.15 In a process for which a pat- 
ent was granted, an aqueous dispersion of 
pyrophyllite is applied to one surface of a 
paper form, after which the object is 
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dried, coated with a glazing material, and 
fired to vitrify the glaze and consume the 
combustible base, thus producing inexpen- 
sive, thin-walled ceramic ware to be dis- 
carded after a single use.16 


15 Hardy, P. W., and O. M. Peterson (assigned 
to American Can Co.). Method of Making Glazed 
Ceramic Bonded Expanded Vermiculite Articles. 
U.S. Pat. 3,689,611, Sept. 5, 1972. 

16 Simmen, F. G. (assigned to Hall China Co.). 
Manufacture of Dis ble Ceramic Dishes From 
ad ora Pyrophyllite. U.S. Pat. 3,655,843, Apr. 
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Thorium 


By Roman V. Sondermayer 1 


As in tbe past, there was no direct mine 
production for thorium as such during 
1972, and demand for thorium was not the 
decisive factor in determining its supply. 
Production of thorium was essentially a 
byproduct of the monazite operations for 


rare earths. Consequently there was a- 


continuing and excessive stock of thorium- 
bearing raw materials. The weak market 
continued, but the long-term potential for 
use of thorium was considered good. 
Demand for thorium hardener, used in 
magnesium alloys for aerospace applica- 
tions, increased slightly. New orders for 
thorium-uranium-fueled high-temperature, 
gas-cooled reactors (HTGR) improved the 
long-range demand potential for thorium 
nuclear fuels, Continuing research may 
introduce new industrial applications for 
thorium and its compounds in metallurgy 
and nuclear fuels, thus resulting in larger 
consumption of thorium. 

The most significant events related to 


DOMESTIC 


Mine Production.—Production of byprod- 
uct monazite from a Pleistocene beach- 
sand deposit, located 35 miles inland 
and 10 miles fron Green Cove Springs, 
Fla., started in October 1972. Titanium 
Enterprises, jointly owned by American 
Cyanamid Co. and Union Camp Corp. 
became the second domestic monazite pro- 
ducer. In addition to monazite, mine prod- 
ucts included ilmenite, leucoxene, rutile, 
and zircon. 

Humphreys Mining Co., with its opera- 
tion near Folkston, Ga., remained the larg- 
est producer of monazite in the country. 
Output was slightly lower in 1972. Esti- 
mated ThOz content remained at 5%. 
Heavy-mineral sands were mined by suc- 
tion for their titanium minerals 
and zircon content. The byproduct mona- 


thorium during 1972 were the beginning 
of a new beach-sand (containing mona- 
zite) operation in Florida, the preliminary 
accord for the sale of two HTGR's to South- 
ern California Edison Co., and the partici- 
pation of Gulf General Atomic Co. (GGA) 
in construction of a HTGR in West Ger- 
many. 

Legislation and Government Programs. 
—The entire inventory of thorium held by 
the Government was authorized for dis- 
posal However, there was no response to 
the request for bids during 1972, and thor- 
ium and its compounds were not sold 
from the stockpile. At the end of 1972, 
1,789 tons of thorium-oxide (ThO3) equiv- 
alent were held by the Government in 
stockpile. 

Effective January 1, 1972, under the 
"Kennedy round" schedule of tariff reduc- 
tions, ad valorem duties were reduced to 
17.5% on thorium compounds, 6% on 
metal, and 7.5% on thorium alloys. 


PRODUCTION 


zite was sold under contract to W. R. 
Grace & Co., Chattanooga, Tenn. Monazite 
was processed essentially for its rare earths 
oxide (REO) content. Thorium-bearing 
residues were stockpiled for processing as 
needed. 

Humphreys Mining Co. continued land 
rehabílitation of an area disturbed by 
mining. Mill waste was used as fill, and, 
after grading, topsoil was respread, ferti- 
lized, and planted with grass. The com- 
pany was presented with the State of 
Georgía first honor award for land recla- 


mation achievements. 


Refinery  Production.—The principal 
domestic firms processing monazite for 


x Physical scientist, Division of Nonferrous Met- 
a 
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rare-earth elements and thorium were W. 
R. Grace & Co., at Chattanooga, Tenn., 
and Lindsay Rare Earths, affiliated with 
Kerr-McGee Chemical Corp., West Chicago, 
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Ill. A number of thorium-processing com- 
panies maintain stocks of various com- 
pounds and the metal for nonenergy use 


and for nuclear fuels. 


Table 1.—Companies processing and fabricating thorium, 1972 


Company Plant location Operations and products 
American Light Alloys, Ine Little Falls, N.J........ Magnesium-thorium alloy. 
Consolidated Aluminum Corp Madison, III. Do. 


Controlled Castings Corp............ Plainview, N.Y........ Do. 
irse ia gr eid Chemical Manu- Carle Place, N.. Processes oxide, fluoride, and metal. 
g Orp. 
General Electric Coo San Jose. oat Ee Nuclear fuels. 
D022 EE Wilmington, N. C.. Do. 
W. R. Grace & Co., Davison Chemical Chattanooga, Tenn Processes domestic and imported mona- 
Div. zite; produces oxide: stocks of by: 


droxide and metal powder. 


Gulf General Atomic Co San Diego, Calif. ...... Nuclear fuels. 
Gulf United Nuclear Fuels Corp Hematite, Mao ........ Do. 
2 88 New Haven, Conn Do. 
Hitchcock Industries, Inc............ South Bloomington, Magnesium-thorium alloys. 


Kerr-McGee Chemical Corp. ........ 
Lindsay Rare Earths...............- 


Cimarron, Okla 


Nuclear fuels. 
Processes imported monazite; stocks of 
thorite; produces oxide, nitrate, and 


oxalate. 
NL Industries, Ine Albany, N.Y........... Nuclear fuels. 
Nuclear Chemicals and Metals Corp.. Huntsville, Tenn....... Do. 
Nuclear Fuel Services, Inc........... Erwin, Tenn........... Do. 
Nuclear Materials & Equipment Corp. Apollo, PRI S c 2 Do. 
(NUMEC) 

; ⁰˙¹]mà ³˖• . ea Leechburg, Pa........- Do. 
Ventron Corp., Chemicals Div. ...... Beverly, Mass Metallic thorium. 
Wellman Dynamics Cord Creston, Joen. Magnesium-thorium alloy. 
Westinghouse El Electric Corp.......... Bloomfield, N. J. id ri compounds; produces metallic 

orium. 
Eeer Columbia, S.C......... Nuclear fuels. 


CONSUMPTION AND USES 


Based on monazite production and for- 
eign trade figures, apparent consumption 
of thorium (in terms of ThO> equiva- 
lent) was estimated at 300 tons during 
1972. However, actual domestic industrial 
consumption was lower because the mona- 
zite supply was processed for its rare earth 
content, and most of the thorium residue 
remained in company holding areas. 

Nonenergy industrial consumption was 
estimated at 100 to 150 tons ThO» equiva- 
lent. The major uses were in incandescent 
gas lamp mantles; hardener for magne- 
sium-thorium alloys in aerospace applica- 
tions; dispersion hardening of metals such 
as nickel, tungsten, and stainless steel; and 
electronic, refractory and chemical (cataly- 
tic) applications. 

In the nuclear field, research and devel- 
opment studies continued on thorium-ura- 
nium fuels, reactor concepts for these fuels, 
and thorium fuels reprocessing. 
Thorium-uranium fuels (Th232-U232 fuel 
cycle) are used in the HTGR, the mol- 
ten-salt breeder reactor, and seed-blanket 


loadings for the pressurized water reactor. 
During 1972, plans for construction of 
two HTGR nuclear power plants were 
announced. The Southern California 
Edison Co. signed a letter of intent with 
GGA, of San Diego, Calif., a Division of 
Gulf Oil Corp., to design and supply two 
770,000-kilowatt HTGR’s to be located in 
the eastern California desert. A site for the 
facility had not been selected at yearend. 
The first unit was tentatively scheduled for 
operation in 1981. Southern California 
Edison has also taken an option for two 
additional, larger capacity HTGR units 
that would be located at another site. 
A second. HTGR plant was planned by 
Delmarva Power and Light Co., Wilming- 
ton, Del. The new nuclear power station 
will consist of two  700,000-kilowatt 
HTGR's, and the total costs were reported 
to be $680 million. The site is located 15 
miles south of Wilmington. Reportly, the 
first unit would be operational in 1979, 
and the second one 2 years later. GGA will 
design and supply the HTGR'.s. 
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FOREIGN TRADE 


During 1972, imports of monazite largely 
for the rare earth content, decreased 
sharply (83.5%) from 1971 levels. Malaysia 
was the only supplier of monazite during 
1972. Imports from Australia, the largest 
supplier in 1971, ceased during 1972. 
Imports of thorium oxides decreased signif- 
icantly (87%), but imports of thorium 
nitrate were about four times higher than 
in 1971. These compounds were imported 
from France. Imports of gas mantles 
decreased slightly (1.6%) from 1971 levels. 


The United Kingdom and Austria were 
the principal suppliers. 

Minor imports of thorium waste and 
scrap were registered during 1972 for the 
first time since 1970. 

In official statistics, thorium and ura- 
nium exports are undifferentiated. Conse- 
quently, it is impossible to evaluate thor- 
ium exports only. However, the composite 
figure for thorium and uranium exports 
indicated a decrease in metal and alloy 
exports and an increase in exports of com- 
pounds. 


WORLD REVIEW 


Australia, India, Brazil, Malaysia, and 
the United States were the principal world 
producers of monazite concentrate, the 
main source of thorium, during 1972. No 
raw material was mined for recovery only 
of ThO2; output of monazite and ThOz 
resulted from operations of the rare earth 
industry. 

Brazil.—During 1972 no major changes 
were reported in the beach sand industry. 
The Commissáo Nacional de Energia 
Nuclear (CNEN) controlled the overall 
production of monazite in the country. 
CNEN, through Administração da Produ- 
cio da Monazita (APM), operated work- 
ings at Itabapoana (Rio de Janiero) and 
Cumuruxatiba (Bahia). Monazita e Ilmen- 
ita do Brasil (MIBRA), a privately owned 
company, operated facilities for the pro- 
duction of monazite at Guarapari. 


Law 5740, enacted in December 1971, 
created a mixed Government-private com- 
pany, Cia. Brasileira de Tecnologia 
Nuclear (CBTN), to operate under CNEN 
in certain commercial aspects of nuclear 
energy. The stated objectives of CBTN 
were reported as follows: to prospect for and 
mine nuclear and associated mineral depos- 
its through the Cia. de Pesquisa de Recur- 
sos Minerais (CPRM), and the develop- 
ment of nuclear energy and its uses. 
CBTN will have headquarters in Brasilia, 
the company’s capital will amount to $18 
million. The law stipulates that only Bra- 
zilians can be directors and members of 
the fiscal council of the company. 

Canada.—There has been no thorium 
production since 1968, although large thor- 
ium resources exist in Canada. Some 


Table 3.—Monazite concentrate: World production by country 


(Short tons) 

Country ! 1970 1971 1972 » 
Australia____________ or. mw. ꝛ w 4.891 4, 854 5,587 
Ch EE , 544 1,502 2,458 
III A 8 4,004 4,664 e 4,700 
Mala jj! dd 827 5621 1,927 
Bü eset cde ace cece ee 110 110 110 
Mozambique k „„ „ 2 — — 
Nigeria. — ¹ ) ͤſyſ AAA 8 14 102 11 
Sri Lanka (formerly Ceylon 18 7 * 10 
Thaland. . 2st EE 119 128 188 
United States... ðiVUQ ] ß w w w 

SE 158 289 * 240 
%! Seuss ee au oe cimi E uS 18,687 18,222 15,176 
zm eri preload P Preliminary. W Withheld to avoid disclosing individual company con- 


1 In addition to the countries listed, Indonesia and North Korea produce monazite, but information is inade- 


quate to make reliable estimates of oupas levels. 
2 Year beginning April 1 of that stated 
s Exports. 
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research continued to reduce costs and 
produce high-purity thorium. 

In addition, authorities prepared 
detailed proposals for legislation regulating 
ownership in the nuclear industry. At 
yearend, no information was available on 
the status of this legislation. 

Germany, West.—During 1972, Gulf 
Energy and Environmental Systems Inc. 
(GEES) acquired a 45% interest in Hoch- 
temperatur Reaktorbau GmbH (HTR); 
Brown, Boveri and Co. Mannheim, 
retained 55% interest in the new company. 
GEES as part owner will license HTR to 
use GGA-developed HTGR technology. In 
return, GEES would gain access to the 
technology of the thorium high-tempera- 
ture reactor (THTR) with its “pebble 
bed” fuel concept that HTR expects to 
demonstrate in a prototype reactor at 
Schmehausen, near Dortmund.? 

India.—According to Indian Rare Earths 
Ltd. (IRE), monazite production increased 
nearly 7% during the fiscal year ending 
March 1972.3 
Production and sales data for fiscal 1971 
and 1972 were as follows, in short tons: 


1971! 19721 
Monazite processed 8,908 4,165 
Production of thorium hydroxide.. 1,378 1,499 
Sales of monazite: 
JF UP ENSE 8,745 4,677 
Value thousands.. $147 $181 
Sales of thorium hydroxide ?. do $68 NA 


1 Fiscal year ending March. 
2 To Indian Government. 


The IRE will make a feasibility study of 
the mineral sand deposits along the Orissa 
coast for assessing the monazite content. 
Mineral sands are found near Gopalpura, 
on a 25-mile stretch of the Orissa coast. If 
results of the study are favorable, IRE 
plans to build a mineral separation plant 
in Orissa. IRE also planned to double the 
capacity of the Chavara mineral sand 
plant in Kerala State from 110,000 to 
220,000 short tons per year and to expand 
capacity of the Manavalakurichi plant 
from 55,000 to 88,000 short tons per year. 
The company continued to operate the 
thorium plant at Trombay as agent of the 
Government of India. The company also 
discussed with the Department of Atomic 
Energy and Bhabha Atomic Research 
Center the details of a program of scien- 
tific cooperation with the Center for 
Research and Development at Trombay. 
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Indonesia.— The State-owned Perussa- 
haan Negara Tambang Timah planned to 
extract monazite as a byproduct of tin 
mining. Expansion of facilities to increase 
tin production and separate marketable 
monazite concentrates was reported.5 

Sri Lanka (formerly  Ceylon).—The 
Ceylon Mineral Sands Corp. announced 
plans to expand its mineral sand facility at 
Pulmoddai. Equipment from the China 
Bay plant will be dismantled and used for 
the expansion. Upon completion, the new 
integrated sand complex at Pulmoddai will 
have an annual capacity of 200,000 tons of 
raw sand yielding 500 tons of monazite 
and other products. During 1972, a special 
committee representing the Ministry of 
Industries, Ministry of Irrigation, and 
others was formed to ensure timely con- 
struction of ancillary facilities for the 
project.é 

South Africa, Republic of.—During 1972, 
two discoveries of monazite were reported 
The first indicated monazite reserves in 
sand dunes near Garies, Namaqualand. A 
concentration of heavy minerals was first 
noticed by airborn radiometric survey. 
Reserves were reported at 95 million tons 
of sand with a 10% content of heavy min- 
erals. The second discovery was in the 
northeastern “Transvaal, 56 kilometers 
north of Rustenburg. Production of thor- 
ium as a byproduct may be possible. 
Assays indicated an average content of 
3.16% ThOs.7 

Although the heavy minerals recovery 
plant of Palabora Mining Co. Ltd. at 
Phalaborwa, Transvaal, went on stream in 
1971, technical details of the operation 
were not reported until 1972. Tailings 
from the copper concentrator are used as 
the raw material for heavy minerals produc- 
tion. The six modules of the heavy miner- 
als plant correspond to the six sections of 
the copper concentrator. After desliming 
and removal of magnetite, the entire tail- 


2 Atomic Industrial Forum. New German Link 
Strengthens Gulf’s European HTGR Alliances. 
ae Ind., v. 20, No. 1, January 1973, pp. 

3 Indian Rare Earths Ltd. 3 Annual Report 
1971-72, Bombay, 1972, pp. 3 

4 Engineering -i Mining Jaai. V. 174, No. 
l, January 1973, 148. 

5 American Metal Mark. Ore Deposits in In- 
donesian Waters. V. 79, No. 139, July 28, 1972, 
pp. 14-15. 

6 Ministry of Industries. Review of Activities of 
Corporationa 1971-72, pp. 53--57. 

T South African Mining and Engineering Jour- 
nal. Important Rare Earth Deposits in the Pi- 
lensburg. V. 84, No. 4068, May 1972, pp. 13-15. 
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ings output of the concentrator is proc- 
essed through the plant. About 22,000 tons 
per day of dry solids represents the aver- 
age quantity fed to the plant. 
Uranothorianite concentrate, obtained by 
gravity concentration and containing 
approximately 5% UsOs, 14% ThO», and 
65% ZrO2, was processed through the 
chemical extraction plant. Thorium and 
uranium are extracted by leaching with 
hot nitric acid. The liquor containing 
thorium and uranium is then treated 
in a solvent extraction circuit and the prod- 
uct calcined. A new feature of the process is 
the provision of facilities for recovery of 
nitric acid and thorium from the barren 
solution or raffinate from the solvent 
extraction. Since the ThOə>:UsOs ratio is 
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on the order 2.5:1, thorium could become 
an important byproduct.8 

United Kingdom.—The United Kingdom 
Atomic Energy Authority won a contract 
to design and supply a solid moderator 
reactor (SMR) for the THTR under con- 
struction at Schmehausen in West Ger- 
many. The function of the SMR is to 
facilitate reloading of the THTR.® 

Venezuela.—The Government announced 
a discovery of thorium in the Cerro 
Impacto Codesur area of southern Vene- 
zuela. The area was reserved for explora- 
tion by the State through a Government- 
owned corporation called Promocion Del 
Desarrollo Del Sur de Venezuela (Prode- 
sur). Information on size of deposits and 
reserves was not reported. 


TECHNOLOGY 


Energy and metallurgical applications 
together with extraction techniques were 
the principal subjects of studies related to 
thorium during 1972. Most of the research 
was basic, and industrial utilization of 
results was not imminent. 

Nonenergy.—At the Elliot Lake uranium 
mine in Ontario, Canada, large volumes of 
waste materials contain thorium. An inves- 
tigation was conducted to find a solvent 
extraction process for the coextraction of 
uranium and thorium. The new approach 
would replace the present precipitation 
procedure for thorium elimination, which 
is costly because of neutralization and 
coprecipitation losses of the rare earths. 
Results indicated that high-purity thorium 
sulfate can be produced with the ion 
exchange-neutralization route. In addition, 
increased revenue would result if thorium 
is recovered.10 

Metallurgical research was directed 
toward studies determining the effects of 
thorium and thorium compounds on phys- 
ical and chemical properties of alloys, 
mostly high-temperature alloys, in different 
environments. One investigation indicated 
that addition of ThO2 to high-temperature 
nickel or cobalt-base superalloys slows oxi- 
dation. In an oxidation process induced by 
Na3SO,, the presence of ThO» in a nickel- 
chromium alloy promoted selective oxida- 
tion of chromium, and the growth rate of 
the chromium oxide layer was approxi- 
mately one order of magnitude less than 


that for growth of chromium oxide in sim- 
ple nickel chromium alloys. 11 


The application of fine wires as high- 
strength structural components requires a 
better undertanding of differences of creep 
behavior. The creep properties of fine, 
recrystallized tungsten-thorium oxide (1% 
ThO, by weight) wires were studied over 
the temperature range 1,8009 to 2,7509 C 
The creep behavior of tungsten-thorium 
alloy wire depends on grain structure, 
temperature, and stress. The study showed 
that the creep behavior of fine wires was 
not affected by geometry, and identical 
results could be expected for larger diame- 
ter specimens.12 


Ronson Metals Corp.’s “CerAlloy 400," 
made of approximately 8095 thorium, 15 
mischmetal, and 5% aluminum, was used 
in plutonium-powered pacemakers (small 
devices, surgically implanted in body, regu- 
lating the rhythm of heart beat) The 
new pacemaker should operate for 10 years 


8 Nel, V. Palabora's New Heavy Minerals Plant 
Adds Uranium Concentrate to the Recovery List. 
Eng. and Min. J., v. 173, No. 11, November 
1972, pp. 186-187. 

9 Chemistry and Industry. UKAEA Win Reactor 
Contract. No. 3, Feb. 5, 1972, p. 104. 

10 Ritcey, H. C., and B. H. Lukas. Co-extrac- 
tion of Uranium and Thorium. J. of Metals, v 
24, No. 4, April 1972, pp. 39-44. 

11 David, H. H., H. C. Graham, and G. F. 
Uhlig. Oxidation of Na2SQ«-Coated Ni-20Cr- 
2ThO:. Met. Trans., v. 3, No. 12, December 
1972, pp. 3247-3257. 

12 Moon, D. M. Creep of Fine Wires of W- 
ThO» Alloys. Met. Trans., v. 3, No. 12, Decem- 
ber 1972, pp. 3097-3102. 
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without change of power source, which is 
now necessary every 30 months.13 

A dispersion-modified alloy containing 
thorium with nickel and chromium was 
under development for use in the space 
shuttle. Necessary properties of this alloy 
are high-strength, formability, and good 
oxidation resistivity at 2,2009 F. Research 
indicated that a 2% to 5% addition of 
aluminum to the base alloy improved the 
oxidation resistance of the basic Ni-Cr- 
ThO system with a loss of strength at ele- 
vated temperatures.14 

Th-Ni systems were studied over a com- 
position range from 50% to 96% Ni and a 
temperature range of 1,0009 to 1,500 C. 
Intermetallic compounds were observed 
that were not previously found. Alloys in 
this composition range were stable in air. A 
few alloys were annealed for 14 days at 
800° C. Th-Ni alloys showed some similari- 
ties to Th-Si alloys.15 

Work on optical absorption spectroscopy 
of ThO; was extended to purer specimens 
than those used previously. The fundamen- 
tal absorption edge for these specimens lies 
at much higher energy than the apparent 
edge reported previously. A full analysis of 
certain crystals by spark-source mass spec- 
trometry indicated that no strong correla- 
tion. existed between specific band areas 
and impurity-element concentration. More- 
over, purer specimen of fused ThOz 
revealed new, previously unobserved bands 
of the ThO; spectrum.16 

Behavior of thorium-carbon alloys in a 
nitrogen environment at moderate pres- 
sures was examined. Results indicated an 
"uphill" (up a concentration gradient) 
diffusion of carbon in the ternary solid 
solution Th (C,N). This explains the tend- 
ency for carbon and thorium to segregate 
ín the course of reaction of thorium 
carbon alloys with nitrogen at moderate 
pressures.17 

Energy.—Effects of additives on the sin- 
tering of ThO2? and ThO2-Y203 compacted 
and loose powders were studied. The 
investigation showed that small amounts of 
nickel oxide are potent and increase the 
rate of sintering of thorium oxide, and the 
major portion of densification occurs very 
rapidly and is followed by a much slower 
process of sintering.18 

A new HTGR concept was under inves- 
tigation. GGA of San Diego, Calif., negoti- 
ated a contract with the Atomic Energy 
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Commission (AEC) for design, engineer- 
ing, and construction of a nuclear gas-tur- 
bine powerplant, which would eliminate 
the steam-turbine cycle by combining the 
HTGR with a closed-cycle helium gas-tur- 
bine generator. Hot helium at 1,5009 C 
would turn the gas-turbine generator. Ben- 
efits of the new concept include savings in 
capital costs, improved reactor operating 
efficiency, and reduced environmental 
impact since lesser quantities of cooling 
water are needed. 

The light water breeder reactor 
(LWBR) fuel is ThOz pellets in which 
1% to 6% U»ss in UO; form is dissolved. 
A project was underway to develop a 
chemical flowsheet for converting urani- 
um-nitrate solution to ceramic grade UO; 
powder having desired properties for uni- 


form blending with ThO2 powder and for 


pressing and sintering to high-density fuel 
pellets for the LWBR.19 


Solvent properties and corrosiveness of 
liquid sodium, which is used as a coolant 
in fast-breeder reactors, were the subjects 
of a study originating in Sweden. A system 
of corrosion in liquid metals is often 
accompanied with mass transfer of corro- 
sion products, and alloys form within the 
bulk phase of the liquid metal. The Th- 
Cu system was studied in the temperature 
range of 200° to 700° C. Reaction products 
are finely divided and well crystallized at 
temperatures below the melting points. 
Sodium apparently does not participate as 
a catalyst in the process, but does promote 


13 Ruth, J. P. Rare Earth Metals Demand Up 
for Pipelines in Severe Areas. Am. Metal Market, 
v. 79, No. 130, July 17, 1972, p. 30. 

14 Baranow, S. The Effect of a Hydrogen Pre- 
heat-Treatment on the Oxidation Behavior of 
Ni-Cr-Al- ThO? Alloys. Met. Trans., v. 3, No. 12, 
December 1972, pp. 3265—3267. 

15 Tomson, J. R. Alloys of Thorium with Cer- 
tain Transition Metals. VI. The Constitution of 
Thorium-Nickel Alloys Containing 50%-96% 
Nickel. J. Less-Common Metals, v. 29, No. 2, 
October 1972, pp. 185—188. 

16 Childs, B. G., P. J. Harvey, and d B. Hal- 
lett. Optical Absorption Spectroscopy of ThO:. J. 
Am. Ceramic Soc., v. 55, No. 11, November 1972, 
pp. 544-547. : 

17 Benz, R. Nitride Layer Growth on Liquid 
Thorium and Solid Thorium Carbon Alloys. J. 


Electrochem. Soc., v. 119, No. 11, November 
1972, pp. 1596-1602. 
18 Halbfinger, G. P., and M. Kolodney. Acti- 


vated Sintering of ThO; and ThO:-YsOs with 
NiO, J. Am. Ceramic Soc., v. 55, No. 10, pp. 
519—524. 

19 Leitnaker, J. M., M. L. Smith, and C. M. 
Fitzpatrick. Conversion of Uranium Nitrate to 
Ceramic Grade for Light Water Breeder Reactor: 
Process Development. Oak Ridge National Labo- 
ratory, Metals and Ceramics Division, ORNL- 
4755, April 1972, p. 54. 
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the reaction by activating the cooper 
surfaces.20 

In connection with the chemical process- 
ing of molten-salt breeder reactor (MSBR) 
fuels, information was sought on mutual 
solubilities of thorium and certain rare 
earth lanthanides in bismuth solutions 
over a temperature range of 350° to 700° 
C. Although individual solubilities of thor- 
ium bismuthides and most lanthanide bis- 
muthides are known, few data are avail- 
able on their mutual solubilities or the 
interractions of thorium, bismuth, and the 
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lanthanides. For the study, the system was 
contained in an argon atmosphere in a 
molybdenum crucible. The components of 
the system  interracted to form solid 
compounds.21 


20 Berlin, B. Formation of the Intermedia 
Phases of the System Thorium Copper in Liquid 
Sodium. J. Less-Common Metals, v. 29, No. 4, 
December 1972, pp. 337-348. 

21 Smith, F. J. Mutual Interaction of Thorium, 
Lanthanides, and Bismuth in Th-Ln-Bi Solutions: 
Evidence for Formation of Th-Ln-Bi 1 
J. Less - Common Metals, v. 29, No. 1, Septem 
1972, pp. 73-79. 


T 


in 


By Keith L. Harris ' 


Free world supply of tin exceeded con- 
sumption by about 7,000 long tons in 1972. 
World mine production of tin for 1972 
was 289,602 long tons, up from 282,282 
long tons in 1971, U.S. consumption of pri- 
mary and secondary tin taken together de- 
creased 1% for the year, with primary tin 
consumption increasing 8% and secondary 
consumption decreasing 14%. The major 
uses for tin were in solder, 32%; tinplate, 
81%; bronze and brass, 14%; chemicals in- 
cluding tin oxide, 6%; and babbitt, 4%. 
Tin, as the mineral cassiterite (SnO2), is 
mined and smelted at many places around 
the world, almost totally outside the 
United States. Most of the nation’s tin, in 
the form of slabs, bars, and ingots, came 
from Malaysia and Thailand. Less than 
100 Jong tons of tin were mined in the 
United States during the year, all from 
mines in Colorado and Alaska. About one- 
quarter of the tin used in the United 
States in 1972 was reclaimed from scrap in 
about 85 secondary smelters located across 
the country 

The only primary tin smelter-refinery 
currently operating in the United States is 


the Texas City, Tex. facility of Gulf 
Chemical and Metallurgical Corp. The 
smelter received 4,216 long tons of tin-in- 
concentrate from Bolivia’ State-owned 
Corporacíon Minera de Bolivia (COMI- 
BOL). In addition to concentrates, the 
smelter processed tin wastes for secondary 
recovery. 

The Lost River Mining Corp., which has 
been conducting an evaluation of its fluor- 
ite-tin-tungsten deposit on Alaska's Seward 
Peninsula, has revised upward its tin re- 
serves in one zone to just under 80,000 
long tons. An additional 110,000 long tons 
have been claimed or indicated in two 
other zones of the property. 

The General Services Administration dis- 
posed of no tin from the strategic stockpile 
through commercial channels, but 361 long 
tons were shipped to Turkey under pro- 
grams of the Agency for International De- 
velopment (AID). 

The average New York price for prompt 
delivery of Straits (Malaysian) tin in 1972 
was 177.469 cents per pound. This 


! Physical Scientist, Division of Nonferrous, 
Metals. 


Table 1.—Salient tin statistics 


(Long tons) 
1968 1969 1970 1971 1972 
United States f 
Mine oc urapi ß w w w w 
Beste 77 8 8,453 845 NA 4,000 000 
)) 22,495 22,775 20, 001 20,098 20,180 
Exports fi — ros erger? 535 4,495 2, 903 4,452 2,262 ,184 
m : 
PS EE 67,858 54,980 50,554 46,940 52,451 
Ore (tin content). g ,489 wes 4, 8,060 4,216 
Primar 58,859 57,780 — 52,957 51,980 58, 
JJC ae MAR REUS 23,102 28,060 20,880 17,970 15,527 
‘Price: . York, average cents 
- per ound EE Ee 148.111 164.485 174.185 167.944 177. 400 
Mine... .. As te de teats 8 228,832 225,725 228,500 282,282 289,602 
TEAT eo ores ace iu DeL Ee Siue 229,564 225,290 223,696 231,901 236,185 
NA Not available. W Withheld to avoid disclosing individual company confidential data. 
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represents a significant increase from 
167.344 cents per pound in 1971. 

The International Tin Council (ITC) at 
its regular quarterly meeting in July rede- 
termined floor and ceiling prices for tin in 
the light of changes in exchange rates fol- 
lowing the floating of the pound sterling. 
The market price of tin for purposes of 
buffer stock operations was to be expressed 
as the ex-works price on the Penang mar- 
ket. 

Legislation and Government Programs. 
—No strategic stockpile tin was disposed of 
through commercial channels during the 
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year. However, 361 long tons of tin were 
released to AID for shipment to Turkey. 
The stockpile objective remained at 232,000 
long tons, and at the end of the year, there 
was an excess of 18,664 long tons on 
hand. | 

Government financial assistance on a 
participatory basis was available through 
the Office of Minerals Exploration (OME), 
U.S. Geological Survey, for tin exploration 
up to 75% of the allowable costs. 

The depletion allowance for tin re- 
mained at 22% for domestic deposits and 
14% for foreign deposits. 


DOMESTIC PRODUCTION 


PRIMARY TIN 


Mine Production.—Domestic production 
of tin in 1972 was less than 100 long tons. 
Most of the year's output came from Colo- 
rado as a byproduct of molybdenum min- 
ing. Some tin concentrate was produced at 
dredging operations and as a byproduct of 
placer gold mining operations in Alaska. 
The Lost River Mining Corp. set up by 
Canada's P.C.E. Explorations to conduct 
operations at a fluorite-tin-tungsten prop- 
erty in the Lost River area of Alaska's Se- 
ward Peninsula, continued its feasibility 
study on mining and milling facilities for 
a 4,000-long-ton-per-day open pit mine 
projected to open by 1976. Reserves at the 
prospect area represent at least a 20-year 
supply. A $3 million share placement has 
been made to cover costs of the feasibility 
study. United States, Japanese, and Cana- 
dian firms have shown interest in long-term 
purchases and considerable financial assist- 
ance will be given by State and Federal 
agencies. 


Smelter Production.— The only tin 
smelter in the United States is the Texas 
City, Tex., facility of Gulf Chemical and 
Metallurgical Corp. In 1972, it operated on 
Bolivian tin concentrate which formed the 
base load together with low- cost reclaimed 
domestic industrial residues to complete 
the feed. The smelter performed these 
functions as a contract toll converter for 
COMIBOL, and the resulting metal was 
then sold by COMIBOL to U.S. consumers, 
Thus, to all intents and purposes, U.S. tin 
consumers were wholly dependent upon 
foreign tin in 1972. 


SECONDARY TIN 


The United States is the world’s leading 
producer of recycled, or secondary, tin. 
The United Kingdom, the Federal Repub- 
lic of Germany, Austria, and Australia also 
produce secondary tin in significant quan- 
tities. 

Of the tin recycled during 1972, 89% 
was an alloy constituent. of bronzes, 


Table 2.—Secondary tin recovered from scrap processed at detinning plants 
in the United States 


Tinplate scrap treated( ))) 


Tin recovered in the form of— 
Metal 


——u—— T" -Á —— — —Eä—ä —— Pr ep gn e ms ep ge 


Weight of tin compounds produced. ................ 
A verage kreeg of tin recovered per long ton of tinplate scrap used 
elivered cost of tinplate gerap pp 


Average 


1971 1972 

MERI UB ce long tons.. 742,259 714,960 
JJ m E M yin do.... 1,786 1,494 
Susa sms LUE A C do.... 588 672 
KE do.... 2,869 2,166 

MEER EE do.... 1,105 1,284 
poun 7.15 6.79 

F per long ton. $28.78 $30.15 


1 Tinplate clippings and old tin-coated containers have been combined to avoid disclosing individual company 


confidential data. 


* Recovery from tinplate scrap treated only. In addition, detinners recovered 551 long tons (494 tons in 1971) 
of tin as metal and in compounds from tin-base scrap and residues in 1972. 


TIN 


brasses, solders, and bearing and type met- 
als. A small amount also remained in 
chemical compounds. Only about 11% of 
the recycled tin, mostly from new tinplate 
scrap, found its way to market as metal. 
This latter volume provided only 3% of 
the total tin supplied to U.S. consumers in 
1972, a proportion which does not vary ap- 
preciably from year to year. 

Secondary tin furnishes 27 to 30% of the 
total U.S. tin supply each year. However, 
secondary tin produced in this country was 
down in 1972 by 441 long tons. 

Five companies in 11 States were en- 
gaged in the detinning business in 1972. 
Normally the raw materials used are tin- 
plate scrap and spent chemicals or tinning 
solutions. 
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Table 3.—Tin recovered from scrap 
processed in the United States, 
by form of recovery 
(Long tons) 


Form of recovery 1971 1972 
Tin metal: 
At detinning plants 2,250 2,001 
At other plants 74 198 
ol! 2,824 2,199 
Bronze and brass: 
From copper-base scrap. - 8,850 9,281 
From lead and tin-base 
r 84 78 
Total ( 8,934 9,854 
Solder sco. ----------------- 5,482 5,213 
Type metall 1,202 1,282 
Bab bitt 899 854 
Antimonial lead...........- 681 604 
Chemical compounds 612 716 
Miscellaneous |... .......- 12 8 
el! . 8,888 8,627 
Grand total 20,096 20,180 
Value (thousands).... $75,828 $80,222 


1 Includes foil, cable lead, and terne metal. 


CONSUMPTION 


Total consumption of tin metal de- 
creased 1%, with primary tin consumption 
increasing by 3% and secondary tin con- 


sumption decreasing by 14%. Tin used in 
solder, up 11% from 1971, was the largest 
consuming sector in 1972. Although tin- 


Table 4.—Shipments of metal cans 1 
(Thousand base boxes) 


Type of can 


FOOD AND BEVERAGES 


Fruit and fruit juic es 
. and vegetable juices. ..................- 
Milk, evaporated and condensed. .................. 
Other dairy products. ........... 2.2. 22 . eee 


Soft drinks 


Baby foods 


J!!!!öÜÖLͤùͤĩ ĩ⅛ð ⁵ĩð2Luĩ ĩð ag 


NONFOOD 


em e e e - - mm e em rs em e o - e e e e e ep mm e o e e e e wm wm e e em em o ene em eee mm em em wm 


LEE Pp 
Pressure 1 (valve type)...................... 


All other nonf 


Steel base boxe 22 eee 
Short tons(thousand) . 2 ee 
Aluminum base bozos EE em 


* Estimate. P Preliminary. 


1 Includes tinplate and aluminum cans. 


PH %o ĩ W adi é 
Meat and poult / 
Fish and other sea foods 
CONGO loanni ⁵ ⁰⁰y hy dar 88 
Lard and shorteninn ggg 


1972 
1971 1972 v change 

323 T 13,267 13,639 +2.8 
CC 22, 976 21, 755 —5.3 
J bua us ay hassan sue 2,568 2,405 —6.3 
CCC 423 379 —10.4 
EE 28,608 31,229 ＋ 9.2 
E 89,168 44,379 +18.3 
JF 3,713 8,680 —0.9 
FF 2,510 3,185 +26.9 
JC 8,671 8,595 —2.1 
ecu ˙ LI nu CSS ae 1,642 1,688 +2.8 
FFF 1,510 1,462 —8.2 
EE 6,004 6,694 +11.5 
FFC 15, 653 14,136 —9.7 
J E EN 141,713 148,226 +4.6 
3 3,085 3.095 +0.3 
3 4,908 ,588 +14.0 
FFC 765 566 —26.0 
Sascha E CU ue ETE 5,285 5,877 +11.2 
e ss us S SS S ae z 6,189 6,552 +6.7 
PODES RESTER 20,177 21,678 +7.4 
RR ETE 161,890 169,904 5.0 
JT 140,475 141, 180 ＋0. 5 
P'!!! 2 5, 552 5, 592 +0.7 
oO E 21,415 28,724 +34.1 

9 +33.6 


2 The base box, a unit commonly used in the tinplate industry, equals 31,360 square inches of plate or 


62,720 square inches of total surface area. 
Source: U.S. Department of Commerce. 
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Table 6.—Consumption of primary and secondary tin in the United States 


(Long tons) 
1968 1969 1970 1971 1972 
Stocks Jan. Kee eee Seege 80,087 28,152 23,441 21,165 18,557 
Net receipts during year: 
FEI; 59,018 55, 125 52,096 51,727 55,076 
Secondary EE 2,101 2,925 2,502 2,491 5,766 
SJ Ee sp MM o LM 8 21,919 21,624 19,748 16,179 10,784 
Total receipts... ............ «««««« 44 88,038 79,074 74,846 70,897 71,576 
Total available... 9 113,125 107, 226 97,787 91,562 90,1833 
Tin consumed in manufactured products: 
FFII e ducem ec 58,859 57,730 52,957 51.980 58 , 506 
Sons 23, 102 23, 060 20, 880 17,970 15,527 
VK WE 81,961 80,790 73 , 887 69,950 69 ,083 
Intercompany transactions in scrap 8,012 2,995 2,785 8,055 2,629 
Total processed. . ------------------------ 84,978 88 , 785 76,622 79, 005 71, 662 
Stocks Dec. 31 (total available less total processed) 28, 152 23,441 21,165 18,557 18,471 


1 Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1968—20 tons; 1969— 
1,185 tons; 1970—80 tons; 1971—10 tons; and 1972—140 tons. 


Table 7.—Tin content of tinplate produced in the United States 


Tinplate waste— Tinplate (all forms) 

waste, strips, 

cobbles, etc., Tin per 
Year gross weight Gross weight Tin content! short ton 

(short tons) (short tons) (long tons) of plate 

(pounds) 

1968........ 682 , 792 6,088,345 28,889 10.6 
1969........ 581,594 5,944,758 26,886 10.1 
1970........ 625,998 5,590,088 25,127 10.1 
19711112 547 , 959 5,297,970 28 ,669 10.0 
1972 501,996 4,706,491 21,070 10.0 


1 Includes small tonnage of secondary tin and tin acquired in chemicals. 


Table 8.—Consumption of tin in the United States, by finished product 
(Long tons of contained tin) 


1971 1972 
Primary Secondary Total Primary Secondary Total 
Alloys Amiscellineonu) o 425 169 594 468 441 909 
, ec cosececonace cmm 1,977 1,187 8,164 2,206 890 8,096 
Bar tin 27 0ͤ0⁰ĩ¾»Ä ees il di kz 842 780 116 896 
Bronze and brass. 8,013 8,010 11,023 3,095 6,546 9,641 
Chemicals including tin oxide 1,924 1,716 8,640 2,462 1,568 4,080 
Collapsible tubes and foil.............. 721 12 783 790 16 806 
Pipe and tubing 19 5 24 w w w 
Seek 18,947 5,812 19,759 16,896 4,951 21,847 
Terne metal......................... 9 12 87 4 
Tinning__.- eS ah 8 2,288 56 2,294 2,582 79 2,611 
FIT! 23, 669 el 23,669 21,070 be 21,070 
Tin pense nS 1,513 19 1,532 1,150 E 1,150 
Type metal -------------------- 0 730 820 137 840 
hite metal: 22... 1,345 102 1,447 1,579 138 1,717 
heet 8 1 
„ 51,980 17,970 69,950 53 , 506 15,527 69 , 033 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 
! Includes secondary pig tin and tin acquired in chemicals. 
* Includes pewter, britannia metal, and jewelers' metal. 
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plate was the largest consuming sector of 
primary tin (39%), the amount of total 
tin used for this purpose failed to be the 
largest domestic end-use for the first time 
since 1945. A 24% increase in imports of 
tinplate of which Japan furnished 56%, 
and a very small increase in shipments of 
steel-based cans resulted in an 11% de- 
crease in U.S. tinplate production. An in- 
crease of over 34% in shipments of alumi- 
num cans contributed in part to the lower 
consumption rate of tinplate. Consumption 
of tin in bronze and brass (down 13%) and 
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babbitt (down 2%) continued the decline 
of the past several years. Compared with 
1971 figures, the use of tin increased in al- 
loys, bar tin, chemicals, collapsible tubes 
and foil, solder, tinning and white metal, 
while consumption for type metal was es- 
sentially unchanged. Tin consumption by 
U.S. brass mills was 1,426 long tons of pri- 
mary tin compared with 1,065 long tons in 
1971. Consumption of secondary tin, at 501 
long tons, was down somewhat from the 
1971 total of 545 long tons. 


STOCKS 


Tinplate mills, which at yearend held 
65% of the plant stocks of pig tin, were the 
largest users of primary tin. Stocks of pig 
tin rose to the year high of 9,565 long tons 
at the end of January in anticipation of a 
possible dock strike in February. Stocks 
dropped after the strike failed to material- 
ize. An upward trend was evident for the 


remainder of the year with yearend stocks 
of pig tin recording a 7% rise from 1971 
fipures reversing the downward trend in 
evidence since 1965. Tin in process and tin 
afloat recorded slight declines from 1971 
but stocks held by jobbers and importers 
rose 67% resulting in an increase of 2% in 
total industrial stocks. 


Table 9.—U.S. industry yearend tin stocks 


(Long tons) 
1968 1969 1970 1971 1972 
Plant raw materials: 
ig tin: 
Virgin._____ ⅛²˙ : eet oe es 15,975 12,281 9,451 7,779 8,149 
Secondar // 215 253 222 255 452 
In process h 2-2 eee 11,962 10,907 11,492 10,523 9,870 
P alow ee waa 28,152 23,441 21,165 18,557 18,471 
Additional pig tin: 
In transit in United States 1,185 80 10 140 445 
Jobbers-importer ss 1,182 1,210 1,635 1,630 2,120 
Afloat to United States 5,390 5,865 8,500 4,510 8,726 
Total. .... 7,757 7,155 5,145 6,280 6,890 
Grand total__ eet ee oe ee 85,909 80,596 26,310 24,837 25,361 
1 Tin content, including scrap. 
PRICES 


The average price for prompt tin metal, 
at £1505.94 per metric ton, was higher on 
the London Metal Exchange (LME) than 
the average 1971 price. Prices were buoyed 
in midyear by the floating of the pound 
sterling. Prices on the Penang and New 
York markets retreated from high midyear 
prices as an ITC forecast of a deficit of 
3,500 long tons in production changed to 
an actual surplus of 7,000 long tons by 
yearend. On both markets, prices in De- 


cember 1972 were about the same as in 


January 1972. The average Penang price 
for ex-works Straits tin in 1972 was 
M$626.80 per picul (one picul = 133.33 
pounds), and the average New York price 
for prompt Straits tin was 177.469 cents 
per pound. 

After dull trading conditions early in 
the year on the Penang market, the revival 
of consumer demand to replenish stocks 
moved prices to the high of the year of 
M$655.50 per picul on March 24. Prices 
then deteriorated through August when 
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ITC buffer stock support held the prices 
at the M$622.00 per picul level. Consumer 
demand picked up after summer stocks 
were worked off and prices rose moderately 
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Prices fell to the low of M$605.00 per 
picul in mid-November after which they 
recovered to end the year at M$629.00 per 
picul. 


from late August through September. 
Table 10.—Monthly prices of Straits tin for prompt delivery in New York 
(Cents per pound) 
1971 1972 
Month 
High Low Average High Low Average 

Ann 162.250 161.000 161.638 172.000 170. 500 171.310 
February. ono uuu ss ss 164.500 161.250 162.855 174.000 171.000 172.000 
March... ... OS sss scusssusses a a 170.000 168.250 167.011 183.750 175.000 179.810 
| jo, es otc AAA ease ont 170.500 168.000 168.881 183.000 181.000 181.975 
6 E S ote oe eese ce 168.500 164.000 166.025 180.000 175.250 177.920 
MUNG ERN NUT 165.750 168.750 164.477 176.250 173. 500 175.034 
P.ßßĩI„! ⁵ð ͤ ——T 167.500 165. 500 166.440 177.750 175.000 176.613 
Ann ——— M 167.500 165.000 166.074 182.250 177.500 179.120 
Spende 167.500 166.750 167.286 182.750 181. 000 181.988 
Dede Roe reds sss 168.500 167.250 167.697 182.000 178.000 180.400 
Nr! 177.250 168.750 175.888 178.250 176.250 177.213 
December. -------------------------- 177.500 172.000 174.857 178.500 174.750 176.250 
Average.----------------------- 177.500 161.000 167.844 183.750 170. 500 177.469 


Source: American Metal Market. 


FOREIGN TRADE 


The United States continued to rely 
upon foreign sources for tin. Malaysia fur- 
nished 62% of the tin imported into the 
United States; Thailand, 22%; and Aus- 
tralia and Indonesia, combined, 8%. 

During 1972, 4,216 long tons of tin-in- 
concentrate were imported from Bolivia 
for smelting at the Texas City, Tex. 
smelter. 

Exports from the United States were 
1,134 long tons. 

Small tonnages of secondary tin enter 
the United States as alloy constituents in 


recyclable solders or other alloys or as tin- 
plate or other scrap, dross, skimmings, and 
residues. These volumes find their way into 
consumption figures and account for the 
differences normally encountered between 
U.S. production and consumption of sec- 
ondary tin. Tin that is a constituent alloy 
in imports and exports of babbitt, solder, 
type metal, and bronze is shown in the 
Minerals Yearbook chapters on "Copper" 
and “Lead.” Ferrous scrap exports, includ- 
ing those of tinplate and terneplate scrap, 
are not classified separately. 


Table 11.—U.S. exports and imports for consumption of tin, tinplate, 
and terneplate in various forms 


Tinplate Tinplate 
Ingots, pigs, and bars Tinplate and terneplate circles, strips scrap 
and cobbles 
y Exports Reexports Exports Imports (Exports) (Imports) 
ear — ᷑ — —n0ðub:᷑ ⁰ñürU8!vd.- ͥ — „m. — — P. 
Quan- Value Quan- Value Quan- Value  Quan- Value Quan- Value - Value 
tity (thou- tity  (thou- tity (thou- tity (thou- tity (thou- tity (thou- 
(long sands) (long sands) (long sands) (long sands) (long sands) (long sands) 
tons) tons) tons) tons) tons) tons 
1970.. 4,009 $15,222 448 $1,701 294,788 $59,458 292,611 $59,066 21,848 $2,628 19,882 $591 
1971.. 1,821 6,648 441 1,620 186,151 39,605 372,875 80,562 8,675 1,186 18,071 546 
1972.. 857 2,915 277 1,055 245,855 51,929 466,455 107,844 4,076 522 15,214 487 
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Table 12.—U.S. imports for consumption and exports of miscellaneous tin, 


tin 


and tin compounds 


Miscellaneous tin and manufactures 


Tin compounds 


— 


Imports Exports Imports 
Tinfoil, Tin scrap 
tin powder, and other 
flitters, Dross, skimmings, tin bearing Quantity Value 
Year metallics, scrap, residues, material, (long tons) (thousands) 
tin and and tin alloys, n.s.p.f. except 
manufactures, tinplate 
n.s.p.f. scrap 
Value Quantity Value Value 
(thousands) (long tons) (thousands) (thousands) 
J AA 34,311 776 3275 32, 466 272 $817 
IT soe r 4,472 4,126 1,885 1,780 91 257 
1919 2 u ciae nice 6,501 1,304 2,140 8,392 152 477 
r Revised. 
Table 13.—U.S. imports for consumption of tin, by country 
1971 1972 
Country 
Quantity Value Quantity Value 
(lon (thou- (long (thou- 
tons sands) tons) sands) 
Argentine E 50 $176 ee "- 
Australig_. ß 1,116 8,500 2,184 $7,468 
Belgium- Luxembourg 16 64 71 277 
SIC; ⁵ĩ˙N AAA E 864 8,095 1,104 4,172 
TT EE 167 583 696 2,620 
Canada ¿uru s tauna vy . 8 240 864 274 1,067 
C111 XT rt 269 980 93 354 
China, People’s Republic of... __ L2. .....- A 24 160 689 
J7777öĩõĩðj3 œ v—U0U!] i,—?i;i Q L ee ete Soe eet = ie 20 73 
Germany, West... 35.4 II... ft - c 99 859 
Hong d EE S 20 78 
dE MN ͤͤ y OMEN ERN 5 120 175 650 
KE TEE 1,420 5,592 1,997 8,126 
Ch, EE EEN S n 25 91 
i ß Ea Eee ees 27,1746 96,950 82,645 120,780 
Netherlands____ geed de 2 94 
EEN 806 813 184 691 
Peru: ooo OL TSS Su ⅛ð-A y kum S ee eo 165 593 128 492 
Singapore_____ eto m a ique 88 24 91 129 469 
117 ³˙A˙¹¹¹0äͤ m0 ;ö: ees dem M i EE 5 86 824 
r ³o . 13, 861 49.126 11,727 44,398 
United Kingdom „„ 6 2,207 471 1,862 
If ³² ELLA UY eB asd aue dE 46,940 164, 403 52,451 195,421 


! Bars, blocks, pigs, grain, or granulated. 


WORLD REVIEW 


INTERNATIONAL TIN AGREEMENT 


The International Tin Council (ITC) oper- 
ating under the Fourth International Tin 
Agreement, had an active year in the face 
of surplus tin production, sluggish demand, 
an unstable monetary base and low tin 
prices. Production of tin-in-concentrate ex- 


ceeded consumption of tin by about 7,000. 


long tons. Prices of tin remained in the 
lower sector of the buffer stock operating 
range except for several months in the first 
half of the year when prices moved into the 
middle sector. 


At its March meeting, the ITC an- 
nounced that on December 31, 1971, the 
buffer stock contained 6,532 long tons of 
tin metal. In addition, Taiwan withdrew 
from membership and the consumer mem- 
ber votes were reallocated. 

After the floating of the pound sterling 
by the British Government on June 23, 
the ITC at its July meeting temporarily 
changed the currency base for the opera- 
tion of the buffer stock from terms of 
pound sterling per metric ton to terms of 
the ex-works price of tin on the Penang 
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market as expressed in Malaysian dollars 
per picul.2 The redetermined floor and 
ceiling prices and sectors of the price 
range, which approximated the former 
price range were as follows: 


M$ per picul 
ex-works Penang 
Floor rie Le ewm 583 
Lower sector 583—633 
Middle sector 633-668 
Upper sector. ..................- 668-718 
Ceiling price 718 


The votes of the consuming countries, as 
established at the July meeting, effective 
July 1, 1972, were as follows: 


Votes 

JSDAI C oos palu yl 216 
United Kingdom........................- 141 
Germany, Weste 115 
Francë km 8 90 
Italy- 2: 2 ulus ß t Ds Qa am 60 
CJ AAA 8 56 
Netherlands ..........-.-.....2.....- 46 
Canada... . 41 
E TEE A0 
n, . 87 
Czechoslovakia 82 
Belgium- Luxembourg 29 
S /ͤ—ͤbũ .! — T eek See 28 
ugoslavia..---------------------------- 16 
MNGOTY o ee EE eae ¿ubus 15 
Denmark. ` 11 
Kull 10 
Bill 8 10 
Korea, Republic oll. 7 
JͤÜ¹ʃ˙ . . . ts os b e to 1,000 


The buffer stock was reported to contain 
7,971 long tons of tin metal on March 31, 
1972. The first quarter installment from 
the consuming countries to the buffer stock 
of the equivalent of 2,461 long tons was 
paid. The first voluntary contribution to 
the buffer stock from a consuming country 
of $1.6 million was accepted from the 
Netherlands, and the French Government 
served notice that it intended to make a 
voluntary contribution to the buffer stock. 
Also, an outline report on arrangements 
for a proposed conference on tin to be 
held in the fall of 1974 at Kuala Lumpur, 
Malaysia, in conjunction with the Tin Re- 
search Institute (TRI) and the Malaysian 
Government was presented. 

The ITC held a special session in August 
in London to discuss the possibility of 
imposing export controls and to request 
additional financial support for the buffer 
stock to stem the declining tin prices. The 
ITC rejected export controls in favor of 
additional support for the buffer stock in 
the form of an immediate callup of 4,921 
long tons of tin metal or its cash equiva- 
lent from the producing nations. The ITC 
also granted the executive chairman au- 
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thority to call up the remaining 2,461 long 
tons of tin metal from the 19,684 long 
ton aggregate compulsory contribution 
without the need of convening a special 
meeting of the Council. Support of the 
buffer stock proved costly for two of the 
members, Indonesia and Nigeria, who were 
forced to borrow from the International 
Monetary Fund (IMF). 

The sixth session of the ITC was held 
in Djakarta, Indonesia, October 3-6. Floor 
and ceiling prices and sectors of the price 
range were reviewed and retained as estab- 
lished at the July meeting. Votes of the 
producing countries were revised and be- 
came effective October 1, as follows: 


Votes 

;õ;—ẽ00éG 2 441 
Ill ⁵ 181 
Thailand: --------------------------- 132 
Indonesia. ....................-.---...-- 119 
N igeria EE 50 
TEE 43 
Australia. ee 84 
IJ ewe Sees et eas 1,000 


The Council again decided not to apply 
export controls but to arrange for a $20.8 
million standby credit facility from the 
IMF for buffer stock purposes. Buffer stock 
levels for June 30 and October 5 were 
7,991 and 9,971 long tons, respectively. 
Continuing buffer stock support for the 
fourth quarter failed to bring the price of 
tin out of the lower sector of the buffer 
stock operating range. Buffer stock hold- 
ings at the end of December were not re- 
vealed but they were probably about dou- 
ble the 6,532 long tons held on December 
31, 1971. This large buildup during the 
year offered continued impetus to the feel- 
ings that buffer stock operations would 
have to be supplemented with export con- 
trols early in 1973 to move the price into 
the middle sector. 

A conference on the consumption of tin, 
jointly sponsored by the ITC and the TRI 
was held in London in March. Seventeen 
tin-consuming and six tin-producing nations 
were represented at the 7-day conference. 
Papers were presented discussing tinplate 
and the availability, properties, marketing, 
and uses of tin. 

Australia.—Associated Tin Smelters Pty. 
Ltd. increased the capacity of Australia’s 
only tin smelter at Alexandria, New South 


2 One Malaysian dollar (M$) —US$0.355, one 
picul = 133.33 pounds. 
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Wales, by 50% to 15,000 long tons per 
year of concentrate. The expansion is part 
of a 5-year plan to keep pace with increas- 
ing mine production and to produce more 
metal within the country. Most of the ex- 
ported concentrate was smelted in Malaysia 
and the United Kingdom. 

Renison Ltd., Australia's largest tin pro- 
ducer, has increased its proven ore reserves 
to 7,149,000 long tons with an estimated 
tin content of 1.3%. The Aberfoyle group, 
consisting in part of Aberfoyle Tin Co. 
N.L., Ardlethan Tin N.L. and Cleveland 
Tin N.L., reported a mid-year total of 
7,843,000 long tons of measured, indicated, 
and inferred ore reserves. Cleveland Tin 
N.L. reported an overall drop in recovery 
rate at their newly commissioned flotation 
plant from 69.3% to 67.2% because of 
higher throughput rates, which resulted in 
intense loading of individual sections. 

Tableland Tin Dredging N.L. rebuilt its 
dredge at Upper Return Creek, Mount 
Garnet, Queensland. The area leased at 
Upper Return Creek is reported to encom- 
pass 10 million cubic yards calculated to 
contain 2,550 long tons of cassiterite. Upon 
completion of these leases, the dredge will 
be moved to Lower Return Creek where 
proven reserves of 13.25 million cubic 
yards containing about 2,400 tons of cassi- 
terite are available. 

Minerals Recovery (Australasia) N.L. is 
involved in five separate mining operations 
over the 16-mile stretch of its Vegetable 
Creek-deep lead prospect near Glen Innes, 
New South Wales. A 30-cubic-yard-per- 
hour plant at its Sugarloaf open pit mine 
and a 100-cubic-yard-per-hour plant at its 
Foleys open pit mine were commissioned. 
Loloma Mining Corp.'s Irvinebank tin op- 
eration in North Queensland commenced 
continuous milling in April. Treatment ca- 
pacity was projected at 65,000 long tons 
per year. Gippsland Minerals N.L. and 
Cominco Exploration gave inferred ore re- 
serves at their jointly held Queen Hill, 
Zeeham, Tasmania property as 1 million 
long tons of 1.4% tin and 200,000 long 
tons of 0.8% tin. 

Bolivia.—Of the 31,056 long tons of tin- 
in-concentrate produced in 1972, COMI- 
BOL contributed 21,246 long tons, the me- 
dium miners 5,882 long tons, and the 
small miners 3,978 long tons. COMIBOL’S 
marketable tin output, up 6.3% from that 
of 1971, originated mainly from ore con- 
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taining 0.7695 tin, but also included pur- 
chases from independent small miners and 
from lessees and cooperative organizations 
working COMIBOL'S small mines, and tin 
as a volatilization product from several 
plants. COMIBOL'S costs to produce and 
market tin continued to rise, reaching 
$1.61 per pound in 1972 compared with 
$1.58 in 1971 and $1.50 in 1970. After the 
Bolivian currency devaluation of October 
27, 1972, the costs in November and De- 
cember decreased to $1.37 and $1.30, re- 
spectively. However, a new 209, tax on the 
value of exported tin imposed at the time 
of devaluation added 19 cents to the cost. 
The most important COMIBOL mine, 
Siglo XX, which produced about 32% of 
COMIBOL'S tin output, reportedly is run- 
ning out of low-grade tin mineralized 
blocks which it mines by block-caving 
methods. This mine's largest tin reserve 
exists in its mill tailings. 

Total tin exports were 30,087 tons, the 
largest tonnage of tin exported since 1958 
when 34,824 tons were exported. The Em- 
presa Nacional de Fundiciones (ENAF), 
the national smelting company, decreased 
its metallic tin exports from 6,706 tons in 
1971 to 6,200 tons in 1972, but the value 
was about the same as that of 1971 exports 
because of increased prices. 

Early in the year COMIBOL and Inter- 
national Metal Processing Corp. (IMPC) 
agreed to form a joint venture company 
Empresa Metalúrgica Boliviana S.A. (EM- 
BOSA) to operate the tin tailings concen- 
tration plant at Catavi with COMIBOL 
owning 55% of EMBOSA and IMPC 45%. 

COMIBOL estimated its ore reserves at 
about 300,000 tons of contained tin as of 
January 1, 1972. These reserves do not in- 
clude alluvial deposits, or tailings and 
dump materials that may be processed in 
the future. 

Representatives from Klöckner-Hum- 
boldt-Deutz of West Germany and ENAF 
discussed plans to increase the annual ca- 
pacity of the Vinto smelter from 7,400 tons 
to 19,700 tons, but no final decision was 
reached. In December it was reported that 
the planned capacity had been reduced to 
10,800 tons because of the high estimated 
cost for the larger smelter. ENAF has op- 
erated the plant for 2 years but has not 
overcome the problem of low tin recovery. 
In addition to ENAF's smelter there are 
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two small tin smelters in Oruro; the Pero 
smelter which was returned to the Pero 
family by COMIBOL late in 1972 and Me- 
talúrgica Oruro. Both smelters produce a 
volatilization product. Another small 
smelter, Hormet, in La Paz produced a 
very sma]l amount of metallic tin. 

Michimen Co., Ltd., and Senju Metal In- 
dustry Co. of Japan signed a contract with 
ENAF to buy 590 long tons of electrolytic 
tin as a trial purchase to estimate the 
market. If successful, Japan will consider 
establishing a tin industry in one of the 
Andean Pact countries using Bolivian elec- 
trolytic tin. 

The General Manager of COMIBOL 
signed agreements in the U.S.S.R. for the 
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installation of a tin volatilization plant at 
Potosí and an $8 million loan for mining 
equipment. Plans called for plant construc- 
tion to begin in April 1973 with comple- 
tion by June 1974. It was also agreed to 
examine the possibility of installing at a 
later date tin volatilization plants in 
Oruro and Quechisla. 

Brazil.—Twelve different groups, includ- 
ing 96 different companies, have applied 
for permission to prospect and mine the 
cassiterite deposits in Rondónia. Mineracáo 
Aracazeiro, Mineração Brumawdinho, and 
NL Industries, Inc., will jointly mine prop- 
erty in the upper Candeias River basin. 
An initial reserve of 10,000 long tons of 
tin has been established in the 74,130-acre 


Table 14.—Tin: World mine production by country 1 


(Long tons) 
Country 1970 1971 1972 » 
North America: 

6: ²⁵ꝛ˙⅛ꝗꝓ p DEus en aue date Ses s Das au 118 142 161 
MexléO ou cune cule ki deu bee edo S UA ee d c E r 525 471 348 
United States: os ⁵ ³ðWüm... d W W W 

South America: 
Argentina: e d uu d EC 1,153 700 ; 
Bolivia 1. es be ee r 28,944 29 , 533 31,056 
JJ! MARTE uke ĩͤ 8 3, 553 e 3, 200 2,769 
Peru esse... eee ed sole r 101 180 
Europe: 
ene ð--ꝗ ͥ d 168 166 157 
TE 832 844 808 
Germany, E 31,000 31,000 1,000 
Po lll ⁵ĩð—;ũ b ĩè D Su 8 428 546 365 
r ß us ee 436 896 198 

Jæbſſ LETT 27,000 28,000 28,000 

United Kingdom. sss y 8 1.695 1,787 3,274 
Africa: 

ee x ß s LE a eee 48 e 50 e 50 

Lei E ENEE 35 22 e 20 

Congo (Brazzaville) .::: „„ r 47 r 47 47 

ENER c ose ee eee wee -mr ZS eee r 17 8 8 
LEE 66 67 67 
III Opus ee ee 8 7,883 7,210 6,625 
Rhodesia, Southern 600 600 600 
Rwañdä EE 1,300 1,300 1,300 
South Africa, Republic o r 1,979 1,997 2,125 
South West Africa, Territory of r 1,133 949 979 
Swaziland f ði ⁵ ⁵ ⁵ ⁵ VdV 1 12 12 
CC ²˙²˙ixĩĩyðĩ y y Eu LEE 104 113 31 
Uganda- ooer oi ß yd yd ß eat SEE 120 129 79 
Zaire EE EE EE 6,356 e 6,400 e 6,400 

Asia: 

HFIBÁ e ³Ü1¹O¹ .... oat eege r 428 672 792 
China, People’s Republic of oe. 20,000 20,000 20,000 
Ih 18,761 19,411 20,992 
CT 0˖-ł!:R,o 780 777 859 
Korea, Republic oft.. ..........- -- 5 1 
Laos EE r 679 774 e 815 
%%! ͤõͤ0 LEA er c im ces rt NN et ee ae 72,630 74,253 75,617 
NIE DEE 8 21,435 21,846 21,717 

Oceania: Australian. LLL 22222 r 8,689 9,639 11,765 
Total sso oi ² ß x r 228,500 232, 232 239, 602 
e Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1 Data derived in part from the Statistical Bulletin of the International Tin Council, London, England. 
2 Total of COMIBOL output, COMIBOL purchases from lessees operating in COMIHOL mines, and medium 


and small mines’ sales to ENAF plus expo 


rts. 
š Estimate according to the 59th annual issue of Metal Statistics (Metallgesellschaft). 


4 Estimate by International Tin Council. 


5 Data presented are for years ending June 80 of that stated. 
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Table 15.—Tin: World smelter production by country 1 
(Long tons) 
Country 1970 1971 1972 » 
North America: 
MaxieO. EE 525 471 348 
United States ⁰ w 4,000 4,000 
South America: 
Bolivia E 801 7,116 6,405 
17—ĩ˙ :᷑?;?fc: ß 88 r 8,156 e 3,212 8,526 
Europe: 
Belgium... ß ß e mde d udis a 4,190 3,878 8,861 
Germany, ttt ˙˙5rße xy bores eU EPdieU AR usec r41,100 41,100 1,000 
Germany, West... l. 0 oo EE 1,176 1,151 845 
Netherlands. - ----.-------------------------------------------- 5,843 824 
FSH... a cue eee au ms E r 386 476 597 
DREI SEN r 3,846 4,584 4,206 
BCC ³⁰ A DI ee ee us Sua 27,000 28,000 28,000 
United Kingdom- ---------------------------------------------- 21,687 22,787 20,996 
Africa: 
ee Bee ee Ee 12 1 12 
Nigerig. lo us Ee BR, Ree y lee 1,942 1,243 7,405 
Rhodesia, Southern e___ ðoðwÜ Eh 60 600 600 
South Africa, Republic o. 603 703 767 
PJ) ⁵³˙ꝛAʃͤͥͤͤ́—⁰A A EE 1,374 e 1,330 e 1,400 
Asia: 
China, People’s Republic of ¢._....--.---..--.---.-.--.---------- 20,000 20,000 20,000 
Idee 5, 108 9,074 11.819 
P AſAſAꝓdddꝙſſ.ſ ml d di ide 1,356 1,355 1,329 
LÉI VEER 621 696 e 700 
Malšaygia EE r 90,049 85,719 89,564 
NET BEE 21,692 21,337 21,889 
Oceania: Australian 5,129 6,233 6,916 
JJiſddddd ðʃ d y Lcx r 228,696 231,901 236,185 
e Estimate. P Preliminary. 


r Revised. 
1 Data derived in part from the Statistical Bulletin of the International Tin Council, London, England. 
2 Includes tin content of alloys made directly from ores. 
3 Tin content of tee from Metabol and Pero smelters plus exports by ENAF smelter. 


4 Estimate accor 


ing to the 59th annual issue of Metal Statistics (Metallgesellschaft). 


5 Includes small production of tin from the smelter in Singapore. 


area allotted to this group of companies 
for exploration. Two additional areas at 
Garcas and Candeias are being prospected 
for their reserve potential. The tin will be 
mined with a mobile excavating plant at a 
monthly production rate of 100 long tons 
of tin concentrate. 

. Canada.—Ecstall Mining, Ltd. a subsidi- 
ary of Texas Gulf, Inc, proved the feasi- 
bility of tin recovery from zinc tailings at 
its Kidd Creek mine near Timmins, On- 
tario. The new tin recovery circuit will go 
into operation late in 1973 with an ex- 
pected recovery rate of 1.5 million pounds 
of tin per year. The Sullivan Mining 
Group reported discovery of a large miner- 
alized area in Brunswick Tin's North-Zone 
in addition to the already defined Fire 
Tower Zone to the south. 

Indonesia.—A contract for the expansion 
of the Peltim smelter at Muntok has been 
signed with Paul Bergsoe & Son of Glos- 
trup, Denmark, in partnership with S. C. 
Pearce & Associates of Southport, Lanca- 
shire, United Kingdom. The agreement 
calls for improving the performance of the 
three existing rotary furnaces, and the con- 


struction of three stationary furnaces to in- 
crease total smelter capacity to about 
27,500 long tons of refined tin per year. 
Trial runs are expected to begin in mid- 
1974. 

Foreign investors are welcome in tin 
mining and the Government has opened 
the following areas for exploration and de- 
velopment: northern part of Riau Archi- 
pelago, excluding Karimun and Kundur; 
southern part of the Riay Archipelago, ex- 
cept Singkep; the open sea between Sing. 
kep and Bangka Island; selected areas on 
Bangka and Bilitung areas around Kari- 
mata; and some land group areas of Bang- 
kinang on Sumatra. 

A loan from the Netherlands was of 
great assistance to the program of modern- 
izing and rehabilitating Indonesia's fleet of 
bucket dredges. The Mining & Transport 
Division (MTD) of IHC Holland of Rot- 
terdam undertook the project to modernize 
three small bucket dredges, namely Klantji, 
Lais, and Rajah. The 9-cubic-foot dredge 
Klantji was the last of the steam-fired 
dredges, and the 7-cubic-foot dredges, Lais 
and Rajah, were the oldest of Indonesia's 
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fleet of 30-tin dredges. Electrification of 
the Rambat and Templiland dredges dou- 
bled their capacity. 


Overseas exploration companies contin- 
ued their prospecting. P.T. Koba Tin was 
prospecting on Koba Island and the 
offshore areas. P.N. Timah and N.V. Billi- 
ton Maatschappij were prospecting off Air 
Kantung to depths of 250 feet. Billiton 
holds two concessions: Karimata, southwest 
of Kalimantan, and Pulau Trudju off the 
east coast of Sumatra. 


Bluemetal Industries Ltd. of Australia 
completed negotiations with the Indone- 
sian Government regarding tin mining on 
Bangka Island where substantial new re- 
serves have reportedly been proved. 


Malaysia.—Malaysia continued to lead 
the world in production and smelting of 
tin in 1972. A total of 75,617 long tons of 
tin-in-concentrate was mined, the highest 
output in 31 years. At yearend there were 
56 tin dredges, 940 gravel pump mines, 
and 46 opencast, underground, and other 
miscellaneous mines in operation, a slight 
decrease compared with 1971 figures. 

Gravel pump operations, worked for the 
most part by the same families that own 
the mines, accounted for about 55% of the 
concentrate produced, while dredging by 
corporations furnished another 32%. Open- 
cast mines brought in 4% of the ore pro- 
duced; underground mines accounted for 
3%; and the remaining 6% came from 
miscellaneous sources. Metal production, at 
89,564 long tons, was 4% above the 1971 
level of 85,719 long tons and the largest 
amount of tin refined since 1941. 


The Malaysian Government opened up 
86,000 acres of virgin land in West Malay- 
sia for tin exploration. The 40,000-acre site 
in the state of Johore, 36,000 acres in Pa- 
hang and 10,000 acres in Perak have un- 
known tin value but the Malaysian 
Government was confident that rich depos- 
its would be uncovered. 

Berjuntai Tin Dredging Berhad, the 
largest tin dredging operator in the world, 
increased its tin concentrate output by 714 
long tons to a record of 4,917 long tons in 
its fiscal year ending April 30. This output 
is the second highest recorded of any pri- 
vate tin mining company in the world. 
Berjuntai dredges in an area about 20 
miles from Kuala Lumpur on the Selangor 
River. 
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The Pehang Consolidated Co, Ltd., Ma- 
laysia's only significant lode tin producer, 
reported an output of 2,632 long tons of 
tin concentrate averaging 71.1% tin during 
its fiscal year ended July. Further expan- 
sion of production at the Sungei Lembing 
mine, principally for improvements in 
mining and dressing equipment and ex- 
penditures on the Gakak shaft, has been 
announced. 

State and private interests have drawn 
plans to locate four new dredges in Selan- 
gor. Two dredges are planned by the Se- 
langor State Development Corporation for 
a 1,000-acre site at Ulu Langat; one is 
planned by Petaling Tin Berhad at Kuala 
Langat; and Berjuntai Tin Dredging Ber- 
had considered replacement of its 35-year- 
old No. 1 dredge with a new and more 
modern plant. 

Pernas, the Malaysian state corporation, 
has been granted exploration rights for tin 
off the west coast of West Malaysia along 
the states of Selangor, Perak, and Penang. 
Pernas began a soil study in the Johore 
River estuary, covering 12,600 acres, using 
seismic profiling and core sampling to pro- 
duce a geochemical map that would indi- 
cate areas for final evaluation. 

Malaysia, Indonesia, and Thailand 
signed an agreement to draw up continen- 
tal shelf boundaries in the northern part 
of the Straits of Malacca. The agreement 
will not isolate areas of seabed for explo- 
ration but will promote joint efforts in ex- 
ploring areas of potential wealth for mu- 
tual benefit. 

Kuala Lumpur has been chosen as the 
headquarters of the Tin Industry Develop- 
ment and Research Center for Southeast 
Asia. The functions of the Center would 
include the investigation of problems rele- 
vant to exploration, evaluation, and ex- 
ploitation of the area’s tin deposits. A de- 
termination of the requirements of the 
Center will be conducted under the aus- 
pices of the United Nations Development 
Program, which will assist in the establish- 
ment of the Center. 

Nigeria.—Production of tin in Nigeria 
declined to 6,625 long tons, its lowest level 
since 1959. Rising costs of production, 
lower quality ore bodies and declining 
world prices all contributed to the low 
output. One of the declared aims of Niger- 
ia’s National Development Plan (1970-74) 
was fulfilled by the creation of a national 
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mining body, the Nigerian Mining Corp. 
The corporation will engage in prospect- 
ing, mining, and refining of all minerals 
other than coal and petroleum. The Nige- 
rian Government also set aside about $7 
million for the mining sector during the 
current development plan to increase ex- 
ploration of tin and other minerals. A 
wholly owned Nigerian mining company, 
the United Nigeria Miners Co. Ltd., 
formed by the All-African Miners Associa- 
tion, will be established in Jos to focus on 
tin mining. Gold and Base Metal Mines, 
Ltd., may become the first lode tin mining 
operation in Nigeria. Initiation of the op- 
eration is contingent upon the satisfactory 
outcome of discussions with the Nigerian 
Government. The company’s Liruie lode, 
located in Kano State, Northern Nigeria, is 
expected to provide 600 long tons of ore 
per day to yield about 1,000 tons of tin 
concentrate per year. Indicated ore reserves 
were 2 million long tons. If the antici- 
pated production rate materializes, the 
company would be second only to Amal- 
gamated Tin Mines of Nigeria Ltd. in tin 
concentrate output. Amalgamated Tin 
Mines reported production of 3,720 long 
tons of tin concentrate for 1972, up 05% 
compared with 1971. 


South Africa, Republic of.—New flota- 
tion plants were commissioned by both 
major South African tin companies. Rooi- 
berg Minerals Development Co. Ltd. in- 
stalled flotation equipment at their “A” 
mine concentrator in the Warmbaths dis- 
trict of Transvaal. Monthly production of 
tin in low-grade flotation concentrate in- 
creased to about 18 long tons by the end 
of the year. A production increase of 
nearly 4% to 1,480 long tons was reported 
by Rooiberg for its fiscal year ending June 
30. Union Tin Mines Ltd. reported that 
the second stage of its two-stage flotation 
plant will increase its monthly recovery 
rate to at least 20 long tons of tin in flota- 
tion concentrate. 


Thailand.—Thailand's Mineral Re- 
sources Department reported that 620 tin 
mines were in operation at the beginning 
of 1972. Of the total, there were 22 
dredges (16 inland, 6 offshore) , 263 gravel 
pumps, 16 hydraulic mines, 112 ground 
sluicing operations, 176 tin-tungsten opera- 
tions, and 31 unspecified operations. 

The largest U.S. firm with interests in 
Thai tin was Union Carbide Corp., which 
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operates in Thailand through two partially 
owned subsidiaries, Thailand Exploration 
and Mining Co., Ltd. (Temco) and Thai- 
land Smelting and Refining Co. Ltd. 
(Thaisarco). N. V. Billiton Maatschappij of 
the Netherlands owns 50% of Thaisarco 
and 40% of Temco. Thaisarco, which op- 
erates the only tin smelter in Thailand, 
experienced a 4-week breakdown in one 
furnace while another furnace was being 
renovated. Total tin metal production was 
not affected by the breakdown of the Phu- 
ket smelter, which reported about a 3% 
increase in metal production compared 
with 1971. 


Temco's suction cutter dredge, the 
Temco II, which began seabed mining be- 
tween Phuket Island and Tai Muang, and 
its smaller sister dredge Temco I, are ex- 
pected to raise Temco’s metal output to 
1,000 long tons per year. 


Satisfactory results for two other offshore 
dredging companies operating in Thailand 
have been reported. Aokam Tin Berhad’s 
two dredges, currently recovering about 
2,000 long tons of 76% tin concentrate per 
year, operated on the Bang Tao Bay prop- 
erty from November to April, and on the 
Phuket Bay property for the other months. 
Ore reserves at both areas are expected to 
be depleted in about 15 years. Tongkah 
Harbour Tin Dredging Berhad's sea 
dredge produces over 900 long tons of con- 
centrate. Reserves are said to be sufficient 
for the life of the existing plant. 

Pacific Tin Consolidated Corp., another 


U.S.-owned corporation in Thailand, in a 
joint venture with Thai Tin and Tungsten 
Corporation, reported satisfactory progress 
on the preliminary development of an un- 
derground mine near Sichon. Adits, drifts, 
and surface exposures have shown grades 
on the order of 1.4% tin in widths averag- 
ing about 7 feet. 

Singapore.—The Straits Trading Co's. 
Pulau Brani smelter, which began refining 
tin in Singapore in 1890, closed down. In 
recent years, Pulau Brani has been treating 
imported tin slags until the Straits Trad- 
ing Co. was advised that the site was re- 
quired for further expansion of port facili- 
ties. 

U.SS.R.—The U.S.S.R. announced com- 
pletion of a major tin ore dressing plant 
located in the Sikhote Alin Mountains, in 
the southern region of the Soviet Far 
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East. The plant will produce metal from 
previously discarded materials provided 
by more than 500 tin ore deposits in 
the area. An ore dressing complex at 
Khrustalninsk in the Soviet Far East pro- 
duced a high quality tin concentrate (80% 
tin content) with the aid of chemicals. 
United Kingdom.—Wheal Jane Ltd., a 
subsidiary of Consolidated Gold Fields, 
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Ltd., produced tin metal at an annual rate 
of about 1,800 long tons, approximately 
400 long tons over its initial target rate. 
Modifications of the treatment plant con- 
siderably reduced high tin losses experi- 
enced during startup. Deepening and re- 
equipping of the Clemow shaft, to be 
completed early in 1973, will allow the 
treatment plant to operate at full capacity. 


TECHNOLOGY 


A new process for extracting tin from 
low-grade complex ores, iron-tin alloys, 
mattes, drosses, and slags has been de- 
veloped.3 The process using a feed con- 
taining at least 3% tin, allows the separa- 
tion and recovery of the lead and iron 
fraction and recovery of at least 95% of 
the tin. 


A process was patented in West Ger- 
many on an improved and cheaper chlo- 
rine volatilization process for recovering 
tin from ore, concentrate, or slag.t Cal- 
cium chloride and carbon are used in a 
high throughput method to form tin chlo- 
ride. The gases are passed through water 
yielding tin oxide, hydroxide, or oxychlo- 
ride. The calcium chloride is recovered and 
reused to briquet the input tin material. 


A radioisotope X-ray fluorescence method 
is being used to monitor the tin content 
of the tailings streams at the Geevor mine 
in Cornwall.5 Its basic techniques are said 
to be applicable to all mineral dressing 
plants. 


A new tin oxide for polishing plastic 
lenses and other plastic specialties has 
been developed by M & T Chemicals, Inc.6 
The company claims the tin oxide polishes 
up to 40% faster and at 33% less cost 
than other available polishing materials. 
The firm has also developed a low-cost 
acid tin plating process which produces a 
brilliant through satin range of coatings.? 
Another development in the plating indus- 
try has been a bright tin-lead plating 
process which is of particular value in the 
electronics industry. Several proprietary 
processes using various types of bright- 
eners, surface active agents, and antioxi- 
dants produce a bright tin-lead coating 
over a wide range of current densities and 
temperatures. 


It was found that sintering austenitic 
stainless steel (18% chromium, 10% 


nickel) with tin powder improved its ten- 
sile strength but reduced its ductility 
slightly.“ 

Tin powder particle size distribution had 
no effect on the sintering behavior of 
iron compacts containing 2% tin—3% 
copper but reduced the tensile strength of 
iron compacts containing 1% tin—15% 


copper.10 

The British Cast Iron Research Associa- 
tion described how additions of tin can be 
made to cast iron to improve tensile 
strength and hardness. 11 The first Interna- 
tional Standard was defined for electro- 
plated coatings of 65 / 35 tin- nickel alloy on 
steel or iron, copper and copper alloys or 
zinc alloys.12 The standard prescribes re- 
quired coating thickness for various de- 
grees of service conditions and indicates 
the requirement for undercoats where ap- 
plicable. 

A new series of polyvinyl chloride 
(PVC) stabilizers, polymeric dialkyltin cy- 
cloaliphatic dimercaptides, has been devel- 
oped that is reported to produce rigid 


2 Engineering and Mining Journal. Process Ex- 
tracts Tin From Low-Grade Complex Ores. V. 173, 
No. 1, January 1972, p. 30. 

* Tin International. German Volatilisation Proc- 
ess. V. 45, No. 9, September 1972, p. 275 

5 Metal Bulletin. On- stream Analysis at Geevor. 
No. 5694, Apr. 25, 1972, p. 13. 

d American Metal Market. Tin Oxide Developed 
for Plastics. V. 79, No. 83, Apr. 28, 1972, p. 11. 

7 American Metal Market. M & T Develops Acid 
Tin Plating Process. V. 79, No. 193, Oct. 20, 1972, 

1] 


p. 11. 

8 Quarterly Review Tin Research Institute. Tin 
and Its Uses. Developments in Tin-Lead Plating. 
No. 92, 1972, pp. 8-11. 

* Quarterly Review Tin Research Institute. Tin 
and Its Uses. Tin as an Alloying Addition in Fer- 
rous Materials. No. 94, 1972, pp. 9-10. 

X Powder Metallurgy. Influence of Tin Powder 
Characteristics on the Sintering of Iron-Tin-Copper 
Powder Compacts. V. 15, No. 30, 1972, pp. 153- 
165. 

11 Quarterly Review Tin Research Institute. Tin 
and Its Uses. Tin in Cast Iron: B.C.I.R.A. Broad- 
sheet, No. 92, 1972, p. 15. . 

1! Quarterly Review Tin Research Institute. Tin 
and Its Uses. A New Standard for Tin-Nickel. No. 
94, 1972, p. 7. 
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PVC with improved clarity that is easier 
to process.15 

A catalytic system using dehydrated 
granular gels of tin (IV) oxide co-precipi- 
tated with vanadate was found effective 
in catalyzing the oxidation of carbon 
monoxide.14 This process could be of im- 
portance in treating automobile exhaust 
gases to render them nontoxic. 

Organotins, especially the trialkyltins, 
have shown increasing applicability in slow 
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release pesticides.15 With further research 
these pesticides may become competitive 
with or more effective than organophos- 
phorus and halogenated hydrocarbon insec- 
ticides. 


13 Chemical Week. Technology Newsletter. V. 
111, No. 4, July 26, 1972, p. 59. 

14 Quarterly Review Tin Research Institute. Tin 
and. Its Uses. Tin Chemicals. No. 93, 1972, pp. 

15 Quarterly Review Tin Research Institute. Tin 
and Its Uses. Pesticides Utilising Organotins. No. 
93, 1972, pp. 16-18. 
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Im 1972 production of rutile in the 
United States was reported for the first 
time in several years. Titanium Enterprises, 
Clay County, Fla., began in midsummer to 
produce rutile and other heavy-sand miner- 
als. Rutile imports, almost entirely from 
Australia, were 9% less than in 1971. Im- 
ports of ilmenite were 35% lower, but 
imports of Sorel slag were 13% higher. À 
plant to produce 185,000 tons per year of 
ilmenite concentrate was under construction 
in New Jersey, and was expected to come 
onstream early in 1973. For the first time 
"synthetic" rutile made from ilmenite be- 
came a market factor; imports were from 
Australia and Japan. 

Strong demand for titania pigment con- 
tinued unchecked throughout the year. The 
demand was based on several factors, fore- 
most of which were an active building 
construction and housing market and the 
necessity of replacing at least part of the 
void left by cessation of composite pigment 
production. Production of titania pigment 
increased only slightly, and imports were 
obtained to meet the demand. West Ger- 


many, Canada, Japan, France, Finland, and 
the United Kingdom were the major 
sources. There were some domestic price 
increases about midyear, but price controls 
and previously concluded contracts were in- 
hibiting factors. Two major European 
producers also increased prices during the 
year, reflecting spreading shortages. 

The general titanium metal situation 
showed slight gains over 1971. Production 
of titanium sponge was resumed in Febru- 
ary and increased steadily through August, 
when it reached its yearend level at about 
one-third of industry capacity. Recovery 
was assisted in some measure by Federal 
stockpile contracts, concluded in June with 
two major producers. Production of ingot 
increased 10%, and mill products shipments 
increased 12%. Consumption of sponge, 
scrap, and ingot showed increases of 8%, 
27% and 14%, respectively. Early in the 
year fabricators increased mill product 
prices by 8%. 

Legislation and Government Programs.— 
The stockpile objectives for rutile and titan- 


1 Physical 
Metals. 


scientist, Division of Nonferrous 


Table 1.—Salient titanium statistics 


1968 1969 1970 1971 1972 
United States: 
Ilmenite concentrate: 
Mine shipments. . short tons 960,118 893,034 920,964 713,610 1 729,428 
DD mS ousands. . $19,484 $18,636 $18,626 $15,936 $16,774 
Imports ... short tons 178,154 110, 853 231,119 185, 618 183, 846 
Consumption do 959,558 1, 003, 501 972,314 898,788 786,884 
Titanium slag: Consumption do 142,168 38,553 129,247 143,554 264,095 
Rutile concentrate: š 
Imports do 174, 366 204, 645 243,089 215,109 195,068 
Consumption do 160, 273 185, 432 189, 172 225, 498 242, 758 
Sponge metal: 
Imports for consumption 
do- 3,349 5, 745 5, 931 2, 802 4,078 
Consumption do 14, 237 20, 124 16,414 12, 145 13, 068 
Price: Dec. 31, per pound . $1.32 $1.32 $1.32 $1.32 $1.32 
World production: 
Ilmenite concentrate 
short tons.. 3,222,247 13, 532,151 3,962,540 3,705,134 8,586,977 
Rutile concentrate do.... 332 , 792 r 436 , 821 459,507 423,815 356,853 


r Revised. 
1 Includes a small quantity of rutile. 
2 Includes titaniferous slag. 


3 Mine shipments withheld to avoid disclosing individual company confidential data. 


Nominal. Actual sales probably in $1.10-$1.20 range. 
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ium sponge metal remained at 100, 000 tons 
and 33,500 tons, respectively. Government 
inventory of rutile at yearend was 56,525 
tons. Total stockpile inventories of sponge 
metal at yearend were 35,015 tons, of which 
8,514 tons are of substandard grade and 
available for disposal. 

The General Services Administration 
(GSA) about midyear concluded identical 
contracts with Titanium Metals Corpora- 
tion of America and RMI Co. for 6,500 tons 
of titanium sponge, to bring stockpiled 
material up to the 33,500 ton objective. 
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Each firm will deliver 3,250 tons over a 
2-year period, and will be reimbursed en- 
tirely in the form of various materials 
excess to the stockpile and authorized for 
disposal. 

Government exploration assistance for 
rutile, available through the Office of Min- 
erals Exploration, U.S. Geological Survey, 
remained at 75% of the approved cost of 
exploration. The depletion allowance for 
ilmenite and rutile remained at 22% for 
domestic deposits and 14% for foreign de- 
posits. 


DOMESTIC PRODUCTION 


Concentrates.—Production of titanium- 
mineral concentrates in 1972 remained es- 
sentially unchanged from the 1971 level, 
while shipments increased 2.295 in gross 
weight and 6.0% in titanium content. The 
average grade of concentrates shipped has 
been increasing for several years, and now 
stands at 56.5% TiO. Producers were E. I. 
du Pont de Nemours & Co., Starke and 
Highland, Fla.; Titanium Enterprises, Green 
Cove Springs, Fla.; Humphreys Mining Co., 
Folkston, Ga.; SCM Corporation, Glidden- 
Durkee Division, Lakehurst, N.J.; and NL 
Industries, Inc., Tahawus, N. Y. 

Rutile was produced for the first time 
since 1968. Titanium Enterprises, jointly 
held by American Cyanamid Co. and Union 
Camp Corp., began operation in mid-1972, 
producing rutile, ilmenite, and zircon. No- 
minal capacity of the plant is 140,000 tons 
of heavy-sand concentrate annually. 

In April the Dravo Corp. began con- 
struction of a $10 million facility to mine 
and process ilmenite-bearing sands in Man- 
chester township, Ocean County, N. J. The 
plant will consist of a floating suction 
dredge and land-based wet and dry concen- 
trators. American Smelting and Refining Co. 
owners of the property, expect the plant to 
come onstream during the second quarter 
of 1973. They have a 10-year contract to 
supply ilmenite to du Ponts chloride- 
process titanium pigment plants at the mini- 
mum rate of 125,000 tons per year. 

In June, Titanium Minerals, Inc., an- 
nounced its intention to mine rutile and 
ilmenite in Nelson County, Va. A pilot 
plant was to be built to prove out the 
amenability of the ores to processing. 

Ferroalloys.—Production of ferrotitanium 
of all grades was under 1,000 tons, as steel 


companies increased their use of off-grade 
titanium metal. Producing companies were 
Shieldalloy Corp., Newfield, N.J., Union 
Carbide Co., Niagara Falls, N. Y., and Foote 
Mineral Co., Cambridge, Ohio. The alloys 
were made variously from scrap, slag, and 
mineral concentrates. 

Metal.—Production of titanium sponge 
was 1% higher than in 1971. Producing 
companies were Titanium Metals Corpo- 
ration of America (TMCA), Henderson, 
Nev., owned by NL Industries, Inc., and 
Allegheny Ludlum Steel Corp.; and RMI 
Co., Ashtabula, Ohio, owned by National 
Distillers & Chemical Corp. and U.S. Steel 
Corp. A third former producer, Oregon 
Metallurgical Corp., while still producing 
ingot, did not reactivate its sponge plant. 

TMCA resumed sponge production in 
February and RMI Co. in April. Produc- 
tion increased steadily throughout the year; 
of the total 1972 output, 72% was pro- 
duced during the second half. Deducting 
the quantity delivered to the stockpile, 
second half production was still more than 
double that of the first half. 

Production of titanium ingot was 20,267 
tons, an increase of 10% over the 1971 
level. As in 1971, nine companies produced 
ingot; these were: 


Compa pany Plant Location 

Crucible Steel Co. of America... Midland, Pa. 
Howmet Cor Whitehall, Mich. 
Martin Marietta Aluminum, Inc. Torrance, Calif. 
8 Metallurgical Corp Albany, Oreg. 

J Niles, Ohio 
N Titanium, Ine Monroe, N. C. 
Titanium Metals Corporation of Henderson, Nev. 

America. 

Titanium West, Ine Reno, Nev. 
TiTech International, Inc....... Pomona, Calif. 


Pigment.—Heavy demand for both rutile 
and anatase grades of titania pigment be- 
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came evident in February and continued 
unabated throughout the year. Production 
consequently increased 1.5% over 1971 
volume, and shipments about 10%. Rutile- 
type pigment amounted to 70% of total 
production, and was produced by all seven 
manufacturers. Anatase-type pigment was 
made by five companies. NL Industries 
closed their composite pigment plant in 
St. Louis early in the year, ending domestic 
production of this material. At the yearend, 
companies producing titania pigment, and 
their plant locations, were as follows: 
American Cyanamid Co., Savannah, Ga.; 
Kerr-McGee Chemical Corp. Hamilton, 
Miss; E. I. du Pont de Nemours & Co., 
Antioch, Calif., Edge Moor, Del., and New 
Johnsonville, Tenn.; NL Industries, Inc., 
Sayreville, N. J., and St. Louis, Mo.; New 
Jersey Zinc Co. (a Gulf & Western Indus- 
tries unit), Gloucester, N. J., and Ashta- 
bula, Ohio; SCM Corporation, Glidden- 
Durkee Division, Baltimore, Md.; and 
Sherwin-Williams Chemical Co., Ashtabula, 
Ohio. The New Jersey Zinc Co. plant at 
Ashtabula was leased from Cabot Titania, 
Inc., late in May, with an option to buy. 

During the period June 1, 1971, to Janu- 
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ary 31, 1972, four domestic titania pigment 
production plants were closed; total capacity 
lost amounted to 124,000 tons. New capacity 
coming onstream during 1972 was limited 
to du Pont’s 30,000-ton expansion at New 
Johnsonville, where production began late 
in March. An additional 45,000 tons of 
capacity is to be installed at New Johnson- 
ville, and will come onstream at intervals 
during 1973; the first 15,000 tons added 
production is expected in the second quar- 
ter. Plans for unspecified additional capa- 
city at the Kerr-McGee plant were reported. 

A 17-week strike at the St. Louis plant of 
NL Industries ended in July. However, loss 
of production was small because super- 
visory personnel operated the plant at about 
80% of normal output. 

Welding Rod Coating.—A total of 245,000 
tons of welding rods containing titanifer- 
ous materials in their coatings was pro- 
duced. Of the total output, 32% contained 
rutile, 4695 contained ilmenite or leucoxene, 
7% contained a mixture of rutile and 
manufactured titanium dioxide, 10% con- 
tained manufactured titanium dioxide 
alone, and 5% contained titanium slag and 
miscellaneous mixtures. 


Table 2.—Production and mine shipments of titanium concentrates 1 
from domestic ores in the United States 


Production Shipments 
Year (short tons, = 
gross weight) Short tons TiO: content Value 
(gross weight) (short tons) (thousands) 
E E 978,509 960,118 506,260 $19,484 
E EE EE 931,247 893,034 480, 918 18, 686 
11]! 8 867, 955 920, 964 487, 298 18, 626 
111111. ¹· e c ⁰⁰ mk m8 r 683, 075 r 713,610 r 388, 802 r 15,936 
JJ y 8 681,644 729, 428 411, 928 16,774 
r Re . 
1 Includes a mixed product containing rutile, leucoxene, and altered ilmenite. 
Table 3.—Titanium metal data 
(Short tons) 
1968 1969 1970 1971 1972 
Sponge metal: 
Imports for consumption r 8,8349 r 5,745 r 5,931 r 2,802 r 4,078 
Industry stocks... „„ 2,600 1,909 2,516 2,724 1,816 
Government stocks (DPA inventories) !....... 20,71 20,385 19,994 19,9 19,994 
Consumption 14,237 20, 124 16,414 12, 145 13, 068 
Serap metal consumption 4,701 7,566 1,242 6,149 7,802 
ngot: 2 
S Production 19,234 28,490 24,381 18,387 20,267 
Consumption 18,323 27,082 23, 687 17,058 19,499 
Net shipments of mill products 11,900 15,940 14,480 11,241 12,627 


* Revised. 
1 As of June 30 each year. 
? Includes alloy constituents. 


3 Bureau of the Census and Business and Defense Services Administration, Current Industrial Reports 
Series BDCF-268. Net shipments are derived by subtracting the sum of producers' receipts of each mill shape 


from the industry's gross shipments of that shape. 
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Table 4.—Titanium pigment data 


(TiO: content) 
Shipments ! 

Year Production. ———————————————— 

(short tons) Quantity Value, f.o.b. 

(short tons) (thousands) 
1968: RD ee ote le te 623,691 632,106 $323,216 
JJ ³Ü˙i¹ EEN 664,253 654 , 490 384,521 
1970: EE 655,298 643, 746 820,014 
1 ³Ä OO aie IA REDS Rae Peas 8 r 677, 751 684, 698 811,140 
1117 Ä GK y é p 687, 522 NA 


p Preliminary. r Revised. 
1 Includes interplant transfers. 


Source: Bureau of the Census. 


NA Not available. 


CONSUMPTION AND USES 


Concentrates.—Consumption of ilmenite 
and Sorel slag was 1295 lower and 84% 
higher, respectively, than in 1971. Both are 
used almost entirely to make titanium di- 
oxide. Consumption of rutile increased 5% 
during the year. 

Metal.—Consumption of sponge and ingot 
increased 7.6% and 14.3%, respectively; mill 
products shipments increased 12.3%, indi- 
cating a general, if modest, market im- 
provement. A comparison of end uses? 
indicates the increased application of titan- 
ium in industry and commercial aircraft, 
in percent: 


1961 1971 
Military and space uses 81 38 
Commercial aircraft: 
Airframe- ---------------- 4 15 
Engine ANIM ctn 10 81 
Industrial uses. 5 16 


Strikes during part of January at the mill 
products plant of TMCA at Toronto, Ohio, 
and during January and February at the 
mill products plant of RMI Co. at Niles, 
Ohio, resulted in a 20% reduction of ship- 
ments during those 2 months. 

Titanium is being used in the gas turbine 
engines under construction for use in the 
U.S. Navy’s Spruance-class destroyers. Each 
vessel will have four engines; each engine 
will contain at least 690 pounds of titan- 
ium. Nine vessels of an expected total fleet 
of 30 have been authorized. Titanium 
cathodes are being used increasingly as 
starting sheets in copper electrorefining. 

Scrap consumption increased 27% in 1972. 
Some shortage appeared during the last 
4 months as a result of decreased ingot 

2 Minkler, W. W. Application and Economics 


of Titanium 1972. 2d Internat. Conf. on Titanium, 
Cambridge, Mass., May 2-5, 1972, 14 pp. 


Table 5.—Consumption of titanium concentrates in the United States, by product 


(Short tons) 
Ilmenite ! Titanium slag Rutile 
Year and product — 
Gross TiO: Gross TiO: Gross TiO: 
weight contente weight content weight content 

1 %/ö;Äõ§ k!: RSA 959,558 510,853 142,168 100,591 160, 273 153, 600 
// ˙ A 8 1,008,501 541,840 138, 553 98,075 185,482 178, 090 
1970________._ ⁊ñ⁊vß ß ... r 972,314 v 519,766 129, 247 91,639 189,172 181, 402 
1971: : 

Alloys and carbid e (2) 2 s s (2) 2 

Pigment?- ..... r 888,208 479,316 143,554 101,751 189,377 1 181. 535 

Welding- rod coatings and fluxes. . 2 2 ( (3) r 13,784 r 13,107 

Miscellaneous U .. r 10,575 r 6, 955 ao — 122,337 r 21, 274 

T ee ee eee r 898,783 7486,271 143,554 :101,751 225,498 *215,916 

1972: 

Alloys and carbide. ............. (2) (2) (3) (3) (2) (2) 

Pigments 775, 618 53,248 264,095 187,608 208, 704 199, 894 

Welding-rod coatings and fluxes. . (2) (2) (3) (3) 11,022 10,39 

Miscellaneous 4. 10,766 8,174 P SE 28,082 21,945 

TOI --------------------- 786,884 461,422 264,096 187,608 242, 758 282,281 
e Estimated r Revised. 
1 Includes a mixed product containing rutile, leucoxene, and altered ilmenite. 


iscellaneous" to avoid disclosing individual company confidential data. 


3 Included with “Pigments” to avoid disclosing individual company confidential data. 


4 Includes ceramics, glass fibers, and titanium metal. 
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Table 6.—Distribution of titanium-pigment shipments, by industry 
(Percent) 
Industry 1968 1969 1970 19711 1972 
Distribution by gross weight: 
aints, varnishes, and lacquers. .......................- 60.7 58.5 59.6 57.7 58.0 
Papër: 2-2 ͤ-0ë-—P ! m s ee tes 14.9 17.0 17.0 17.8 20.4 
Floor eoverings. „ 2.4 2.8 1.8 2.1 2.1 
Rubber: . 2... deesse ³ðV ⁰ 8 2.9 2.6 2.6 2.7 8.6 
Coated fabrics and textiles (oil cloth, shade cloth, artificial 
leather, ...... e 1.4 1.3 1.3 1.0 1.5 
Ffir A S ¿T Su d dm 2.1 2.8 2.2 2.1 2.1 
Roofing granules. ___._...-_-_-.-------_---.----------- .8 .9 .9 1.0 .8 
Ceramics- ĩ˙²¹w.rIʃ......:!vu⁵e. eee ae eee Di EE 2.1 2.0 1.8 2.0 2.3 
Plastics (except floor covering and vinyl-coated fabrics and 
hh ³ð u ĩðͤ v 6.0 6.2 6.6 6.5 7.7 
Other (including export). +e 6.7 6.9 6.2 1.1 7.0 
Total EE 100.0 100.0 100.0 100.0 100.0 
Distribution by titanium dioxide content: 
Paints, varnishes, and lacquers_.___.__..-....--.------- 56.5 54.3 55.8 54.4 52.0 
·Ü— ³˙ Elle 17.4 19.5 19.8 19.7 20.9 
Floor covering 2.7 2.6 2.1 2.4 2.1 
RUDDER ogc Z a aes eee ok Su 88 3.3 3.0 8.0 8.0 8.7 
Coated fabrics and textiles (oil cloth, shade cloth, artificial 
Sather dd ð 1. 6 1.4 1.4 1.1 1.5 
Printing ik... beeen eed 2.4 2.6 2.5 2.3 2.2 
Roofing granules. _______....._-..-------------------- 1.0 1.1 1.0 1.1 . 3 
C d ³ Add ² mts y 8 2.4 2.4 2.1 2.2 2.4 
Plastics (except floor covering and vinyl-coated fabrics and 
))), 6.9 7.1 7.6 7.1 7.9 
Other (including export) ------------------------------ 5.8 6.0 5.2 6.7 7.0 
TOW WEE 100.0 100.0 100.0 100.0 100.0 
z Revised. 
production between September 1971 and over production represents delivery of 


February 1972. 

Pigments.—Although production increased 
only about 1.5%, shipments increased 8% 
to 10% over 1971 levels, based on pre- 
liminary figures. The excess of shipments 


imported material and withdrawal from 
producers’ inventories. The manufacture of 
paper, rubber, and plastics each accounted 
for a somewhat increased proportion of the 
total consumed. 


STOCKS 


In 1972, stocks of rutile in the United 
States declined 34% to 157,425 short tons. 
Ilmenite inventories were 20% less than 
in 1971, but stocks of titanium slag, at 
157,731 tons, were 46% higher. Yearend 
Stocks of titanium sponge were 1,816 tons, 


one-third less than at yearend 1971, and 
scrap inventories stood at 4,375 tons, a 
9% decrease. Industry stocks of titanium 
dioxide were estimated at yearend to be 
48,250 tons, a decrease of 38,600 tons dur- 
ing the year. 


Table 7.—Stocks of titanium concentrates 
in the United States, December 31 


(Short tons) 
Gross TiO: 
weight content 
Ilmenite: 
1970________..... r 808,522 r458,046 
17 r 645,107 1383, 113 
1978.25. 86 518,973 300, 633 
Titanium slag: 
19702; os eared 115,256 81,761 
e suse CARE r 108,265 r 76,741 
777 cu. ¿22 u m 157 , 731 114,940 
Rutile: 
1970. 22 22 mS r 237,555 r227,689 
1971: EE r 236,955 1225, 925 
T1777 8 157, 425 150, 150 
e Estimate. r Revised 
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PRICES 


Concentrates.—No price quotations for 
domestic (60% TiO) ilmenite were avail- 
able during 1972; any such figure would 
be nominal since mines are captive and 
no ilmenite is sold on the open market. 
Imported material of 54% content was 
quoted by Metals Week throughout the 
year at $22-24 per long ton, bulk, at Atlan- 
tic coast ports; the same concentrate 
brought A$10.50-A$11.50 Lob, Australian 
ports. Indian ilmenite (58 to 60%) was 
quoted at the equivalent of US$9.75 f. o. b. 
Indian west coast ports. Malayan ilmenite 
(52% to 54%) was quoted at yearend in 
the range of £9.35 to £11.32 per metric ton 
c.i.f. British ports. 

Rutile, bulk, f.o.b. cars at Atlantic and 
Great Lakes ports ended 1971 at $185 per 
short ton but fell to $175 early in 1972; 
this price was maintained throughout the 
yearend. Australian prices for rutile were 
weak during much of the year, falling from 
A$145-A$155 in mid-1971 to A$110—-A$120 
in April 1972, and rising to A$115—A$125 
later in the year. 

Titanium slag (70%—71% TiOz) held to 
the price of $50 per long ton, f. o. b. Quebec, 
throughout the year. 

Manufactured Titanium  Dioxide.—In 
view of continued strong demand, consider- 
able upward price pressure developed dur- 
ing the year. About midyear, Kerr-McGee 
Chemical Corp. raised its price for rutile- 
type pigment 2 cents per pound, and the 
Glidden-Durkee division of SCM Corp. 
raised both rutile and anatase grades 1 
cent. American Cyanamid Co. raised its 
price for rutile and wet-milled anatase 1 


cent per pound, effective August 1; NL 
Industries announced a similar increase at 
about this time. Accordingly, in August 
a three-level price structure existed, at 
least for the rutile grades: Kerr-McGee at 
28 cents, American Cyanamid, NL Indus- 
tries, and SCM at 27 cents, and du Pont, 
unchanged, at 26 cents. Effective December 
11, du Pont raised its price for paper-grade 
anatase 1 cent per pound, and New Jersey 
Zinc Co. announced a similar increase ef- 
fective Jan. 1, 1973. The increases were re- 
flected abroad; British Titan Products, Ltd., 
and its French affiliate, Tioxide, and the 
NL subsidiary Kronos, in Belgium, each an- 
nounced a 7% rise in price. 

Closing 1972 prices, reflected in the 
Chemical Marketing Reporter for Apr. 16, 
1973, were as follows: 


Price, cents 
per pound 
tase: 
20-ton lots, bags, scab pn SEH 21-2814 
20-ton lots, bags, paper grade 24 
Slurry, 50 tons (dry. y TÍO: — in 
railcars, f. o. b. plant 2214-284 
Rutile: 
ar grades, 20-ton lots, bags, 
reicht allowed- --------------- 26-2814 
Nonchalking eg 20-ton lots, bags, 
freight allowed. ................ 27—2914 


Bulk, 65-ton s in railcars, f.o.b. 
plant, 1 cent per pound less than 
above quotes. 


Metal.—Sponge imported from Japan and 
the United Kingdom was quoted in the 
range of $1.20-$1.25 per pound throughout 
the year. Domestic sponge continued to be 
quoted at $1.32; however, it is believed that 
most sales during 1972 took place in the 
$1.10-$1.20 range. 


FOREIGN TRADE 


Titanium dioxide exports in 1972 
amounted to 10,335 short tons, 39% of the 
1971 quantity, reflecting the strong do- 
mestic demand. Of the total, 31% went to 
Canada, 16% to the Republic of Korea, 
16% to European nations, and 13% 
Japan. Value of the titanium dioxide ex- 
ported was $4.9 million. Exports of 3,510 
tons of sponge, waste, and scrap, valued 
at $2.2 million, was about twice the 1971 
figures; 4095 went to the United Kingdom, 
32% to Italy, and 15% to Belgium. 
Wrought titanium and semimanufactures 
exported totaled 1.1 million pounds valued 


at $6.3 million; principal destinations were 
Canada 46%, the United Kingdom 18%, 
other EEC nations 20%, and Japan 5%. 
Imports of ilmenite from Australia 
dropped 35% to 14,334 short tons, valued 
at $142,200. Imports of Sorel slag from 
Canada, at 169,327 tons, increased 15% — 
above 1971 receipts, and were valued at 
$7.5 million. Rutile was received from Aus- 
tralia in about the same quantity and value 
as in 1971. Imports of sponge, waste, and 
scrap titanium totaled 4,173 tons, mainly 
sponge from Japan (56%) and the U.S.S.R. 
(34%). The Japanese material was valued 
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at $425 million, or 91 cents per pound, and dom (9.5%), and Finland (9%). Imports 
the Soviet sponge at $2.1 million, or 75 accounted for 10.7% of domestic demand, 
cents per pound. France and the United and were about double the 1971 receipts. 


Kingdom were the principal sources of Imports of synthetic rutile (beneficiated 
181,326 pounds of ferrotitanium of various ilmenite) were of interest in 1972; a total 
grades, valued at $75,561. of 9,200 tons of experimental product en- 


Heavy imports of titanium dioxide fea- tered the country, 8,750 tons from Australia 
tured 1972; the total was 86,379 tons valued and the balance from Japan. Valuations 
at $33.4 million. Major suppliers were West were at $90 and $60 per ton for Aus- 
Germany (28%), Canada (20%), Japan tralia and Japan, respectively. 

(13.5%), France (12%), the United King- 


Table 8.—U.S. exports of titanium products, by class 


Ores and Metal and alloy Intermediate mill Pigments and 
concentrates sponge and scrap shapes and mill oxides 
products, n.e.c. 
Year 

Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 
sands) sands) sands) sands) 
1970. 1,058 $201 2,902 $2,588 1,740 $10,435 26,194 $7,950 
1971.5. 88 1,760 299 1,711 1,139 430 4,788 26,759 9,378 
192 2-2 1, , 802 394 3,510 2,165 562 6,265 10,335 4,882 


Table 9.—U.S. imports for consumption of titanium concentrates, by country 


1970 1971 1972 
Country Short Value Short Value Short Value 
tons (thou- tons . (thou- tons (thou- 
sands) sands) sands) 
Ilmenite: 
Australia... --------------------- 96,123 $976 21,953 $218 14,334 $142 
r T 134, 996 5,455 150, 188 6,465 169, 827 7,504 
Fina. s s 302 18 NS vx 
India.. -----.------------------ Se is 13,175 1,118 i =a 
Malaysia. Be E ae an 185 2 
·Ül Sen 231,119 6,431 185,618 7,819 183, 846 7,648 
Rutile: 
Australian 223, 407 18,395 196, 555 21,664 195,029 21,728 
Austria Ke Sé Sc M 22 8 
Denmark........................ ae de == " 17 2 
/Ü˙ê 8 m n 500 19 a = 
Sierra Leone 19,682 1,401 18,054 1,472 ES 2 
Total ul ou mum e 243, 089 19,796 215, 109 23,155 195, 068 21,733 


1 Mainly titanium slag averaging about 70% TiO». Data does not include ilmenite ore for use as heavy aggre- 
gate imported in quantities of 30,744 short tons in 1970, 192,431 short tons in 1971, 211,372 short tons in 1972. 


Table 10.—U.S. imports for consumption of unwrought titanium and waste and scrap 


1970 1971 1972 
Country Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 
sands) sands) sands) 
Begin uxem bourg........-.---.--- 13 $30 : i E Ra 
vum-Luzembourg ................- 2 S 2 
Canada, oes . cde SES in 96 118 128 io 5 
Germany, West. 142 153 nn r28 RS! 147 
/ ch et A oe " 1 

CH, EE 4,507 7,436 12, 523 r 4, 375 2,345 4,255 

Netherlands 
South Africa, Republic of. es Se E? ze 2 1 
wedan- 62). ou ee Se Sa SS mam ai L 25 26 SS Ae e = 
Switzerland 8 7 ae =. E SE 
USSR ECK 1,035 1,662 214 831 1,408 2,109 
United Kingdom 695 1,083 120 131 253 420 
Ne DEEN 6,548 10,503 8,023 5,000 4,173 6,954 

r Re 


vised. 
1 Less than 1⁄4 unit. 
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WORLD REVIEW 


Australia.—The market for titanium min- 
erals, particularly rutile, was rather weak 
throughout the year, with a firming trend 
noticeable near yearend. Moderate demand 
for concentrates and revaluation of both 
Australian and U.S. currencies combined to 
make 1972 a year of lower profits and two 
actual failures, Mines also complained of 
excessive responsibility for sand stabiliza- 
tion. 

Litigation concerning the Eneabba claims 
continued during the year. In any case, 
it seemed clear that Allied Minerals N.L. 
would control enough of the deposit to 
proceed with development. About midyear, 
the 55% interest that had ben held by 
A. V. Jennings Industries (Australia) Ltd. 
was relinquished; Allied Minerals, backed 
by Westralian Oil N.L., sought a new part- 
ner, which shortly was announced as du 
Pont (Australia) Ltd. Du Pont’s initial in- 
vestment was A$1.75 million, plus the cost 
of a pilot-plant operation, in return for a 
25% interest in the joint venture. 


The plant of Coastal Rutile, Ltd., of 
Queensland, was purchased by Allied Min- 
erals from the receiver for A$114,000, moved 
to Eneabba, and reerected. Its capacity 
there will be 7,000 tons of rutile and 28,000 
tons of ilmenite annually. If successful, six 
additional units of similar capacity will be 
erected. No metallurgical difficulties are 
foreseen, with one possible exception: The 
heavy minerals are coated with a siliceous 
clay. 

At yearend the new venture was chris- 
tened Allied Eneabba Pty., Ltd. E. I. du 
Pont de Nemours & Co. contracted for 
delivery of 200,000 tons of ilmenite per 
year to its chloride-process pigment plants. 


In addition to Coastal Rutile, Ltd., Nara- 
coopa Rutile, Ltd., was also placed in re- 
ceivership, and its rutile-zircon operations 
on King Island, Tasmania, sold to Buka 
Minerals, Ltd. The new management ex- 
pects to begin operations early in 1973 at 
10,000 tons of rutile and 5,000 tons of 
zircon per year. Operations were also sus 
pended at the Matthew Flinders rutile- 
zircon operation near Yamba, New South 
Wales, by the Dillingham Mining Co. 

A joint venture of Mining Corp. of Aus- 
tralia and Kamilaroi Mines, Ltd., is drilling 
sands at Jurien Bay, near Eneabba, to de 
lineate a rutile-zircon-ilmenite body. Late 


in the year it was announced that enough 
reserves had been measured to support an- 
nual production of up to 25,000 tons of 
rutile, 30,000 tons of zircon, and 130,000 
tons of ilmenite. 

Cudgen R. Z. and its subsidiary, Con- 
solidated Rutile, are considering integration 
of operations and of financial arrangements. 
Such a merger would make the resulting 
company Australia’s third largest producer 
of rutile and zircon. 

Interest in processes to convert ilmenite 
to rutile remained high. Western Titanium 
N.L. reportedly was proceeding with con- 
struction of a A$5.75 million plant at Bun- 
bury, Western Australia, which will have 
initial capacity of 30,000 tons per year. 
Target date for full operation is late 1974 
or early 1975. Expansion to 100,000-tons-per- 
year capacity is contemplated. Western Ti- 
tanium continued shipping products from 
its pilot plant during the year. 

Belgium.— The 22,000-ton- per- year titan- 
ium dioxide plant of Bayer N. V., subsidiary 
of Farbenfabriken Bayer A G., at Antwerp 
resumed production in March; an explosion 
in a tumbler had interrupted operations. 

Brazil.—The carbonatite formation at Ta- 
pira, Minas Gerais, long known to contain 
columbium minerals and phosphate, has 
recently been surveyed as a titanium source 
by the National Department of Mineral 
Production (DNPM). Reserves are reported 
at 1.6 billion tons of ore at 10% TiO or 
more. Much of the titanium content ap- 
pears to be in the less common mineral 
anatase, which may be concentrated to a 
purity approaching that of rutile. The un- 
desirable colorizers chromium and vana- 
dium are absent. 

Canada.—Canadian Tiron Chemical Corp. 
is developing a pilot plant in the Montreal 
area that will be directed toward making 
rutile from ilmenite. The process was not 
described, but it is said to use hydrogen 
as a reductant. 

France.—Thann et Mulhouse, a major 
European producer of titania pigments, 
having shelved plans early in the year for 
expansion of its sulfate-process plant at 
LeHavre, was restudying the matter in 
September. Present capacity at LeHavre is 
91,500 short tons per year. At Calais, Ti- 
oxide, associated with British Titan Ltd., 
completed its expansion to 66,000 tons per 
year, also by the sulfate process. 
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Table 11.—Titanium: World production of concentrates (ilmenite and rutile), by country 


(Short tons) 
Country ! 1970 1971 1972 » 
Ilmenite 
Aus J;ĩͥĩõĩ?ẽ «⅛«ði. t. RR PRO TR aZ a ee ROY, r3 988,820 3 914,116 181,324 
B ))) EEN 22,756 10,906 8,849 
nes (titanium slagaꝰ)7ʒ' eee 844,700 853, 000 920, 400 
7 ĩ ĩ AT eT t RD E a 166,449 158 , 772 e 150,000 
India ° EE er ͤ ſſſ DE IR E AE Lir E r 86,000 73,000 6,000 
Japan: 

Ilmenite concentrate 8,467 2,619 2,331 
Titanium slang 8,688 6,097 8,668 
LTE et tose kusa EE 212,145 171,941 5 167,748 
e LEES 638,193 707, 198 670, 723 

POFRUERD.. ß . amsa u neh Ses 262 98 *1,00 
BOSH I. oo ooo ñ iUo A on ae aU A S AE i Mae A EAE 29,901 26,083 25,295 
Sri Lanka- -o oaeo ³ A MM 98,209 102,396 e 102,400 
United States 777%. ( 867, 955 683,076 681,644 
%/ö»ͤ ³˙¹¹¹ʃ ² et e ud tu eut E r 8,962,540 3,705,184 8,586,877 

Rutile: 

, e nf ee eka ß E iu LU in. 405,156 404, 233 849,899 
JJ Sete EE eU ties 25 129 454 
Indis oe emo eso aal Ae 8 r 2,400 8,200 8,400 
Sierra .... y 8 48, 593 13, 153 5" 
Sri Lanka EES ,100 8,100 8,100 
CCCõĩõĩõĩ˖[1ͤ04 · ]] A 8 r 459,507 423 ,815 856,858 


* Estimate. P Preliminary. r Revised. 


1 In addition to the countries listed, the U.S.S.R. also produces titanium concentrates, but available informa- 


tion is 
? Includes leucoxene. 


inadequate to make reliable estimates of output levels. 


s Production of Comissão Nacional de Energia Nuclear only. 


4 Containing 70-72% TiO:. 
5 Exports. 


* Includes a mixed product containing ilmenite, leucoxene, and rutile. 


Italy.—Montecatini-Edison, S.p.A., was re- 
ported planning to build a facility at 
Priolo, Sicily, to produce titanium dioxide, 
titanium sponge, and silica. The company's 
titanium dioxide plant at Scarlino, its open- 
ing delayed since December 1971 pending 
satisfactory waste disposal arrangements, 
finally began operations in May. The sul- 
fate wastes were barged to deep water. Late 
in the year, Società Italiana Resina resumed 
construction of a 22,000-ton sulfate-process 
plant to make TiO? at Porto Torres, Sar- 
dinia, Production is expected by yearend 
1978. 

Japan.—Production of titanium sponge 
declined to 5,183 short tons from the 1971 
level of 7,470 short tons, a 31% decrease. 
However, quarterly figures showed a steady 
increase, and fourth-quarter production 
was at a 5,800-ton annual rate. Exports of 
sponge were estimated at a little over 2,000 
tons. Titanium slag production decreased 
to 3,668 tons; after a virtually inactive third 
quarter, production resumed at an annual 
rate of 3,250 tons. Ishihara Sangyo Kaisha 
Ltd., having for 18 months successfully con- 
verted ilmenite to rutile, is considering 50% 
expansion of its plant, bringing it to 45,000- 
ton capacity. The company is also consider- 


ing building another pigment plant. Mitsu- 
bishi Chemical Corp. is testing another 
ilmenite-to-rutile process, based on partial 
chlorination to remove iron, and may erect 
a 10,000-ton pilot plant on Australia's east 
coast to process the local off-grade ilmenite. 

Norway.—Production of ilmenite concen- 
trates in 1972 was 671,000 tons, a decrease 
of 595 from 1971 volume. 

Sierra Leone.—The Government of Sierra 
Leone on February 4 entered into an agree- 
ment with Sierra Rutile, Ltd., a company 
owned 60% by Armco Steel Corp. and 40% 
by Nord Resources Corp. The agreement 
grants Sierra Rutile exclusive prospecting 
rights for titanium in the area lately re- 
linquished by Sherbro Minerals, Ltd., and 
is convertible to a mining lease at the 
company's request. 

South Africa, Republic of.—The Govern- 
ment-owned Industrial Development Corp. 
announced plans for heavy-sand mining at 
a large deposit at Richards Bay, Natal. 
Financial and political difficulties, however, 
may defer action. 

Sri Lanka.—The Asian Development Bank 
at the close of 1971 approved a $4.15 mil- 
lion loan to Ceylon Mineral Sands Corp., 
a government-owned company, for expand- 
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ing and rationalizing its black-sand facilities 
at Pulmoddai on the northeast coast. Pres- 
ent facilities include mining equipment and 
a magnetic separation plant at Pulmoddai, 
where an ilmenite concentrate is made; 
tailings from this operation are then barged 
to China Bay, 14 miles down the coast, for 
recovery of rutile and zircon. Recent fiscal 
year production has been of the order of 
90,000—95,000 tons of ilmenite and 2,100- 
2,700 tons of rutile; zircon capacity is not 
yet fully effective. The expansion, with an 
expected completion date in 1975, will in- 
crease annual capacity to 140,000 tons of 
ilmenite, 12,000 tons of rutile, 8,000 tons 
of zircon, and a little monazite. The China 
Bay plant will be moved to Pulmoddai. 
Feasibility studies of smelting the ilmenite 
to make titania slag and pig iron are under- 
way. 

Taiwan.—The Taiwan Alkali Corp. Ltd., 
a subsidiary of China Petroleum Corp., an- 
nounced in July that a plant to produce 
synthetic rutile from ilmenite was under 
construction, and that production was ex- 
pected during the third quarter of 1973. 
Taiwan Alkali is licensed to use the Beni- 
lite process. 
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Thailand.—Several plants have begun 
operation during the year to recover by- 
product minerals from tin concentration 
tailings. Ilmenite of pigment grade is 
among the products, one company report- 
ing an analysis of 53.55% TiOz, 38.08% 
FeO, and low chromium. 

United Kingdom.—Laporte Industries 
(Holdings) Ltd. has reported some progress 
toward effective operation of its 40,000-ton 
chloride-process titanium dioxide plant at 
Stallingborough, Lancashire. Full produc- 
tion is reported from the company’s two 
sulfate-process plants, one at Stallingbor- 
ough, the other at Bunbury, Western Aus- 
tralia. 

British Titan, Ltd. (BTP), reported pro- 
duction in excess of nominal capacity at 
their new 30,000-ton chloride-process titania 
plant at Greatham. Late in the year, Rio 
Tinto-Zinc Corp., one of four owners of 
BTP, reported sale of its 30% interest to 
the other three partners. 

US.S.R.—Estimated production of titan- 
ium sponge in 1972 was 13,500 short tons, 
a small increase over 1971 output. 


TECHNOLOGY 


A materials survey covering geology, 
mineralogy, extractive metallurgy, and a 
review of various methods to convert ilmen- 
ite to a high-titania product was pub- 
lished.3 A somewhat similar paper presented 
in greater detail (1) currently available 
information on occurrence, reserves, and 
production of, and demand for, titanium 
minerals; (2) a discussion of the alteration 
of ilmenite in nature, and (3) a discussion 
of the application of thermal reduction, 
selective chlorination, and selective leach- 
ing to the ilmenite-rutile conversion.4 

A process was described in which iron 
is smelted out of ilmenite under a sodium 
borate slag. An acid-soluble but water-in- 
soluble sodium titanate is formed, from 
which the TiOg can be extracted with 
minimum pollution; the borate is recycled.5 
The Bureau of Mines also was investigating 
an alternate method of making a high-grade 
TiOz product from ilmenite, in which the 
concentrate is chlorinated. The iron is 
separated as a chloride, from which the 
chlorine is liberated for reuse.é 

Both rutile and anatase types of pigment 
have been made available by producers as 


slurries. A small quantity of a dispersant is 
added, and 70 tons of pigment in a water 
suspension is pumped into a 100-ton tank 
car. One-half hour of air agitation before 
unloading is sufficient to stir up settled 
material. Unloading the car takes 45 
minutes, storage of the slurry requires less 
floor space than dry material, and subse- 
quent handling in the plant is far more 
flexible. 

Early in the year Mallinckrodt Chemical 
Co. took delivery of a 2,700-gallon titanium 
tank truck, intended for hauling corrosive 
chemicals.? Its advantages over rubber-lined 
tanks are that (l) it may be used for 
several different chemicals in sequence with 


minimum washing between loads, (2) it 

3 Pings, W. B. Titanium. Miner. Ind. Bull, 
v. 15, No. 4, July 1972, 13 pp. 

* Mackey, T. S. Alteration and Recovery of 
Ilmenite and Rutile. Australian Min., v. 64, No. 
11, November 1972, pp. 18-44. i 

5 U.S. Bureau of Mines. Borate Smelting of 
Ilmenite. Bureau of Mines Research 1972, 1973, 

. 29. 
ur U.S. Bureau of Mines. Chlorination of Ilmen- 
305 Bureau of Mines Research 1972, 1973, p. 29- 
3 


7 American Metal Market. Titanium Tank Truck 
Prova Money Saver. V. 79, No. 44, Mar. 6, 1972, 
p. 15. 
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does not deteriorate nor contaminate the 
contents, and (3) because of its lighter 
weight, it can carry 8% more material 
per unit of dead load. 

In June the U.S. Supreme Court refused 
to review a circuit court decision invalidat- 
ing the Westinghouse Electric Corp. patent 
for double-melting of refractory metals.§ 
The patent? had been successfully chal- 
lenged by Titanium Metals Corporation 
of America. 

The effect of titanium in blast furnace 
slags has been reevaluated.10 Research has 
determined the ability of the ironmaking 


t 
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process to tolerate titanium oxides up to 
10%, and actually to act as a flux up to 
that point. Unless other adverse conditions 
arise, these data would seem to point to 
(1) use of titaniferous magnetites as blast 
furnace feed, and (2) possible use of Sorel 
slag as a substitute for fluorspar. 


8 Metals Week. Titanium Melting Patent In- 
validated. V. 43, No. 25, June 19, 1972, p. 7. 

9 Gordon, R. B., and W. J. Hurford (assigned 
to Westinghouse Electric Corp.). Method of Pro- 
ducing Sound and Homogeneous Ingot. U.S. Pat. 
3,072,982, Jan. 15, 1963. 

10 Handfield, G., G. G. Charette, and H. Y. Lee. 
Titanium Bearing Ore and Blast Furnace Slag 
Viscosity. J. Metals, v. 24, No. 9, September 1972, 
pp. 37-40. 
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Tungsten 


By Richard F. Stevens, Jr.1 


The domestic tungsten industry re- 
covered significantly in 1972 as production 
of tungsten concentrate increased 18% to 
8.2 million pounds, and concentrate con- 
sumption rose 21% to 14.1 million pounds. 
Imports for consumption of tungsten con- 
centrate rose to a 14 year high and totaled 
5.7 million pounds. Concentrate exports in 
1972 decreased sharply and totaled slightly 
less than 0.1 million pounds. 

During 1972, the reported price of 
shipped tungsten concentrate, f.o.b. domes- 
tic mines, averaged almost $41 per short 
ton unit; the quoted European price aver- 
aged almost $36 per short ton unit (about 
$40 per short ton unit with U.S. duty 
added) . 

The Government’s two-phase tungsten 
disposal program was continued unchanged 
during the year at $55 per short ton unit, 
but only one minor sale was made. Releases 


supply and demand were replaced by less 
expensive imports. 

The low level of European prices re- 
flected the continued decline in foreign in- 
dustrial activity. Primarily as a result of 
low tungsten prices, one major European 
metal trader was forced to declare bank- 
ruptcy. 

A detailed statistical record of tungsten 
production, consumption, and trade, by 
country, was reported quarterly by the 
United Nations.2 


Legislation and Government Programs.— 
Although the General Services Adminis- 


tration (GSA) continued its stockpile dis- 
posal programs during the year, only 3,457 
pounds of tungsten, in subspecification ma- 
terial, was sold. Under PMDS-ORES-124, 
excess tungsten concentrate was offered for 


1 Physical scientist, Division of Ferrous Metals. 
2 UNCTAD Committee on Tungsten (Geneva, 
Switzerland). Tungsten Statistics. V. 6, Nos. 1-4, 
january, April, July and October 1972; V. 7. 


which, in previous years, balanced U.S. 1-2, January and April 1973. 
Table 1.—Salient tungsten statistics 
(Thousand pounds of contained tungsten and thousand dollars) 
1968 1969 1970 1971 1972 
United States: 
Concentrate: 
Production: Zare Seeerei éi 8,663 7,805 9,625 6,900 8,150 
Sippen, 8 9,042 7,910 9,312 6,827 7,045 
ET $20,293 $18,770 $23,790 $20,184 $18,104 
Consumption 11,08 8,058 16,700 11,6 14,107 
Releases from Government stocks 8,225 88,814 15,066 1,38 
Ell ³W 8 623 7,151 19,470 2,006 95 
Imports, general....................-..- 1,824 1,534 1,299 57 5,898 
Imports for consumption. ..............- 1,743 1,503 1,284 418 5,739 
Stocks, Dec. 31: 
Producers 626 519 787 868 1,966 
Consumers... .......-.--..--.----- 574 1,066 1,467 2,657 2,229 
Primary products: 
Produetio nnn 10,588 183,334 17,605 11,780 14,090 
Consumption 13, 108 16,056 15,852 11,159 13,296 
Stocks, Dec. 31: 
Producers 4, 747 3,392 4,569 8,722 4,680 
Consumers. - ---------------------- 2,364 1,778 2,698 2,541 2,121 
World: Ore and concentrate 
PFolnel enn 68,380 71,754 71,860 80,744 84,798 
Consumption. .................-...........- 64,410 76,650 85,688 68,382 76,197 


1 Estimated tungsten content. 
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sale, for domestic consumption only, at a 
“shelf” price of $55 per short ton unit ad- 
justed for premiums and penalties. Excess 
tungsten concentrate, for export, was offered 
for sale on a monthly sealed-bid basis 
under PMDS-ORES-123. No concentrate 
was sold during the year under this pro- 
gram. 

H.R. 1257, a bill to temporarily suspend 
the import duty on tungsten concentrate 
and on other materials in chief value of 
tungsten, primarily synthetic scheelite, was 
introduced before the 93rd Congress on 
January 3, 1973, and referred to the Com- 
mittee on Ways and Means. 

The first report by the Secretary of the 
Interior made under the Mining and Min- 
erals Policy Act of 1970 (Public Law 
91-631) was released during the year and 
evaluated the domestic tungsten market.3 
The independent National Commission on 
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Materials Policy, which was formed by 
Public Law 91-512 on October 26, 1970, 
to update the 1952 report of the Presi- 
dent’s Materials Policy Commission, the 
Paley Commission, and review the Govern- 
ment's policy on materials, issued two 
interim reports.“ The Commission's final 
report, with its findings and recommen- 
dations, will be submitted to the Presi- 
dent and to the Congress no later than 
June 30, 1973. 


8 Department of the Interior. First Annual Re- 

port of the Secretary of the Interior Under the 
Mining and Minerals Policy Act of 1970 (Public 
Law 91-631). March 1972, 142 pp. 
. First Annual Report of the Secretary of 
the Interior Under the Mining and Minerals Pol- 
icy Act of 1970 (Public Law 91-631)—Append- 
ices. March 1972, 436 pp. 

4 National Commission on Materials Policy. To- 
ward a National Materials Policy-World Perspec- 
tive. January 1978, 87 pp. 

. Towards a National Materials Policy— 
Basic Data and Issues. April 1972, 64 pp. 


Table 2.—U.S. Government tungsten stockpile materials inventories and objectives 
(Thousand pounds, tungsten content) 


Inventory by program Dec. 31, 1972 


Material Objective National DPA Supple- Total 
(strategic) inventory mental 
stockpile stockpile 
Tungsten ore and concentrate:! 
Stockpile grade 55,656 275, 890 5,164 3 8,478 84,532 
Nonstockpile gerade... se 86 ,947 566 978 88,491 
Total inventor / e -- 112,887 5,780 4,456 128,028 
Ferrotungsten_..............-.----------------- SH 2,141 ae Gë 2,141 
Tungsten metal powder, hydrogen reduced: 
tockpile grade 1,200 41,276 ez Se 1,276 
Nonstockpile grade Be 22 us s 22 
Total inventory._......-..--------.------ Sos 1,298 zs AE 1,298 
Tungsten metal powder, carbon reduced: 
tockpile grade 547 546 oe Së 546 
Nonstockpile grade. Ei 171 Ge Stéi 171 
Total inventory.__........---.-----.----- acs 717 f. S 717 
Tungsten carbide powder: 
Stockpile grade. __.-.......-..----.-------- 1,900 841 ais 1,080 1,921 
Nonstockpile grade a 112 SH Dé 11 
Total inventor // -- 953 m 1,080 2,083 


1 Includes 760,812 pounds of tungsten concentrate sold but unshipped. 

? Includes 3,804,606 pounds of nonstockpile grade material credited to the concentrate objective. 

3 Includes 174,433 pounds of nonstockpile grade material credited to the concentrate objective. 

* Includes 79,931 pounds of nonstockpile grade hydrogen reduced metal powder credited to the subobjective. 


DOMESTIC PRODUCTION 


Although domestic mine production in- 
creased 18% to almost 8.2 million pounds 
of tungsten during the year, mine ship- 
ments increased only 395 and totaled 7.0 
million pounds. Much tungsten concentrate 


was stockpiled as producers awaited the 
development of higher prices. Although 37 
mines in nine Western States reported pro- 
duction and 36 mines reported concentrate 
shipments, only two mines operated con- 
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tinuously throughout the year: The Pine 
Creek mine and mill of the Mining and 
Metals Division, Union Carbide Corp., 
near Bishop, Calif.; and the Climax mine 
and mill of Climax Molybdenum Co., a di- 
vision of American Metal Climax, Inc. 
. (AMAX), at Climax, Colo. At Pine Creek, 
tungsten was the primary mineral value 
recovered along with minor amounts of 
molybdenum, copper, silver, gold, lead, 
and zinc. The average grade of scheelite 
ore recovered by Union Carbide during 
the year decreased to about 0.6% WOs al- 
though production increased 26% and 
shipments rose 11%. This material was 
processed on a “straight through” basis 
and produced ammonium  paratungstate 
(APT), an intermediate processed form of 
tungsten suitable for ready conversion to 
high-purity hydrogen-reduced tungsten 
metal powder. 

At Climax, the major mineral value re- 
covered was molybdenum. Concentrates of 
tungsten, tin, pyrite, and monazite were re- 
covered as byproducts and were entirely 
dependent upon the rate of molybdenum 
production. Tungsten concentrate produc- 
tion increased about 11%, although mine 
shipments were essentially unchanged in 
1972. The underground operations and re- 
serves at Climax will be expanded by al- 
most 40% with the addition of surface 
mining operations that will be phased in 
gradually as demand warrants. Initial pro- 
duction from the expanded operations is 
planned for 1974. The byproduct recovery 
circuit at Climax is being modified to up- 
grade tungsten recovery operations.5 A new 
Reichert Cone separator will operate as a 
specific gravity-size separator, replacing the 
older spiral units. A review and descrip- 
tion, including flowsheets, of the processing 
facilities at Climax includes an evaluation 
of the byproducts plant.e 

The Tungsten Queen mine and mill of 
Ranchers Exploration and Development 
Corp. near Townsville, N.C., remained 
closed and on standby status throughout 


1972.7 The huebnerite ore of the deposit 
reportedly has an average content of less 
than 0.5% Wos and ore reserves have been 
estimated at about 1 million tons. 

During the year, Rawhide Mining Co. 
produced substantial amounts of tungsten 
concentrate near ‘Rawhide, Nev. from 
scheelite ore, which averaged about 1% 
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WOs. All production was sold to Kenna- 
metal Inc. 

Additional tungsten concentrate produc- 
tion and/or shipments were also reported 
from Pima County, Ariz; Inyo, San Ber- 
nardino, Tulare, and Tuolumne Counties, 
Calif.; Boulder and Lake Counties, Colo.; 
Custer and Valley Counties, Idaho; Deer 
Lodge and Granite Counties, Montana; 
Churchill, Elko, Esmeralda, Mineral, Nye, 
Pershing, and White Pine Counties, Nev.; 
Baker County, Oreg.; Tooele County, Utah; 
and Stevens County, Wash. 

Under a preliminary agreement, General 
Electric Co. (GE), will purchase the tung- 
sten properties, mill, and refinery of Min- 
erals Engineering Co. (ME), near Dillon, 
Mont. Under the agreement, GE will can- 
cel nearly $2 million in notes and interest 
owed to it by ME, pay $125,000 in cash to 
the Denver-based firm, and provide royalty 
payments on future production of up to 
$1.4 million. The sale will eliminate all of 
ME's indebtedness to GE and will retire 
most of the company's remaining short- 
and long-term debts. Under the agreement, 
ME will receive a 5% royalty on all pro- 
duction in excess of 200,000 short ton units 
of WO; (almost 3.2 million pounds of con- 
tained tungsten) from the Dillon proper- 
ties. 

Although exploration programs  con- 
ducted by ME since mid-1971 have 
increased the tungsten ore resources in 
Montana, a recently completed study indi- 
cated that substantial additional expendi- 
tures would be required to find and de- 
velop additional reserves (material 
commercially recoverable at current prices). 

As part of its program to locate and de- 
velop additional tungsten ore reserves in 
Western States, ME acquired two new 
scheelite tungsten properties. One of these 
deposits is the Searchlight property in the 
Bald Mountain district, White Pine 
County, Nev. The second, in the Ophir 
mining district near Avron, Mont., has 
previously reported intermittent scheelite 
production from two small open pit mines. 

ME took an option on a promising 
tungsten discovery north of Round Moun- 


5 American Metal Climax, Inc. Tungsten News. 
January 1973, p. 1. Available from AMAX, 1270 
Ave. of the Americas, New York. 

6 Engineering and Mining Journal. Molybde- 
num—The Firm Base for AMAX Diversification. 
V. 173, No. 9, September 1972, pp. 104-112. 

7 Ranchers Exploration and Development Corp. 
Annual Report 1972, 24 pp. 
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tain, Nev., in an area where no production 
or exploration had been previously con- 
ducted. Substantial sections of this scheelite 
mineralization averaged between 2% and 
3% WOs and were apparently free of 
molybdenum, pyrite, or other contami- 
nants. To make a more detailed evalua- 
tion, ME will build an access road and 
make bulldozer cuts to expose the mineral- 
ized zone for further sampling. Current 
data indicate that this property should be 
suitable for open pit mining operations. 
Small quantities of high-grade scheelite 
ore were produced from the Star Dust 
claims on Dutch Mountain, near Gold 
Hill, Utah. The sorted high-grade ore was 
concentrated to more than 65% WOs and 
sold to Kennametal Inc. at Fallon, Nev. 
The Fraction Lode property in the same 
district near the Utah-Nevada border pro- 
duced mill-grade ore that was concentrated 
in a gravity separation plant at Redding 
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Spring, 15 miles south of Gold Hill. The 
WO; content of the crude ore was believed 
to average about 1.5%. 

During the year, Transcon Corp. began 
development of a mine in Elko County, 
Nev. and recovered low-grade concentrate 
containing 29% WO3 from scheelite ores 
having an average grade of about 0.55% 
WOs. Transcon produced and shipped 
1,000 short ton units (15,862 pounds of 
contained tungsten) to the account of Te- 
ledyne Wah Chang Huntsville, Huntsville, 
Ala. This material was upgraded to APT 
under a toll conversion contract before 
being further processed at Huntsville. 
When full-scale production is achieved in 
1978, Transcon expects to be capable of 
producing at a rate of about 250 tons per 
day. Transcon also indicated plans to up- 
grade its mill facility in the future to pro- 
duce concentrates containing 25% to 45% 
WOs. 


Table 3.—Tungsten concentrate shipped from mines in the United States 


Quantity 
Year Sport tons Short t ton 
WOs basis ? wo. ;! 

1968___.__.__.. 88 9,501 570,040 
199. 8,81 498,706 
1970__... 8 9,785 687 , 088 
WOT ess sete EE 7,173 480 , 427 
ee 7,401 444,145 


Reported value f.o.b. mines 1 


ten Total Aver Average 

content (thousands) per unit per pound 

(thousand) pt WO:  oftungsten 

pounds) 

9,042 $20,298 $35.60 $2.24 
7,910 18,770 97. 2.87 
9,312 28,790 40.52 2.55 
6,827 20,184 46.89 2.96 
7,045 18, "104 40.77 2.56 


1 Values apply to finished concentrate and ore in some instances f.o.b. peer zn. 
A short ton of 60% tungsten trioxide (WO:) contains 951.72 pounds of tun 
3 A short ton unit equals 20 pounds of tungsten trioxide (WO) and contains 16. 862 pounds of tungsten. 


CONSUMPTION AND USES 


Table 5 lists the major domestic compa- 
nies that were engaged in tungsten process- 
ing during 1972 and that reported con- 
sumption of over 0.6 million pounds of 
tungsten annually. 


The use of tungsten in cutting and 
wear-resistant materials, primarily as tung- 
sten carbide, continued to represent the 
major end use form of tungsten consump- 
tion and accounted for 50% of total tung- 
sten product consumption which rose 19% 
to 13.3 million pounds of tungsten in 1972. 
The other major end use categories were: 
Mill products (19%), specialty tool steels 
(11%), and welding and hardfacing mate- 
rials (9%). The consumption of intermediate 
tungsten products used to make end use 


items during the year was: Tungsten car- 
bide (including cemented, crushed, and 
cast), 41%; tungsten metal powder (includ- 
ing carbon- and hydrogen-reduced), 39%; 
chemicals, scheelite (for direct reduction to 
steel melts), and scrap, 11%; and ferro- 
tungsten, 9%. 

The consumption of purchased scrap, as 
reported to the Bureau of Mines, increased 
5.7% in 1972 to about 615,000 pounds of 
contained tungsten compared with almost 
582,000 pounds reported in 1971. Most of 
this scrap continued to be used in the con- 
sumption of cutting and wear resistant ma- 
terials, welding rods and hard-facing mate- 
rials, and superalloys. 
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Figure 1.—Domestic shipments, imports, consumption, and average price 
of tungsten ore and concentrate. 


Several special articles and reviews were 
published that evaluated tungsten supply- 
demand and consumption patterns, espe- 
cially in metalworking and cutting appli- 
cations.8 

A comprehensive survey of world tung- 
sten production and consumption based 
upon projected future demand and prices 
was conducted. The study indicated the 
difficulty in obtaining complete informa- 
tion on international trade of tungsten 
concentrate and tungsten products. 

Based upon a study conducted for GSA, 
a detailed analysis of the economics of the 


tungsten industry was made that evaluated 
the tungsten supply-demand relationship.10 
A portion of this report evaluated second- 


8 American Metal Market. International Tung- 
sten Report. Sec. 2, Feb. 1, 1972, 16 pp. 
. Space Age Metals Section. Sec. 2, Mar. 


14, 1972, 16 pp. 
High-Temperature Alloys. Sec. 2, Nov. 


22, 1972, 24 pp. . 

9 Roskill Information Services Ltd. Tungsten: 
World Survey of Production and Consumption 
With Special Reference to Future Demand and 
Prices. Publ. by O. W. Roskill & Co. (Reports) 
Ltd. (London), Feb. 10, 1971, 112 pp. 

10 Burrows, James C. Tungsten: An Industry 
Analysis. (A Charles River Associates Research 
Study). Pub. by Heath Lexington Books, Lexing- 
ton, Mass., 1971, 289 pp. 
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Table 4.—Production, shipments, and stocks of tungsten products in the United States 
(Thousand pounds of contained tungsten) 


ga i Tungsten carbide 


powder 
carbon 
reduced Made Crushed Chemicals Other! Total 
metal from and 
powder metal crystalline 
powder 
1971: 
Gross production during year 7,505 8,638 1,511 10,850 833 28 , 837 
Used to make other products 
listed here 4,887 iu "A 7,698 22 12,107 
Net production. ................. 8,118 8,638 1,511 2,652 811 11,730 
Shipments ꝶ 6,548 8,902 1,757 8,098 985 21,290 
Producer stocks, Dec. . 1,780 196 632 936 178 8,722 
1972: 
Gross production during year...... 9,529 5,062 1,949 18,461 1,000 81,001 
Used to make other products 
listed here 6,220 ek 27 10,664 oe 16,911 

Net production. ................. 8,809 5,062 1,922 2,797 1,000 14,090 
Shipments ii 7,163 5,016 2,407 7,664 1,031 23,281 
Producer stocks, Dec. I. 1,921 295 465 1,852 147 4,680 


! Includes ferrotungsten, scheelite (produced from scrap), nickel-tungsten, self-reducing oxide, and pellets. 
? Includes quantities consumed by producing firms for manufacture of products not listed here. 


Table 5.—Major U.S. producers of tungsten concentrate and principal tungsten 
processors in 1972 


Company Location of mine, mill or processing plant 
Producers of tungsten concentrate: 


Climax Molybdenum Co., subsidiary of AMAX.. Climax, Colo. 


Ranchers Exploration & Development Corp... Townsville, N.C. 

Rawhide Corp 99; B EE Fallon, Nev. 

Transcon Cor: Mountain City, Nev. 

Unon, Carbide Corp. (UCC), Mining & Metals Bishop, Calif. 
vision 2 


Processors of tungsten: 
Adamas Carbide Corr 
Fansteel Inge eener vi gie e ace cce rece 
General Electric Co. ........................- 
G.T.E. Sylvania, subsidiary of General Telephone 
& Electronics Corp. 
Kennametal Ine 
Li Tungsten Cor 


Kenilworth, N.J. 

North Chicago, III. 

Cleveland and Euclid, Ohio, and Detroit, Mich. 
Towanda, Pa. 


Latrobe, Pa., and Fallon, Nev. 
Glen Cove, N.Y. 


Teledyne Wah Chang Huntsville Huntsville, Ala. 
Union Carbide Corp., Mining & Metals Division Niagara Falls, N.Y. 
Westinghouse Electric COLD. L ¿u eee eee eas Bloomfield, N.J. 


1 On standby status. 
2 UCC processes scheelite ore “straight through” to APT. 
3 Major consumers of concentrate and APT. 


sten carbide and tungsten carbide-base cut- 
ting materials reported statistically. 

Mallory Composite Inc. was formed 
during the year by P.R. Mallory & Co. and 


ary (scrap) tungsten supply and estimated 
that about 2 million pounds of tungsten 
are recovered annually from new and old 
scrap. 

In October GE sold its refractory metal 
sheet rolling facility at Euclid, Ohio, to 
the Specialty Metals Division of AMAX.11 
The plant capacity to make close-tolerance 


1972 N Metal Climax, Inc. Annual Report 
12 Hom hae Carbide Ze When 10 pones 
and Why. V. 209, No. 7, Feb. 17, 1972, p. 


rolled sheet and foil of high-temperature 
specialty metals was expanded. 

Several studies conducted during the 
year evaluated the application of tungsten 
carbide in metalcutting uses.12 These stud- 
ies reflected the increased interest in tung- 


Journal of Metals. Recycled Tungsten “Carbide 
Powder Inserts Outperform Premium Steel. V. 24, 
No. 1, January 1972, p. 7. 

Mari, Albert. Pick Carbide Tools With Specific 
Task in Mind: Kalish. Am. Metal Market, June 
12, 1972, p. 12. 

Vaughan, Brian E. (ed.). Principles of Tung- 
sten Carbide Engineering. Soc. of Carbide Eng., 
Bridgeville, Pa., 1972, 110 pp. 
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Table 6.—Consumption and stocks of tungsten products in the United States, by end use 
(Thousand pounds of contained tungsten) 


Superallo ys 
Alloys (exelude steels and superalloys): 
Cutting and wear resistant materials 
Other alloy 
Mill products made from metal powder 
Chemicals and ceramics. .................... 


A),, Su ete 
T 


Superalloys.......------------------------- 
Alloys (exclude steels and superalloys): 
Cutting and wear resistant materials 
Other alloy 
Mill products made from metal powder 
Chemicals and ceramics. ...................- 


f ³¹1iäꝗg ⁰ eee 


Ferro- Tungsten ee tee Other 
tungsten! metal carbide tungsten Total 
powder? powder materials ? 
80 w m 107 187 
88 2 a 66 149 
411 w Sae 1,009 1,420 
w 2e EM 16 16 
50 W w 159 209 
w 975 8,915 192 5,082 
36 895 248 124 808 
Sa 2,027 2 15 2,044 
SE == 1 880 881 
108 410 71 280 869 
5 769 8,807 4,237 52,846 11,159 
231 857 759 688 2,541 
105 W ae 68 178 
110 w Si 47 157 
865 w M. 586 1,451 
2 an = 12 1 
96 141 w 192 429 
w 1,394 5,017 246 6,657 
55 698 353 111 1,217 
w 2,523 SC 2,525 
2 = 1 178 179 
5 868 120 1 494 
1,238 5,124 5,493 1,441 13,296 
289 650 716 466 2,121 


W Withheld to avoid disclosing individual company confidential data, included in “Miscellaneous and 


unspecified.” 
1 Includes melting base self-reducing tungsten. 


2 Includes both carbon-reduced and hydrogen-reduced tungsten metal powder. 

3 Includes tungsten chemicals, natural and synthetic scheelite, tungsten scrap, and other. 
4 Includes welding and hard-facing rods and materials and nonferrous alloys. 

5 Data may not add to totals shown because of independent rounding. 


Composite Sciences, Inc., to market a flexi- 
ble, cloth-like, wear-resistant coating of 
tungsten carbide under the name Forma- 
flex. 

Metco 72F-NS, a new tungsten carbide 
coating produced by plasma flame spray- 
ing, was developed by Metco Inc. and was 
reported to have doubled the operating life 
of other carbide coatings. 

GE's Specialty Materials Dept. developed 


a new cutting material, designated Borazon . 


CBN, in which synthetic cubic boron ni- 
tride material is sintered onto a cemented 
tungsten carbide base.13 


Fansteel Inc, a leading producer of re- 
fractory metals including tungsten powder, 
tungsten alloys, and tungsten carbides, an- 
nounced plans to build and operate a new 
research and development center, in co- 
operation with the University of Utah at 
Salt Lake City.14 The center, which is 
scheduled to open in the fall of 1973, will 
conduct company-funded programs on new 
products and processes. Some areas of in- 
vestigation are expected to include chemical 
vapor deposition (CVD), grain growth, oxi- 
dation of metals and carbides, and synthesis 
of silicon carbide. 


PRICES AND SPECIFICATIONS 


Throughout 1972 the domestic price of 
tungsten ore and concentrate continued to 
be quoted at $55 (nominal) per short ton 
unit, which reflected the GSA shelf price 
established for the Government's tungsten 
disposal program. As quoted in Metals 


Week and in the Metal Bulletin, the Lon- 
don price of tungsten concentrate shown 


13 Specialty Materials Dept., General Electric 
Co. Borazon CBN (Cubic Boron Nitride) —Infor- 
mation Manual. Worthington, Ohio, 1972, 250 


PP. i 
14 Fansteel Inc. Annual Report 1972. 16 pp. 
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in table 7, fell to a low of £14.00 per met- 
ric ton unit (about $30 per short ton unit 
depending upon the prevailing rate of ex- 
change) during the year. The highest Eu- 
ropean quotation was reported at £17.50 
per metric ton unit ($41.37 per short ton 
unit) in January. 

The price of metallurgical-grade APT 
delivered to contract customers ranged 
from about $52 to $55 per short ton unit 
throughout 1972. A relatively small amount 
of special material (catalytic-grade APT 
and "Blue Oxide") was sold for about $57 
to $59 per short ton unit. A conversion fee 
of about $11 per short ton unit was 
charged for toll processing tungsten con- 
centrate to APT at a recovery of about 
96%. 

The quoted prices of both carbon- and 
hydrogen-reduced tungsten metal powder, 
f.o.b. shipping point, were unchanged dur- 
ing the year. Carbon-reduced tungsten 
metal powder (98.8% purity in 1,000- 
pound lots) was quoted by Metals Week 
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at $4.50 per pound of contained tungsten. 
Hydrogen-reduced tungsten metal powder 
(99.9995 purity) was quoted at $5.43 to 
$6.94 per pound of tungsten. Within this 
range, the price of tungsten was dependent 
upon the powder particle size, or Fisher 
number. 

The quoted price of ferrotungsten in 
lots of 5,000 pounds or more, 14-inch 
lump, packed, f.o.b. destination, continen- 
tal United States, 70% to 80% tungsten, 
remained unchanged at $4.60 per pound of 
tungsten during the year. The quoted 
price of UCAR, the special high-purity 
ferrotungsten produced by Union Carbide 
Corp., was also unchanged during the year 
at $4.00 per pound of tungsten. During 
1972, the U.S. dealer price of ferrotungsten 
was quoted in Metals Week at $4.50 (nom- 
inal) per pound of tungsten. 

The price of scheelite concentrate for di- 
rect addition to steel melts, although not 
quoted, was believed to range from about 
$28 to $44 per short ton unit. 


Table 7.—Monthly price quotations of tungsten concentrate in 1972 


Wolfram and scheelite: 


i London market, pounds 


Equivalent quotations, dollars per 


sterling per metric ton short ton unit of WOs, 
Month unit of WO;, 65% basis:! 
65% basis: 
Low High Low High Average 1 
Wu Sasa . . uEUeReT EOS 16.00 17.50 $37.88 $41.87 $39.20 
F,. sic s dene mE 6.00 17.00 87.81 40.2 89.01 
Nl 88 15. 50 17. d 36.70 40. 19 38.32 
Ne BEE 15.50 16.50 86.69 89.16 87.90 
May. u C eee 8 14.00 16.20 88.16 88.41 85.70 
i 15. 20 16.20 35.47 38.40 36.99 
DULY os Poe (Kd ²³•-AAA ss Qu umu o 15.10 16.20 88.52 86.01 84.72 
A ³˙ÜÜm x 14. 65 16.20 82.51 86.04 84.81 
September... rr 14.40 15.75 81.97 84.98 88.51 
Oetob rege teg EE 14.00 15.55 29.98 84.17 81.99 
November. -....--...-.-.------------- 14.00 16.60 29.78 85.42 81.60 
December..........................- 15.40 16.60 32.86 85.31 84.15 


exc 


average price, duty paid, $89.59 per short ton unit. 


1 1 high and low quotations as reported by Metals Week: Dependent upon the prevailing rate of 
2 Arithmetie average of weekly quotations. Equivalent 1972 average price $85.62; duty $8.97, equivalent 


FOREIGN TRADE 


Exports.—Exports of tungsten concen- 
trate decreased by a factor of almost 21 to 
95,000 pounds, estimated tungsten content, 
during 1972. Exports of ferrotungsten de- 
creased 82%, and exports of APT in- 
creased 66% during the year. Effective Jan- 
uary 1, 1972, export data on tungsten 
carbide powder, which previously had 


been in a "basket" category, was reported 
separately and is tabulated in table 11. Be- 
cause official tungsten carbide export statis- 
tics are reported in gross weight, the esti- 
mated tungsten content was obtained by 
multiplying the gross weight by a factor of 
0.78, which assumes that the contained 
weight of tungsten in mixed tungsten car- 
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bides averages 78%. There were no reex- 
ports of tungsten concentrate or other 
tungsten products, except APT, during the 
year. The reexports of APT totaled 84,700 
pounds, gross weight, valued at $143,990 
and were shipped entirely to West Ger- 
many. 

Exports of unwrought tungsten metal 
and alloys in crude form, waste, and scrap 
in 1972 decreased 70% to 399,443 pounds, 
gross weight, valued at $539,389, and were 
shipped primarily to West Germany 
(72%), the Netherlands (7%), Canada 
and the United Kingdom (5% each), the 
Republic of South Africa (4%), and Swit- 
zerland and Sweden (2% each). Tungsten 
and tungsten alloy powder exports fell 
19% during the year to 263,383 pounds, 
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gross weight, valued at $1,205,139. This 
material was exported primarily to Bel- 
gium-Luxembourg (34%), Canada (20%), 
Austria (14%), Japan (8%), Finland and 
West Germany (5% each) and Sweden 
(3%) . 

Tungsten and tungsten alloy wire ex- 
ports in 1972 increased almost 19% to 
141,780 pounds, gross weight, valued at 
$3,014,806, and were shipped primarily to 
West Germany (22%), Canada (13%), 
Belgium (12%), the United Kingdom 
(11%), Japan (10%), Brazil (7%), Mex- 
ico (6%), and Sweden and Singapore (5% 
each). Exports of wrought tungsten and 
tungsten alloys increased 26% to 88,812 
pounds, gross weight, valued at $1,356,071. 
Most of this material was shipped to West 


Table 8.—U.S. exports of tungsten ore and concentrates, by country 
(Thousand pounds and thousand dollars) 


Country 

Gross 

weight 
RT TEE 94 
Fanee 8 100 
Germany, West. --------------------- 1,864 

II 17 
, seer geed Ge 
7 oe 7 h a eee 293 
Netherlands. .......................- 857 
Wedel... ec SOS ER EVI 261 
United Kingdom. ...................- 142 
KN s smua 8 8,887 


1971 1972 
Tungsten Value Gross Tungsten Value 
content ! weight content! 
48 211 Ls NA oe 
52 220 Zë xs E 
962 8,752 b ES d 
88 245 a bs ae 
25 Bie (?) (?) (?) 
161 559 E za ao 
184 657 116 60 161 
138 402 ae Se on 
383 1,277 67 85 50 
2,006 1,828 183 95 211 


1 Tungsten content estimated by multiplying the gross weight by a factor of 0.516 equal to 0.65 (to convert 
from 65 to 100% WO, basis) times 0.7931 (to convert from WO; to W basis). 
2 Less than Le unit. 


Table 9.—U.S. exports of ammonium paratungstate, by country 


(Pounds) 
1971 1972 
Country 
Gross Value Gross Value 
weight weight 
66 ̃ ?˙“˙¾ͥ5]. et ͤ . yd y uum 519 $1,038 ce ies 
/// ĩͤ ut. T SS ac OES 884 787 Déi e 
Re ¶ ...... P ms 1,017 $2,038 
E/ ³ðV—WW ⅛ð- ĩ¾ é te Sma eg SS 750 2,668 
(ne AE she a 437 874 
Germany, Wee 53,850 157,543 89,600 170,039 
Guatemalá. -cocas ee Sus aar ²m y De" m 863 ,280 
||» Mon ccr Me To o opt NC CPP teh A 689 1,378 ae oe 
PLONGUIOS 2. soa te e 499 948 "e is 
Ireland- se o ne , 8 n EN 657 1,814 
CH TEE EE y y EE Se 2 1,042 2,084 
CCöõ]⁰˙¹wmꝛ». ] »ͥu. ꝛe » ĩ y 8 1,286 2,000 = Bs 
; i i i ·f m Le ee E at 250 500 
%%% ͥ / ͥ ³ A Z ee DNE E 88 200 624 T 82 
Syrian Arab Republic aa aa 864 1,728 
«ͤ'e yy a re ie aQ ee S 57 ,427 164,318 95,480 182,470 
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Table 10.—U.S. exports of ferrotungsten, by country 


1971 1972 
Country Pounds Pounds Pounds Pounds 
(gross (estimated Value (gross (estimated Value 
weight) tungsten weight) tungsten 
content) content) 
BFI!!! leg 1,886 1,509 $7, SE SÉ ae 
TT TEE 14,646 11,717 58,584 20,270 16,216 $81,066 
FYance. 1,620 296 6,481 a - e 
Germany, West 1,952 1,561 7,808 E em s 
Italy. eege 22 .046 17,687 ,000 = — =e 
CHE 45,172 86,188 157,028 se Bs ze 
Me... sels ,020 8,816 84,024 er s Se 
KT E 22,000 17,600 69,900 Wës "^ E" 
Venezuela ben = Së 986 789 8,700 
„ 120, 342 96,274 411,369 21,256 17,005 84,766 
Table 11.—U.S. exports of tungsten carbide powder 
Pounds Pounds 
Country (gross (estimated Value 
weight) tungsten 
content) 
Ain eee eee eu 100 78 $669 
Australia... nee e ee ebe 80,148 28,515 68,864 
RT EE 18,968 10,895 67,801 
Belgium-Luxembourg. .............- 4,836 8,382 85,967 
r were DU eR 2,401 1,877 23,447 
Canada C TT 287,941 185,594 609,285 
Fr A LIS onn ee 7,1 ,07 1,350 
Costa N Geleet 9,936 7,750 4,126 
Denmark e er see since ees 450 85 , 848 
Piri... ERN 27,660 21,579 64,048 
Finn! 5 8 746 
Germany, West 62 ,996 49 ,187 508 ,419 
Ireland... oo MENORES 2 1 9 
Ilarael. 24 o oia omnes iu C Le 21,459 16,738 101,876 
1//(;ö;ĩ mm ⁊ 8 29, 745 23, 201 248, 876 
Japán- -cics AA ĩð- ec T S Ts 22,656 17,672 62,215 
buede 100 7 6 
Mi m ss pupas asus 129,770 101,221 244 ,628 
Netherlands 25, 601 19,969 151,027 
Fern, 8 6 47 654 
South Africa, Republic oft. 1,718 1,840 14,479 
E EE 13, 529 10, 553 20,966 
Switzerland. .....................- 11,619 9,063 76,869 
Bil. 9 70 1.373 
United Kingdom. nn 8,084 6,305 86,136 
Venezuela_____ 800 624 3,680 
Total: u L. ĩ%ĩ l e tes 663,042 517,173 2,845,438 


Germany (2695), Canada (19%), Italy and 
the United Kingdom (10% each), Mexico 
(7%), Belgium-Luxembourg (5%), and 
France and Sweden (4% each). 

Imports.—Imports for consumption of 
tungsten concentrate during 1972 increased 
by a factor of almost 14 to a 14-year high 
of 5.7 million pounds of contained tung- 
sten. 

During the year imports of tungsten car- 
bide, from West Germany (74%) , Canada 
(14%), and Sweden (12%), increased 94% 
and totaled 256,473 pounds of contained 
tungsten valued at $1,415,814. Imports of 


waste and scrap containing over 50% tung- 
sten increased by a factor of over 8 and 
totaled 121,964 pounds of tungsten valued 
at $342,009. This material was received pri- 
marily from the Netherlands (33%), 
Japan (21%), West Germany (18%), Can- 
ada (12%), and France (11%). Imports of 
unwrought tungsten (except alloys) in 
lump, grain, and powder rose 42% to 
141,390 pounds of contained tungsten val- 
ued at $577,114 and were obtained from 
West Germany (92%), the United King- 
dom (5%), and Sweden (3%). Imports of 
unwrought tungsten, n.e.c. (not elsewhere 
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classified) , which totaled 39,264 pounds, 
gross weight, valued at $133,269, were re- 
ceived from West Germany (76%) and the 
United Kingdom (24%). Wrought tung- 
sten imports during the year totaled 5,515 
pounds, gross weight, valued at $386,781. 
This material was imported primarily from 
the Netherlands and Japan (32% each), 
and Austria (25%). 

In 1972, imports of tungsten material 
classified as “metal-bearing materials in 
chief value of tungsten,” all from the Re- 
public of Korea, increased by a factor of 
almost three and totaled 100,884 pounds of 
contained tungsten valued at $179,911. The 
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material imported under this classification 
was believed to be synthetic scheelite hav- 
ing an average grade of 70% WOs. Ferro- 
tungsten imports increased by a factor of 
over 27 during the year to 800,000 pounds 
tungsten content, and were received pri- 
marily from the United Kingdom (42%), 
Canada (23%), Portugal (13%), and West 
Germany (11%). 

Imports of calcium tungstate, almost all 
from West Germany, increased by 79% 
and totaled 27,296 pounds of contained 
tungsten valued at $272,186. Imports classi- 
fied as "mixtures to two or more inorganic 
compounds in chief value tungsten” fell 


Table 12.—U.S. imports 1 of tungsten ore and concentrates, by country 
(Thousand pounds and thousand dollars) 


1971 1972 
Country 
Gross Tungsten Value Gross Tungsten Value 
weight content weight content 

Australia- --------------------------- 101 58 140 695 392 951 
„ = ae m 1,568 880 1,624 
Brazil ccs mt 88 55 31 71 223 128 251 
Canada ER 834 208 426 2,721 1,634 8,507 
Germany, Wee e zt = 975 257 588 
Guatemala... 8 (2) 1 =s ga as 
Kenya..............--.--.-22-2...-- ES m au 91 54 284 
Korea, Republic of____ 22 M at 641 870 784 
Mals ii? 288 166 354 
c TP 174 93 290 198 107 218 
Per oe so ³ĩ—ͤ 8 322 192 556 1,162 670 1,162 
Portugal______ Së Se Gg 14 9 24 
Rwanda es 2 - 121 72 188 
Thallnd. ulcere RT chase E UN Së 1,908 1,069 2,828 
o E 2 has dee 175 9 213 

Ne UE 989 577 1,484 10,775 5,898 12,316 


1 Data are “general imports", that is, they include tungsten imported for immediate consumption plus 


material entering warehouses, 
2 Less than Le unit. 


Table 13.—U.S. imports for consumption of tungsten ore and concentrates, by country 
(Thousand pounds and thousand dollars) 


1971 1972 
Country 
Gross Tungsten Value Gross Tungsten Value 
weight content weight content 

Australia... cee clone 101 58 140 695 392 951 
e TE Kë = S 1,390 780 1, 
Brazil. u ul coed EE - -- 223 124 265 
Canada ---------------------------- 834 203 426 2,721 1,634 8,507 
Germany, West ..... 222. . 2 L-...- A BS E 975 257 588 
Gustenn 8 8 (1) z m "S 
KOHyR.. toe ebe bai Ux -— zu 91 54 284 
Korea, Republic off Se me m 641 870 784 
Malaysia x S 288 166 854 
Mexico 156 81 219 165 90 200 
Fill! Eege 119 76 247 1,407 814 1,516 
al EE GC E a 14 9 24 
LA TEE e" a EN 176 100 191 
Thailand -.... onse . . "e ale u 1,581 883 1,976 
See ek ES ^ 120 66 156 

el! E 713 418 1,033 10,487 5,789 12,139 


1 Less than Le unit. 
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Table 14.—U.S. imports for consumption of ferrotungsten, by country 


1971 1972 
Country Pounds Pounds Pounds Pounds 
(gross (tungsten Value (gross (tungsten Value 
weight) content) weight) content) 
Aer. SC i5 zz 30,864 24,691 $64,400 
f 13,071 9,281 $29,467 = == 
Lë E TEE M, DS a 238,595 189,643 501,288 
ONCE ou S 22 eg i2 EN des 12,787 10,024 27,171 
Germany, West SR T ee 114,580 88,171 228 ,077 
Norway Zeg Se oie Se 9, 6,975 19, 
Portugal << soccer ecu s So = 126,108 104,737 275, 284 
Sweden 24, 121 20, 392 68, 688 55,115 ,9 110,019 
United Kingdom ës ES ^s 427,980 344, 746 943,143 
NN NEEN 87,192 29,673 98,155 1,015,024 $813,922 2,169,226 


Table 15.—U.S. imports for consumption of tungsten and tungsten carbide forms 
(Thousand pounds and thousand dollars) 


Ingots, shot, bars, Wire, sheets, and Total 
and scrap other forms, n.s.p.f. 
Year —————— 
Quantity Value Quantity Value Quantity Value 

JJ! ERE 8 35 178 190 1,560 225 1,783 

MOT BEE r 33 117 r 257 1,804 r 290 1,921 

177ô·ĩÄ5txÆñ;—0L. ete eee 188 342 514 2,560 647 2,902 

t Revised. 
Table 16.—U.S. import duties on all forms of tungsten 

Tariff Rate of duty effective Jan. 1, 1973 

classifi- Article 

cation Non-Communist countries Communist countries 

601.5400 Tungsten ore 25¢ per pound on tungsten 50¢ per pound on tungsten 
content. content, 

608.4500 Other metal bearing materials in chief value 21¢ per pound on tungsten 60¢ per pound on tungsten 

tungsten. content and 10% ad content and 40% ad 
valorem. valorem, 

607.6500 Ferrotungsten. ........................ 21¢ per pound on tungsten 60¢ per pound on tungsten 
content and 6% ad content and 25% ad 
valorem. valorem. 

629.2500 Waste and scrap containing by weight not ....do................- Do. 

over 50% tungsten. 
629 .2600 ur m Sap containing by weight over 10.5% ad valorem. ..... 50% ad valorem. 
o gsten. 
629.2800 Unwrought tungsten, except alloys in lump, 21¢ per pound on tungsten 60¢ per pound on tungsten 
grain and powder. content and 12.5% ad content and 50% ad 
valorem. valorem. 

629.2900 Unwrought tungsten, ingots and shot 10.5% ad valorem. ..... 50% ad valorem. 

629.3000 Unwrought tungsten, n.e.c............... 12.5% ad valorem. ..... 60% ad valorem. 

629.8200 Tungsten alloys, unwrought, containing by 214 per pound on tungsten 60¢ per pound on tungsten 

weight not over 50% tungsten. content and 692 a content and 25% ad 
valorem. valorem. 

629.3300 Tungsten alloys, unwrought, containing by 12.5% ad valorem. ..... 6095 ad valorem. 

weight over 50% tungsten. 

629.3500 Wrought Gungsaten ---- (ór. l. O: Lu Sd os Do. 

416.4000 Tungstic acid._____.....--------------- 21¢ per pound on tungsten 60¢ per pound on tungsten 
content and 10% ad content and 40% ad 
valorem. valorem. 

417.4000 Ammonium tungstate.._......---------- ---- S zs eee Do. 

418.3000 Calcium Gungstate -.-. 6... eck Do. 

420.8200 Potassium tungstate__------------------ ---- 77 Do. 

421.5600 Sodium tungstate- L2. %% ees Do. 

422.4000 "Tungsten carbide... ...................- 21¢ per pound on tungsten 60¢ per pound on tungsten 
content and 12.5% ad content and 50% ad 
valorem. valorem. 

422.4200 Other tungsten compounds. ............- 21€ per pound on tungsten 60€ per pound on tungsten 
content and 10% ad content and 40% ad 
valorem. valorem. 

423.9200 Mixtures of two or more inorganic com- ....do................. Do. 


pounds in chief value tungsten. 
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23% to 28,669 pounds, tungsten content 
valued at $187,070 from Canada (65%) 
and West Germany (35%). Under the 
classification “other tungsten compounds, 
Dec 13,425 pounds, contained tungsten, 
were imported primarily from Canada 
(86%) and West Germany (12%). There 
were no reported imports of tungstic acid, 
ammonium tungstate, or potassium tungs- 
tate during the year. 
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The U.S. import duty on tungsten con- 
centrate (table 16) on material from non- 
Communist countries was $3.97 per short 
ton unit while the duty applicable to ma- 
terial from Communist countries was $7.92 
per short ton unit. To promote U.S. trade 
between the U.S.S.R. and the People's Re- 
public of China consideration reportedly 
was given to providing these two Commu- 
nist countries “most favored nation" status. 


WORLD REVIEW 


The Working Group, a subsidiary of the 
Committee on Tungsten of the United Na- 
tions Conference on Trade and Develop- 
ment (UNCTAD), met in Geneva, 
Switzerland, during June to discuss meth- 
ods of stabilizing the low world price, ob- 
taining more detailed ore reserve data, and 
evaluating statistical data on tungsten 


Table 17.—Tungsten: 


trade and product consumption. The Peo- 
ples Republic of China, which had been 
admitted to the UN in 1971, was invited 
to attend the meeting of the Working 
Group as an observer. The Committee staff 
continued to canvass, tabulate, and report 
tungsten statistics in the quarterly bulletin 
Tungsten Statistics. 


World production by country 


(Thousand pounds of contained tungsten !) 


Country 
North America: 


Sang ee dE ELE EE Hs 


Rwanda ů˙ĩůãꝛ : 
South Africa, Republic off. 
South-West Africa, Territory of 5. 
Tanzania >- x ee 


h 


China 
In 


Korea, Republic ohhh 
Moalavsia. ß che dae cae S e 
Fe ð v ere reed 


Oceania: 


e Estimate. P Preliminary. r Revised 


er uz l f pass a a u c E LE DE 


in 
dià 4A... esc tee Se Sees 


1970 1971 1972 » 
MM M wha eae r 2,956 8,667 8,981 
„%%% ᷑ 90 90 90 
JC es a 635 899 798 
11 r 9,625 6,900 8,150 
FCC 317 302 e 310 
E ea ß ss 4,068 4,608 4,923 
VVV 2,549 3,082 e 2,750 
„% E 1,778 1,698 1,888 
5 187 99 "m 
EE r 174 1,922 1,287 
5 r 2,890 2,176 8,049 
3 89 897 648 
„%% AER NEN 14,800 15,400 15,900 
FF 2 2 Sé 
17177 2 2 2 
FF 225 516 380 
FFF 400 440 570 
5 ss 15 2 
%% 139 209 196 
F 9 15 
%%% Mor PME r 267 243 240 
I e ee r 416 709 e 680 
% r 487 904 
F e 13,200 15, 400 15, 400 
CCC 40 8 87 
ee r 1,882 2,382 2,493 
35 4.740 4,740 4,740 
%%% 4.564 4,539 4,478 
„%%% A r 154 20 e 276 
„„ r 1,565 5,527 7,870 
e 2.789 3.411 8,871 
VV 1 15 1 
moo e 71,860 80,744 84,193 


1 Conversion factors: WO; to W multiply by 0.7981; 60% WO: to W multiply by 0.4758. 


2 Producer’s shipments; actual production data is not officially reported, 


ut available company figures 


indicate a substantial difference between actual output and shipments in some years. 
3 Data are the sum of production by COMIBOL and exports by medium and small mines. 
4 Data are for the Beardmore mine only, and are for the year ended September 30 of the year stated. 
5 Data are for the South West Africa Co, Ltd. only, and are for the year ended June 30 of the year stated. 


1252 


MINERALS YEARBOOK, 1972 


Table 18.—Tungsten: World concentrate consumption, by country 
(Thousand pounds of contained tungsten) 


Country 1 1970 1971 1972 p 
Actual consumption: 
RE EE A 8 88 88 88 
J EE 4,387 8,417 8,109 
Canada EEN e 441 e 500 e 500 
nale e 8,084 e 2,900 e 8,000 
India zu PP" RM 94 41 890 
J sc c T 8 8,962 4,579 5,128 
Portugal: 222542225645 ³o».¹ ür... ³ð—AWAA. casket caca 763 498 . 679 
SWedenu d ñ ß 3,289 3,228 2,478 
United: Kingdom; EES 8,691 4,819 7,205 
United EEN 16,700 11,622 14,107 
Apparent consumption, including stock variations: Franee 8,192 2,467 2,734 
Apparent consumption, excluding stock variations: 
Argentina- 2. 2-92 ³⅛AAſ ͥ⁰yme DT Gg 86 84 106 
Belgium-Luxembourg . ..-....-..--.-----------.----------------- 64 49 62 
Brazil cu x kall. S uuu ddddddddddddddſddd 8 441 463 494 
E EE r 75 75 
China, People’s Republic of e . clc ll ll l.l. r 8,500 4,000 5,000 
Germany: 
East EE 850 750 700 
N77 BQæ—.Aſ Add IUE ING 7,112 5,324 5,668 
LE J J... ee wee EE 50 50 50 
LV EE Sus mm hae te ete as 152 126 110 
Korea, lll ele os S ee OU 8,500 8,500 8,500 
Netherlands 2.232205 eae dened SEA 496 613 1,581 
F ³˙¹¹.¹A a ss ð⅛˙²„e;. -m mw... M E th, 3.924 8,876 8,998 
Romania e3_____ ee wae 2 30 30 
South Africa, Republic o r 611 509 500 
Pl e c ae O ps. SC ah eM nk d ua r 170 203 210 
(REN E EEGEN 14,650 14,200 14,700 
OUR lao . dpd S eA r 85,638 768,882 76,197 
e Estimate. P Preliminary. r Revised. 


In addition the following countries may consume tungsten concentrate but specific data are not available: 
Denmark, Finland, Israel, Norway, Switzerland, and Yugoslavia. 


? Production plus imports minus exports. 
š Estimated by author of chapter. 


Primary source: UNCTAD Committee on Tungsten and Annual Company Reports. 


. Australia—About 70% of the country's 

tungsten production was supplied by King 
Island Scheelite Ltd. a subsidiary of 
Peko-Wallsend Ltd. During the year, al- 
most 4 million short tons of overburden 
and ore material were mined by open pit 
operations. The 319,600 tons of recovered 
ore had an average grade of 0.63% WO; 
and was treated to produce 148,920 short 
ton units of WOg.15 


The 3,668,000 tons of overburden re- 
moved from the tungsten operations on 
King Island during the year were used to 
complete the breakwater and new harbor 
near the company town of Grassy. 


An evaluation of the open pit tungsten 
reserves indicated a mine life of about 5 
years under current mining and milling 
practices. Future underground operations 
are expected to be conducted to recover 
scheelite from the deposit, which extends 
under the sea. 


King Island's expansion program, which 
was to have doubled production within 3 


years, was discontinued due to depressed 
world prices. However, the development of 
underground mining operations was con- 
tinued during the year. 

Tungsten concentrate was produced from 
wolfram ore recovered from underground 
operations at Rossarden in northeastern 
Tasmania by Aberfoyle Ltd.16 Tungsten 
was also recovered from the mine of Sto- 
reys Creek Tin Mining Co. N.L., a tung- 
sten-tin producer owned entirely by Aber- 
foyle. Late in 1971 the mill at the Storeys 


15 Peko-Wallsend Ltd. (Sydney, Australia). An- 
nual Report 1971-72. 32 pp. 

Research and Statistical Bureau, the Sydney 
Stock Exchange Ltd. (Sydney, Australia). Com- 
pany Review: Peko-Wallsend Ltd. Nov. 8, 1972, 


pp. 
(Sydney, Australia). Supplementary 
Company Review: Peko-Wallsend Ltd. May 9, 
16 Aberfoyle Ltd. (Melbourne, Australia). An- 
nual Report 1971-72. 13 Pp. 
Research and Statistical Bureau, The Sydney 
Stock Exchange Ltd. (Sydney, Australia). Com- 
pany Review: Aberfoyle Ltd., Oct. 23, 1972, 7 


pp. 
. (Sydney, Australia). Supplementary 
Company Review: Aberfoyle Ltd. April 10, 1973, 


6 pp. 


TUNGSTEN 


Creek mine was closed down, and all ore 
in 1972 was sent to the nearby Aberfoyle 
mill for treatment and concentrating. 

At Wolfram Camp, Queensland, tungsten 
concentrate was recovered from wolfram 
ores by Metals Exploration N.L. Scheelite 
ore, recovered by Mareeba Mining and Ex- 
ploration Pty Ltd. at its Mount White 
lease, was concentrated at the Irvinebank 
custom mill. R.B. Mining Pty Ltd. re- 
opened a number of old shafts and in- 
stalled rail tracks to provide transportation 
by ore cars. 


Bolivia.—Empresa Nacional de Fundi- 
ciones (ENAF), the Bolivian national 
smelting company, and the Czechoslovakian 
firm Skoda Export signed an agreement 
whereby Skoda will conduct a feasibility 
study of installing a ferroalloy plant near 
Lake Titicaca. It is anticipated that the 
plant would produce about 550 tons of 
ferrotungsten (about 0.9 million pounds of 
contained tungsten) annually. 

After visiting the major Bolivian tin- 
tungsten mines, the privately owned Cho- 
jilla mine, and the state-owned Bolsa 
Negra and Kami mines, Skoda's technicians 
estimated that Bolivian tungsten reserves 
were sufficient to last for about 50 years. 


Brazil.—A cost evaluation study of the 
major tungsten deposits in Northeast Bra- 
zil was published.17 Of the some 250 to 
300 scheelite-bearing deposits located in 
central and western Rio Grande do Norte, 
northern Paríba, and eastern Ceará, most 
of the Brazilian production comes from 
four underground mines. The largest pro- 
ducer, the Brejuí mine, upgrades 300 tons 
of ore per day containing 0.70% WO: to 
commercial-grade concentrate averaging 
70% WOs. The overall recovery of the 
Brejuí mill averages 80% and supplies 
about 57% of the country’s production. 

The Barra Verde mine and mill supplies 
about 26% of Brazilian tungsten produc- 
tion from scarn-scheelite ores, which are 
recovered from deep deposits and processed 
at a rate of 100 tons per day to 70% WOs 
concentrate. The Cafuca and Bodo mines 
recover tungsten from narrow, high-grade 
ore deposits containing from 1% to 2% 
WOs and process the ores at rates between 
25 and 50 tons per day. The remaining de- 
posits are primarily intermittently worked 
open pit operations. Concentration is done 
by hand crushing, screening, and jigging. 
The recovery of scheelite by primitive 
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hand concentration methods is not greater 
than 40%. 

Approximately 80% of the Brazilian pro- 
duction is exported to the United King- 
dom, West Germany, Austria, France, Bel- 
gium-Luxembourg, Sweden, and Japan. 
The remaining 20% is consumed almost 
entirely in the Brazilian steel industry. 

Canada.—Although continuous high-qual- 
ity scheelite operations were maintained 
throughout the year by Canada Tungsten 
Mining Corp. Ltd. (CTMC), the country's 
major tungsten producer, at "Tungsten, 
Northwest Territories, 1972 production fell 
about 3.5%. Mine production, all from 
open pit operations, totaled 158,706 short 
ton units of WOs (2.5 million pounds of 
contained tungsten), and the concentrator 
operated at 92.53% of possible time treating 
an average of 472 short tons per day.18 
Overall mill recovery of WO averaged 
79.83% during the year. The newly mined 
ore had a higher chert content and caused 
additional metallurgical processing prob- 
lems. Mill circuit modifications alleviated 
most of the problems caused by the chert 
material. The average grade of ore proc- 
essed decreased slightly and was 1.15% 
WOs in 1972, compared with an average 
grade of 1.19% WO; in 1971. 


In addition to the scheelite concentrate, 
225,125 pounds of byproduct copper in 
concentrate was produced during the year, 
a decrease of 795 compared with that of 
1971. 


At yearend CTMC estimated its reserves of 
scarn-type ore in place at about 240,000 tons 
averaging 1.65% WOs. In addition, 157,600 
tons of scheelite ore averaging 1.06% WOs 
was stockpiled. The reserves and the stock- 
pile material contain approximately 8.9 
million pounds of tungsten, which, if all 
was recovered, would be sufficient to sus- 
tain 3 to 4 years production at the current 
rate. 

An accelerated deep drilling exploration 
program completed in the 1972 season out- 
lined a new mineralized zone of tungsten 
ore. The ore body was of sufficient impor- 
tance to warrant driving an adit for about 
4,000 feet. Upon completion, an evaluation 
will be made of the feasibility of conduct- 


17 Barbosa, Frederico L. M. Financial Analysis 
of Tungsten Deposits in Northeast Brazil. M. S. 
Thesis (T 1411), Colorado School of Mines, 
Golden, Colo., 1972, 83 pp. 

18 Canada Tungsten Mining Corp. Ltd. (To- 
ronto, Canada). Annual Report 1972. 9 pp. 
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ing underground mining operations, which 
might allow mining to be conducted on a 
year-round basis. The open pit mining sea- 
son is restricted by the severe climate to 
about 5 months per year, primarily during 
the summer. If underground mining opera- 
tions are to be conducted, it is anticipated 
that additional milling facilities will be re- 
quired. 

During the 1972 mining season, a total 
of 203,551 tons of ore containing an aver- 
age of 1.05% Wos was mined, crushed, 
and stockpiled. In addition, 297,240 tons of 
waste was removed from the pit area. The 
main changes in mining practices devel- 
oped during the year were improved meth- 
ods of stockpiling and of blending tung- 
sten concentrate. 


CTMC’s Vancouver Leach Plant in 
North Vancouver, British Columbia, con- 
tinued to operate continuously throughout 
the year on a 5-day- per- week schedule to 
upgrade scheelite concentrate received from 
the mine and mill. Overall recovery of the 
leach plant remained good and averaged 
97.1% in 1972, a slight decrease from the 
98% recovery reported in 1971. 

During the year, the Canex Tungsten 
Division of Placer Development Ltd. con- 
tinued to recover tungsten from its Invin- 
cible scheelite property at Salmo, near 
Trail, British Columbia. The Canex mill 
treated a total of 198,000 tons of ore aver- 
aging 0.58% WO3 at an average rate of 529 
tons per day with a recovery of 81.5%.19 
Approximately one-fifth of this material 
was recovered as a high-grade table con- 
centrate. In 1972, the average price re- 
ceived for tungsten concentrate fell to 
$34.05 per short ton unit of WOs, f.o.b. 
Vancouver. As a result of reduced sales, 
mill stocks more than doubled and totaled 
53,275 units (0.85 million pounds of con- 
tained tungsten) . 

Yearend reserves of broken and un- 
broken scheelite ore at Salmo totaled 104,000 
tons at an average grade of 0.55% WOs. It 
is expected that this reserve will be de- 
pleted by mid-1973 at which time the op- 
eration will be terminated. 

China, People's Republic of.—Analyses 
of the People's Republic of China (PRC) 
export statistics, as reported by its trading 
partners, indicated that exports of tungsten 
concentrate decreased because the PRC was 
producing less and consuming more concen- 


MINERALS YEARBOOK, 1972 


trate in the country’s growing steel indus- 
try. There was no indication that the PRC 
was stockpiling tungsten concentrate in 
significant quantities. It is believed that 
most of the easily located rich surface de- 
posits have been depleted. Future produc- 
tion will be supplied primarily from low- 
grade tungsten ore recovered from deep 
underground operations. Domestic con- 
sumption is expected to continue to in- 
crease and may be approaching 5.7 million 
pounds of contained tungsten annually to 
meet the rising needs for cutting tools, 
drill bits, and specialty tool steels.20 The 
PRC will probably not resume previous 
high levels of tungsten production during 
the 1970's. 

Tungsten mining requires a continuous 
influx of capital to maintain a stable pro- 
duction level because operators must be 
constantly moving on to new ore pockets. 
Since the early 1960's improvements and 
expansions reported at tungsten mines and 
mill sites have been neglegible and have 
resulted in decreasing levels of production 
in the PRC. 

Although tungsten mining and ore dress- 
ing in the PRC are generally primitive the 
major mines in Kiangsi and Kwangtung 
provinces reportedly recover tungsten from 
wolframite ores by mechanized techniques. 
Large scheelite deposits have been dis- 
covered in Hunan Province. 

Exports of tungsten concentrate to the 
U.S.S.R. from PRC which decreased sub- 
stantially from about 21,000 tons (gross 
wt.) in 1960 to zero in 1968, were resumed 
in 1970 and had increased by a factor of 
almost 7 in 1972 as indicated below: 


Shipments of tungsten concentrate 
from PRC to U.S.S.R. 


Year 
Gross weight Estimated tung- 
(tons) sten content ! 
(1,000 Ib. ) 
19729 5, 786 6,248 
1971-3 ez ,282 , 699 
1970 881 951 
196 99. 0 0 
Loes ......... 0 0 


p Preliminary. 

1 Assumed 68% WO, content; conversion factor: 
= o 68 X0.7931 X 2000 = 1079 lb. W W (est.)/st (gross 
wt 


19 Placer 1972. J2 pp. Ltd. (Vancouver). An- 
nual Report 1972. 3 
20 Canadian Min 5P “Tungsten. V. 94, No. I, 


January 1973, p. 24. 
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France.—During the year Sté. Miniëre 
d'Anglade processed tungsten ore having 
an average content of 1.39% WOs at its 
mill adjacent to the Salau (Ariége) ore 
body. Mill production in 1971 was of two 
different grades: 75% WOsg concentrate and 
30% WOs semiconcentrate. Additional mill 
facilities were installed in 1972 in an at- 
tempt to upgrade the WOs content of the 
semiconcentrates and increase production. 
Sté. Miniére et Métallurgique du Chatelet 
produced tungsten concentrate at its En- 
guiales exploitation in Aveyron. 


Korea, Republic of.—Because the Re- 
public of Korea has historically been a 
major producer of tungsten concentrate, 
the country has indicated interest in estab- 
lishing concentrate processing facilities and 
in the development of a domestic tungsten 
carbide cutting tool industry. 


The Sangdong mine of Korea Tungsten 
Mining Co, Ltd., (KTMC) which is 
15.595 Government owned, continued to be 
the country’s major tungsten producer in 
1972 and accounted for over 88% of the 
domestic supply as shown in the following 
tabulation:21 


Short tons 

Company (gross 

weight) 

Bando Mining Co., Ltd ........... 10 

Kaya Ind. Co., Ltd —. 56 

Korea Tungsten Mining Co., Ltd. 

Dalsong mine 

Sangdong mine 3, 568 

kbang Mining Co., Ltd... 814 

Ssangjon Mine 10 

Wolak Mining Co., Lid... lez 6 

Other companies (10 mines) 7 

Total ee uz up i LOSS u na 4,034 


A plant for processing tungsten concen- 
trate to APT was completed by KTMC in 
December adjacent to its Sangdong mine 
and mill. When in full-scale operation, this 
plant is expected to have capacity for proc- 
essing about 100,000 short ton units of 
Wos (almost 1.6 million pounds of tung- 
sten per year). 

Malaysia.—There was a substantial in- 
crease by a factor of almost 16 in the recov- 
ery of tungsten concentrate from West Ma- 
laysia tin tailings.22 Beh Minerals, the 
leading company in this field, has added 
tungsten and other heavy mineral extrac- 
tion mechanisms on line at the end of its 
tin processing shed. 
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Portugal.—Preliminary reports indicated 
that tungsten production increased by 
about 3% during 1972. Because of the de- 
pressed market prices and the lower 
grade of ore mined, it was uneconomical 
for the major producer, Beralt Tin and 
Wolfram Ltd. to sell high-grade (74% 
WOs) wolframite concentrate recovered 
from its Panasqueira ore body in central 
Portugal.23 The bulk of this material was 
stockpiled. Proven and inferred tungsten 
ore reserves at Panasqueira were reportedly 
sufficient to provide a mine life of about 9 
years. 

Further consideration was given to the 
possible establishment of a tungsten process- 
ing plant in Portugal, but, because of the 
depressed tungsten market, it was decided 
to defer action until a later date. 

Production of ferrotungsten containing 
82.995 tungsten increased 23% to 370 tons 
during the year. This material repre- 
sented over 90% of reported Portuguese 
tungsten concentrate consumption. 


Rhodesia, Southern.—In 1972, Rhodesian 
tungsten production fell by over 20% 
and was obtained primarily from the 
Beardmore mine, operated by the Messina 
(Transvaal) Development Co., Ltd., in the 
Victoria district near Bikita.?4 A total of 
44,300 short tons of ore grading 0.64% 
WOs was mined at Beardmore and 38,600 
tons of ore containing about 0.72% WO: 
was milled during the year. Overall recov- 
ery averaged 73.5% and 314 tons of 
scheelite concentrate containing 209 tons of 
WO (0.3 million pounds of contained 
tungsten was produced. 

At yearend, the Beardmore ore reserve 
totaled 35,300 tons averaging 0.64% WOs. 
Since exploration programs failed to un- 
cover additional worthwhile tungsten min- 
eralization the mine will be forced to 
close in the fall of 1973 when present ore 
reserves are exhausted. 

A slime treatment plant was erected ad- 
jacent to the Beardmore mine and was 


21 U.S. Embassy, Seoul, Rep. of Korea. Tung- 
sten Stocks. State Department Airgram A-190, 
June 8, 1973, 1 p. 

2 U.S. Embassy, Kuala Lumpur, Malaysia. In- 
dustrial Outlook Report: Minerals. State Depart- 
ment Airgram A-104, June 15, KE 12 pp 


23 Beralt Tin and Wolfram L . (London). An- 
nual Report 1972. 19 p 
Charter Consolidate Lid. (London). Annual 


Report 1972. 51 pp. 
Annual Report 1973, 50 pp. 

24 The Messina (Transvaal) Development Co., 
Ltd. Johannesburg, (Republic of South Africa). 
Annual Report 1972. 28 pp. 
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scheduled to become operational in Febru- 
ary 1973 with a processing capacity of 
2,200 tons of low-grade slimes per month. 
The total capital expenditure which will 
be incurred in the plant construction was 
expected to be about $75,000. 

Total tungsten production at the Beard- 
more complex (mine, mill, and slime 
treatment plant) in 1973 was expected to 
increase about 3% and total 215 tons 
of WOs contained in 331 tons of concen- 
trate. This material will be recovered by 
milling 35,300 tons of ore from the Beard- 
more mine and by processing 20,900 tons 
of low-grade slimes at the new treatment 
plant. 


South Africa, Republic of.—Hard Metals 
Ltd., a subsidiary of Anglo American Corp. 
of South Africa Ltd. was the country's 
only producer of tungsten carbide from 
ore.?5 Hard Metals previously imported its 
tungsten concentrate starting material from 
South Korea but currently obtains almost 
all its requirements from African sources. 
The major supplier, Messina (Transvaal) 
Development Co., Ltd., provides scheelite 
concentrate averaging 68% WOz from its 


Beardmore mine in Southern Rhodesia, 
which borders South Africa. 


South-West Africa, Territory of.—The 
country’s major tungsten producer, Bran- 
denburg West, operated by the South West 
Africa Company Ltd., continued to recover 
tungsten from mixed tin-tungsten concen- 
trates obtained by open pit mining 
operations.26 Although native miners were 
on strike for about 3 months, the volume 
of the tin-tungsten concentrate produced 
during the year increased about 7%. Al- 
though the average grade of tungsten 
concentrate fell 13% to 17.66% WOs, the 
average grade of tin concentrate in- 
creased slightly to 33.58% tin. Additional 
mine loading equipment was obtained to 
expedite overburden removal and facilitate 
ore handling.27 Other capital expenditure 
made was associated with the replacement 
of the vibrating screen in the jigging cir- 
cuit of the gravity recovery plant. 

At yearend, the ore reserve at Branden- 
burg West was estimated at about 6.8 mil- 
lion tons having an average grade of 
0.153% tin and 0.069% WO;. 

Development and construction of the 
underground Krantzburg scheelite mine and 
adjacent mill located about 100 miles north- 
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west of Windhoek were conducted during 
the year. The mill was designed to treat 
about 7,500 net tons of ore per month 
and, when operational, concentrate produc- 
tion (65% WOs) was expected to total 
about 50 net tons per month. The ore re- 
serves of this property, which will be oper- 
ated by Nord Resources Corp., have not 
been fully determined. Preliminary investi- 
gations indicated an ore body sufficient to 
provide a mine life of 8 to 10 years. 


Spain.—A detailed evaluation of the 
present and projected Spanish mineral in- 
dustry was conducted by the Office of the 
Director General of Mines in the Ministry 
of Industry. Four of the nine tungsten 
mines in operation during the year pro- 
vided two-thirds of the Spanish produc- 
tion. Three of the mines, Santa Comba, 
San Finx, and Monte Neme, are located in 
the western end of the Province of La Co- 
runa in the northwestern corner of Spain 
and each produces about 149, of the coun- 
trys total tungsten output. The major do- 
mestic tungsten operation, the Merladet 
mine and mill, supplys about 25% of the 
total Spanish production in the form of 
high-grade scheelite concentrate having a 
guaranteed content of 75% WOsg and low 
impurity levels.28 

Electrometalürgia del Agueda of Spain 
evaluated plans for producing tungsten 
metal from domestic concentrate by the 
aluminothermic process. 


Sweden.—Evaluations of AB Statsgruvor's 
newly developed Postman scheelite deposit 
at Elgfall in central Sweden were con- 
ducted during the year and ore was taken 
a few miles to the company's tungsten 
mine and ore dressing plant at Yxsjóberg 
where both a high-grade concentrate, con- 
taining about 73% WOs, and a low-grade 


25 Metal Bulletin Monthly (London). South Af- 
rica Report. No. 17, May 1972, pp. 7-15. 

26 The South West Africa Co., Limited (Lon- 
don). Annual Report 1972. 24 pp. 

27 Williams, A.R.O. The South West Africa Co., 
Ltd. Financial Times (London), No. 25911, Nov. 
17, 1972, p. 4. 

28 Direccion General de Minas. Plan Nacional 
de la Mineria (National Mining Plan). Capitulo 
I, Programa Nacional de Investigación Minera— 
Mapa Metalogenético. (Ch. I, National Program 
of Mineral Investigation—Metallogenic Maps). 
1971, 157 PP. and maps; Capitulo II, Programa 
Nacional de Explotación Minera—Mineria de 
Minerales Metálicos Varios. (Ch. II, National 
Program of Mineral Exploitation—Mining of Var- 
ious Metallic Minerals). 1971, pp. 245-289. 

Metal Bulletin (London). Scheelite-Highest 
TRA Merladet Brand. No. 5744, Oct. 24, 1972, 
P. e 
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semiconcentrate, containing about 35% 
WOs, were produced. 

Sandvikens Jernverks AB and Fagersta 
AB both consumed tungsten concentrate 
(scheelite) in the production of cemented 
tungsten carbides and specialty steels. 
Sandviken originally obtained much of its 
scheelite concentrate from Canada 
(CTMC). 

Thailand.—Production and exports of 
tungsten concentrate increased substantially 
and replaced fluorite as the second major 
Thai mineral foreign exchange earner in 
1972.29 Although difficulties with lawless- 
ness, corruption, poaching, and smuggling 
continued to plague the mineral industry, 
preliminary Government forecasts for 1973 
were optimistic. An initial report of the 
West German Geological Mission indicated 
promising areas of tungsten mineralization 
in the central and western portions of 
northern Thailand. About 90% of the 
countrys nine tungsten mines and 179 
tin-tungsten mines, located primarily in 
the southern part of the country, were 
plagued by illegal diggers on the sites. 


U.S.S.R.—A detailed review of byproduct 
tungsten extractive and processing metal- 
lurgy operations at the Tyrhy-Auzsk ore 
dressing plant in the northern Caucasus 
was reported.30 A computer and an auto- 
matic sampler are being installed that will 
continuously record tungsten and impurity 
contents, will record the main technologi- 
cal indices of the plant operation, and au- 
tomatically make necessary corrections in 
operating procedures. 

The U.S.S.R. initially announced plans 
to increase production of tungsten concen- 
trate by 6095 during the 9th Five Year 
Plan, 1971-75. While production in 1971 
was believed to have been 4% higher than 
in 1970, production in 1972 was estimated 
to have increased about 3%. 

When the Primorsky (Maritime) Kray 
production facility in the Far East is com- 
pleted it is scheduled to contribute much 
of the increase in tungsten output planned 
during 1971-1975. The Vostok (East) 
Combine, a large mining and concentrat- 
ing operation located on the western slope 
of the Sikhote-Alin’ mountains in the re- 
gion near the Iman and Tatibe Rivers has 
been under construction since 1967. Some 
tungsten ore was believed to have been 
trucked to this facility and processed in 
late 1972. Another significant tungsten de- 
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posit has been discovered in the vicinity of 
Luchegorski close to the Trans-Siberian 
Railroad right-of-way. The rich ore of this 
deposit is amenable to open-pit mining 
and production is scheduled to start in 
1974. 

Facilities for the recovery of tungsten ore 
are to be put in operation in 1973 at the 
Solnechnyy copper concentrator in Khaba- 
rovsk Kray to exploit material mined from 
deposits in the Myao Chan foothills. Near 
the end of 1972, a mine was under con- 
struction near the Balkhash mining and 
metallurgical complex in Kazakhstan to 
produce tungsten and coproducts molybde- 
num and bismuth. Exploitation and devel- 
opment of the Maykhura tungsten deposit 
in Tadzhikstan is also scheduled to begin 
during the current 5-year plan. In the 
Buryat ASSR extensive investigation of the 
Inkurskiy deposit during 1966-70 permit- 
ted work to be started on the development 
of new mines to support operations at the 
Dzhida tungsten-molybdenum processing 
combine which began operation of a new 
ore dressing facility early in 1972. It was 
announced in 1972 that plans had been 
prepared for the reconstruction of the con- 
centrator at Tyrny-Aux which permit an 
increase in the ore throughput of 3 mil- 
lion tons per year. Plans for the construc- 
tion of additional mines and concentrating 
facilities at Ingichka in Uzbekistan were 
also announced. 

To supplement domestic supplies the So- 
viets have imported tungsten concentrate, 
primarily from the People's Republic of 
China which, after cutting off exports to 
the U.S.S.R. in the mid 1960's, resumed 
them in 1970. 

When the supply of tungsten in the 
U.S.S.R. was restricted, its use, primarily in 
the tool steel industry, experienced a dra- 
matic shift in 1967 and subsequent years 
as molybdenum replaced tungsten in tool 
steels.31 

United Kingdom.—Primarily as a result 
of the low European price of tungsten 


29 U.S. Embassy, Bangkok, Thailand. Industrial 
Outlook Report: Minerals, State Department Air- 
gram A-134, May 18, 1973, 13 pp. 

30 Adamov, E. V. Practice of Ore Dressing of 
Non-Ferrous, Rare and Precious Metals in the 
Plants of the U.S.S.R. (TT 71-58012), Nat. 


Tech. Inf. Service, Springfield, Va., 1972, pp. 
165-177. 
31 American Metal Market. Soviet Dramatic 


Tool Steel Shift: Tungsten to Molybdenum. Apr. 
25, 1973, p. 8. 
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concentrate that prevailed during the lat- 
ter part of 1971 and throughout 1972, a 
major London-based dealer, Metal Traders 
Ltd., was forced to declare bankruptcy. Be- 
tween 3,300 and 4,400 tons (about 3.4 to 
4.5 million pounds tungsten) of Metal 
Traders’ stock of tungsten concentrate were 
reportedly purchased by Climax Molybde- 
num Co. at £14.90 per metric ton unit 
(about $35.29 per short ton unit). About 
one-third to one-half of this material was 
believed to be of Chinese origin. In addi- 
tion, some tungsten concentrate stocks were 
reportedly being held by banks until a 
better price could be obtained. 

Zaire, Republic of.—In association with 
Philipp Brothers, Syndicat Minier de 
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VEtain (SYMETAIN) is a major wolfram- 
ite producer located at Kalima and Punia, 
both in the Maniema district in Kivu.82 
Although official data for 1972 are not yet 
available, the SYMETAIN tungsten pro- 
duction was estimated to total about 66 
tons, gross weight. Cobelmin-Zaire (COB- 
ELMIN), a subsidiary of Compagnie Belge 
d'Entreprises Minieres, recovers almost 
60% of the country's tungsten production 
at two locations in Kivu Province. About 
one-quarter to one-third of the tungsten 
output in Zaire is produced in Kivu by 
KIVUMINES. A promising joint venture 
with Falconbridge of Canada Ltd. to ex- 
ploit a wolframite deposit in northern 
Kivu was abandoned. 


TECHNOLOGY 


Studies were continued during the year 
by Bureau of Mines research metallurgists 
in an attempt to develop an economic 
process for recovering tungsten from the 
low-grade brine deposits of Searles Lake, 
Calif., which contain an estimated 135 mil- 
lion pounds of contained tungsten and 
could double the Nation's tungsten re- 
serves. 

An extensive evaluation of coal-cutter 
materials, conducted by scientists as part 
of the Bureau's health and safety program, 
indicated that tungsten carbide was among 
the least sparking and least incenditive of 
the cutting materials tested.83 

As a result of research studies by Bureau 
of Mines engineers, methods were devel- 
oped for the preparation of tungsten car- 
bide from electrolytic solutions.34 

The high volume of throwaway tool bits 
used in metal cutting operations prompted 
the investigation and development of 
methods to recover tungsten carbide by 
Bureau metallurgists.35 Comparitive costs 
of tungsten carbide made from virgin 
tungsten powder and that recovered from 
scrap are roughly 4 to 1. Thus, the proc- 
essing of scrap material is appealing both 
to carbide processors and to scrap metal 
dealers. In addition, it is further reported 
that the cost of processing scrap by this 
method is approximately one-fourth that 
of other reclamation methods. 

Several studies conducted by research 
metallurgists at the Battelle Memorial In- 
stitute, Columbus, Ohio, developed eco- 
nomical freeze-drying processes for the pro- 


duction of ultrafine tungsten and tungsten 
carbide powders.36 The fine cemented 
carbide powder produced by these tech- 
niques is expected to provide improved life 
for cutting tools. 


A detailed review of chemical vapor dep- 
osition (CVD) methods used in tungsten 
processing techniques was sponsored by the 


82 U.S. Consulate, Lubumbashi, Rep of Zaire. 
Minerals Industry Report for Zaire. State Depart- 
ment Airgram A-18, May 80, s 12 pp 

83 Blickensderfer, R., J E. Kelle Y, K. Dear- 
dorff, and M. I. Copeland. Tein of Coal Cut- 
ter Materials for Incendivi Radiance of 
Sparks. BuMines RI 73s 70 1 pp. 

84 Gomes, J. M., D. H. Bak er, Jr., and K. 
Uchida (assigned to to the U.S. Department of the 
Interior). A Method for the Electrolytic Prepara- 
tion of Tungsten Carbide. U.S. Pat. 3,569,987, 


June 29, 1971. 

85 Barnard, P. G., A. G. Starliper, and H. Ken- 
worthy. Process for Re cling Cemented Carbide 
Scrap. Manu acuring ng. 'Trans. (Dearborn, 


Mich. 2a 13, pp. 

Metal Progress. KEE Monos Reclaims Re- 
fractory-Metal Carbide Scrap. V. 101, No. 5, May 
1972, pp. 79-80. 

86 Battelle Columbus Labs. Freeze-Dry Prepara- 
tion of Ceramic and Metallic Powders in the Ma- 
terials Application Division. Columbus, Ohio, 
1972, 13 Pp. 

Gelles, S. H., and F. K. Roehrig. Freeze-Dry 
Metals and Ceramics. J. Metals, v. 24, No. 6, 
June 1972, Pp. 23-24. 

Materials pplication Division, Battelle Colum- 
bus Laboratories. Recent Activities in Powder 
Metallurgy Tungsten. Columbus, Ohio, Feb. 20, 

pp 

Roehrig, F. K., and T. R. Wright. Carbide 
synthesis by Freeze-Dry ing. J. Kr Ceramic 

„ V. 55, No. 1, January Jg p 
. Freeze-D ing: A nus. Approach to 
the Synthesis of U 5 RU Powders. J. Vac. Sci. 
Technol, v. 9, No. 6, November-December 1972, 
pp. 1368-1372. 

Wessling, Jack. Freeze-Drying Process Studied 
for Ultrafine Metallic Powder. Am. Metal Mar- 
ket, v. 79, No. 184, July 12, 1972, p. 3. 


TUNGSTEN 


Materials Science and Technology Division 
of the American Nuclear Society at the 
University of Utah in Salt Lake City.37 
Topics covered included fundamentals and 
techniques of CVD processes, composites, 
coatings, fibers, and powders; and applica- 
tion. 


Continuing studies on vapor-deposited 
tungsten by National Aeronautics and 
Space Adminisration (NASA) metallur- 
gists at the Lewis Research Center indicated 
that mechanical properties could be im- 
proved by the selective incorporation of 
various nonmetallic impurties.38 

Additional studies of the mechanical be- 
havior of CVD tungsten by University of 
Utah research metallurgists indicated a 
lower strength than that of standard pow- 
der metallurgy tungsten.39 A way to fabri- 
cate complicated tungsten shapes was de- 
veloped in which gaseous tungsten 
hexafluoride and hydrogen react at high 
temperatures to deposit pure tungsten on 
a copper pipe or mandrel.49 When the 
copper is etched out, a pure tungsten pipe 
remains. 

To eliminate the minute pits and flaws 
that lower the strength and increase the 
rate of rejects in cemented tungsten car- 
bide products, Kennametal developed a 
process for producing exceptionally high- 
quality cemented tungsten carbide forms 
by simultaneous application of isostatic 
pressure of up to 20,000 pounds per square 
inch, and elevated temperature up to 
2,7509 F.41 

In addition to using hot isostatic proc- 
essing for bonding and pressing tungsten 
metal powder in variety of applications, 
several companies have reported using this 
process to manufacture tungsten carbides 
and tool steels.42 

Consolidated tungsten metal was pro- 
duced in good yields on a small scale by 
aluminothermic reduction of tungstic oxide 
with small amounts of calcium and sulfur 
to initiate the reaction at 450° C.43 The 
aluminum in the consolidated tungsten, 
which initially contained 1,400 parts per 
million, 0.1495, was subsequently reduced 
to 30 parts per million by nonconsumable 
arc melting. | 

Submicroscopic gas bubbles trapped in 
doped tungsten filaments impart greater 
high-temperature strength to the metal by 
solid solution or dispersed second phase 
alloying.44 
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Tungsten alloys having excellent tensile 
strength and stress-rupture properties at 
1,650° C and 1,920° C were prepared from 
sintered powder blends of tungsten and 
tungsten zirconium or zirconium nitride by 
high-impact (Dynapak) extrusion.45 The 
strengthening was attributed to solid solu- 
tion strengthening by zirconium and by 
submicron particles of zirconium dioxide. 

A study of the development of submi- 
croscopic porosity in several grades of 
doped tungsten wire was conducted in the 
temperature range between 3,000° and 
3,350° Case The extremely small submi- 
croscopic pores inhibit recrystallization and 
permit development of the interlocking 
grain structure necessary for sag-resistant 
filaments. 

A prototype device was developed for 
semiautomatic gas tungsten arc welding of 
small diameter tubing.47 Because the torch 
nozzle is always centered over the weld 
joint where the arc is started, the arc 
length remains constant and arc initiation 
is easier since the tungsten is preset for 
the weld. 


37 Glaski, F. A. (ed.). Proceedings of the Third 
International Conference on Chemical Vapor 
Deposition. Am. Nuclear Society (Hinsdale, Ill.), 
1972, 787 pp. 

38 National Aeronautics and Space Administra- 
tion. Nonmetallic Impurities Improve Mechanical 
Properties of Vapor-Deposited Tungsten. NASA 
Technol. Brief B72-10454, August 1972, 1 pp. 

39 Chun, J. S., H. S. Shim, and J. G. Byrne. 
Mechanical Behavior of Chemical Vapor Deposited 
Tungsten. Met. Trans, v. 3, No. 12, December 
1972, pp. 3093-3096. 

40 Chemical and Engineering News. Tungsten 
Shapes. V. 50, No. 27, July 3, 1972, p. 13. 

41 Kennametal Inc. Annual Report 1972, 19 pp. 

42 Boyer, C. B. Hot Isostatic Processing. Chem. 
Eng. Progress, v. 68, No. 5, May 1972, pp. 
78-80. The complete 28-page manuscript may be 
obtained from AIChE Pub. Dept. 345 E. 47th 
St., New York. 

43 Belitskus, David. Aluminothermic Properties 
of Metals and Alloys. J. Metals, v. 24, No. 1, 
January 1972, p. 34. 

44 Dawson, Chester. Effect of a Temperature 
Gradient on Bubble Growth in Tungsten. Met. 
Trans., v. 3, No. 12, December 1972, pp. 3103- 
3107. 

Sell, Heinz G. and George W. King. Bubble 
Strengthening a New Materials Concept. Res./ 
Development, v. 23, No. 7, July 1972, pp. 18-21. 

45 Blickensderfer, R., M. I. Copeland, and W. 
L. O'Brien. Strengthening of Tungsten by Pow- 
der Metallurgical Internal Oxidation. Internat. J. 
of Powder Met., v. 8, No. 3, July 1972, pp. 
145-155. 

46 Brett, J., and S. Friedman. High-Tempera- 
ture Porosity in Tungsten. Met. Trans., v. 3, No. 
4, April 1972, pp. 769—778. 

47 National Aeronautics and Space Administra- 
tion and Small Business Administration. Spinarc 
Gas Tungsten Arc Torch Holder. Welding Tech- 
nol, NASA SP-5918 (02), 1973 p. 32. (Available 
from the National] Technical Information Service, 
Springfield, Va.). 
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Uranium 


By Walter C. Woodmansee ! 


The domestic uranium industry, from 
mining and milling through the nuclear 
fuel cycle to fuels reprocessing and waste 
management, made further progress toward 
establishing facilities adequate for an accel- 
erating future demand. Exploration for 
uranium in the Western States was at a 


rate similar to that of 1971, but emphasis 


was on deeper drilling. Discoveries of sig- 
nificant new ore deposits were announced. 
There was little change in ore reserves, as 
determined by the Atomic Energy Commis- 
sion (AEC), which placed increased em- 
phasis on potential resources and on 
higher cost ores. Output of U30g concen- 
trate increased; 20 mills, three of which 
started production during the year, were 
in operation. Two mills were closed and 
placed on a standby basis. Other sectors of 
the nuclear fuels industry continued devel- 
opment plans, which, however, were slowed 


by a soft market and environmental oppo- 
sition. The AEC announced a new pro- 
gram of sharing enrichment technology 
with selected domestic companies and for- 
eign nations. 

Despite plans for an expanding domestic 
nuclear industry, the current market was 
one of continuing oversupply, excessive 
stocks, and soft prices. The AEC an- 
nounced a new policy whereby it would 
not sell its UsOsg stockpile in the domestic 
or foreign market but would use it in pre- 
producing enriched uranium for future 
sales, thereby avoiding direct competition 
with UsOs producers in the domestic mar- 
ket. Although a uranium surplus prevailed, 
this situation was considered temporary; it 
was anticipated that low-cost UsOs reserves 
and forward supply were not improving at 


1 Physical scientist, Division of Nonferrous Met- 
als, Associate Directorate—Mineral Supply. 


4 
Table 1.—Salient uranium concentrate (UgOg) statistics 
(Short tons U;Os unless otherwise specified) 


1968 1969 1970 1971 1972 
Production: 
Domestic: 
Mine: ! 
„„ thousand tons 6,448 5,904 6.324 6,279 6,418 
Content of ore 12, 570 12,281 12,768 12,907 18,667 
Average grade of ore. percent U ais 0.195 0.208 0.202 .205 .218 
Recoverable 22 12,070 11,870 12,190 12,260 12,880 
Value en 2.2.2222- thousands. $182,698 $142,161 r$147,569 $151,996 $162,272 
Mill, eoncentrat cc 12,368 11,609 2,90 12,278 12,900 
World es_ ⁰ði’́ͤ ꝶñ vy ge curio peru e 23,005 23,083 24,161 23,921 27,277 
Deliveries of concentrate: 
Atomie Energy Commission: 
Quantity. .....-.- 222 EE 7,387 6,184 52 oi ae, 
Value thousands. $117,026 372,336 $28,078 EP p 
Price per pound. ......................- $8.00 5.85 $5.59 "m M 
Private industry e_____...._.___.__________- 5,000 6,200 9,800 12,800 11,600 
Imports, concentrate... ........ 2.2 222222 2-22. 470 1. 504 665 942 2,284 
Reserves 3 thousand tons 161 204 246 273 273 
Employment number of persons 8,355 9,059 8,165 7,873 6,403 


e Estimate. r Revised 


: E p at mills; excludes uranium from leaching operations, mine waters, and refinery residues. 


on mill recovery factors. 


3 Based on estimated recoverable content, average AEC price, and estimated average price for private sales 


for 1968-70; private sales only in 1971-72. 


4 Includes marketable concentrate from leaching operations. 


s Non-Communist only. 
6 At $8 per pound U ;Os. 
7In exploration, mining, and milling, at yearend. 


Sources: U.S. Atomic Energy Commission and Federal Bureau of Mines. 
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a satisfactory rate and that major new in- 
vestments in exploration and development 
would be necessary to supply projected de- 
mand. 

Orders for nuclear powerplants were 
higher compared with 1971, although de- 
lays continued in licensing and construc- 
tion. The AEC made plans for expediting 
the licensing procedure by enlarging its 
regulatory staff and streamlining licensing 
procedures.2 During 1972, seven nuclear 
powerplants were licensed for full-power 
operation, two for partial power operation, 
and eight for construction starts. 

Nuclear power development plans were 
prevalent worldwide, particularly (outside 
the United States) in Western Europe, 
Japan, and the U.S.S.R. Also, many develop- 
ing nations had programs for nuclear 
power. New uranium mines in Australia, 
Niger, and the Territory of South-West 
Africa were under development to supply 
a growing number of international con- 
tracts for UsOs. 
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Exploration.—Footage in exploration 
and development drilling, reported to the 
AEC by 84 companies, was at a rate simi- 
lar to that of 1971. The trend continued 
toward deeper exploration drilling. About 
32% of this activity was in areas more 
than 50 miles from existing production 
centers. Principal exploration was in Wyo- 
ming (43%), New Mexico (23%), and 
Texas (22%). Salient data for 1972 were 
as follows: 3 


Land held, yearend........ million aeren... 5.6 
Expenditures 
Land acquisition million dollars 4 
Drilling (surface): 
Exploration rU S 15.4 
Development (ME 2.7 
Other GO. occ 9.6 
NN WEE 82.4 


The industry held 17.7 million acres at 
yearend 1972 (19 million. acres in 1971) 
and planned drilling programs of 18.5 mil- 
lion feet ($35.5 million) in 1973 and 20.3 
million feet ($38.2 million) in 1974. 


Table 2.—Surface drilling for uranium 


Type of drilling: 1 


Exploration. ooo: ß ES ERE 
Development 


Number of holes: 


Exploration 
Developmenntu tu 


Total 
Average depth per hole: 
Exploration 


Developmenniiu᷑ u 


1971 1972 
ee million feet.. 11,400 11.815 
Se do- 4.052 8,609 
EN 15,452 15,424 
333 AA 28,416 26,909 
———ÓÁ————ÁÁ— ,440 9,706 
SE 88,856 96,615 
See feet 401 439 
%%%§öCͥ˙ð2—; —86 do 888 871 


1 Does not include claim validation drilling or underground long-hole and diamond drilling. 


Source: U.S. Atomic Energy Commission. 


Table 3.—Domestic uranium resources 
in 19721 
(Thousand tons U;Os) 


$8 2 $10 1 $15 2 
Reserve 278 887 520 
Potential 450 700 1,000 


1At yearend 
1 Cutoff cost; higher cost resource includes that at 
lower cost. 


Souree: U.S. Atomic Energy Commission. 


Reported significant uranium discoveries 
during the year included those of Western 
Nuclear Corp. in the Ruby Wells area, 
McKinley County, N. Mex., and Atlas 
Corp. in the Sage Plains, near Moab, Utah. 


A joint venture involving Ranchers Explo- 
ration and Development Corp., Occidental 
Minerals Corp., and Frontier Mining Corp. 
planned a 2-year exploration and develop- 
ment program in northwest New Mexico. 
Reserves and Resources.—Domestic ura- 
nium reserves at $8 per pound UsOs re- 
mained unchanged at yearend 1972, 
additions being approximately equal to de- 
pletion by production during the year. Re- 
serves at $10 per pound UsOs increased by 


2U.S. Atomic Ene Commission. 1972 Annual 
e one D egal Dee Activities. Janu- 
ary , 54 pp. 

3 U.S. Atomic rne Comin aoa Grand Junc- 
tion, Colo. Urani in 


ploration Expenditures 
1972 and Plans for 1973-74. GJO-103(73), May 
1973, 8 pp. 
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4,000 tons UsOəs.4 There were 781 reserve 
properties in the $8-per-pound category, of 
which 49% were in New Mexico and 36% 
in Wyoming. 

In 1972, the AEC extended potential re- 


I970 


Figure 1.—Domestic uranium resources. 
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sources (those in unexplored areas, mainly 
in and near known deposits and districts) 
to include the 515- per- pound cutoff. Re- 
serves and potential resources in this cate- 
gory totaled 1.5 million tons UsOs.5 


DOMESTIC PRODUCTION 


Mine.—Uranium mine output showed a 
significant increase in terms of gross 
weight of ore, recoverable UsOs, and aver- 
age grade of ore. New Mexico and Wyo- 
ming continued as the dominant produc- 
ing States, accounting for 75% of total 
output. There were 141 underground 
(40% of output) and 37 open pit mines 
(58% of output) producing during the 
year; in addition to these normal mining 
operations, 196 tons of UsOs was produced 
at 12 miscellaneous operations (leaching, 
mine water, raffinate). Development was 
underway at a number of properties, par- 
ticularly in New Mexico, Wyoming, and 
Utah. 


Mill.— Mill production increased by 


more than 600 tons U3Og. Three new mills 
went onstream during the year, and two 
mills ceased operations and were placed on 
standby. Total existing capacity was almost 
32,000 tons of ore throughput per day and 
19,000 tons UsOs per year. The mills were 
worked at 68% of capacity. 

Nuclear Fuel Materials.—Development 
of private commercial facilities continued 
for production of uranium  hexafluoride 
(UFg), nuclear fuels and fabrication in 
fuel assemblages, spent fuel reprocessing, 


* U.S. Atomic Energy Commission, Grand Junc- 
tion, Colo. Statistical Data of the Uranium In- 
dustry. GJO-100 (73), Jan. 1, 1978, pp. 12-17. 

5 U.S. Atomic Energy ission, Grand June: 
tion, Colo. Potential Uranium Resources of the 
Western United States. GJO-104(73), May 1973, 


7 pp. 
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and depleted uranium. Approximately 21 
companies with 30 plants were active in 
the nuclear fuels industry or planned new 
installations. Uranium enrichment was the 
only service not provided by private indus- 
try, but several proposals for enrichment 
facilities were made to the AEC. 

Uranium Hexafluoride—The UFg plant 
of Allied Chemical Corp. at Metropolis, 


MINERALS YEARBOOK, 1972 


and, when in operation, worked at only 
partial capacity. Kerr-McGee Corp. oper- 
ated its UFg plant at Sequoyah, Okla., at 
60% of capacity during the year. This idle 
capacity reflected a shortage of orders for 
U3Og-UFg conversion. 

The AEC planned to process its UsOg 
stockpile to UFg at its own facilities. 


Enriched | Uranium.—During 1972, the 


III., was closed down much of the year AEC received revenues of $138 million for 
Table 4.—Recoverable UsOs mine production, by State 1 
(Thousand pounds U: Os and thousand dollars) 
1970 1971 1972 
State 
Quantity Value Quantity Value Quantity Value ° 

Colorado. EE 2,727 15,832 2,586 15,725 1,877 11,825 
New Mexico 11,574 69,970 10,567 65,517 10,808 68,091 
Elte ,685 10,023 1,445 8,959 1,496 9,425 
Wo ³ĩðW 8 6,846 88,768 6,986 43,311 8,544 58,827 
Ee :2,094 12,976 2,981 18,484 8,033 19,104 
Total... 2. 6ssde ace censes r 24,376 r147,569 124,515 151,996 25, 758 162,272 

e Estimated. r Revised. 


! Based on mill recovery factors and estimated average market price per 


und U:0s. Does not include 


uranium recoverable in miscellaneous o opora ons (leach mine waters, and raffina 


2 Alaska, South Dakota, Texas, and 
tial data. 


hington; com bined to avoid disclosing i individual company confiden- 


Table 5.—Major new uranium mining developments in 1972 


State 
New Mexico... Kerr-McGee Corp....... 


Company 


Do United Nuclear Corp., 
Inc. 
Do....... Ranchers Exploration 
and Development 
Corp. 
Doo Reserve Oil and Minerals 
Corp. 
Texas Continental Oil Co.— 
Pioneer Nuclear, Inc. 
Utahs. 2202.22 Rio Algom Mines, Ltd 
E 32222 Atlas Cor 
Wyoming Federal Resources Corp. 
— American Nuclear 
Ve 
Do Uni Nuclear Corp., 
Inc. 
Do Kerr-McGee Corp., Getty 
Oil Co., Skelly Oil Co. 
(KGS). 
Do_ Tennessee Valley Author- 
ity, American Nuclear 
or 
Do Exxon Co.............. 
Do....... Kerr-McGee Corp 


Property and location Activities 
Sec. 35 mine, Church Sinking 1 8-compartment shaft; 
Rock, near Gallup. shaft a 550 feet in November; 
plan 1. 860 feet. Production sched- 
uled 1975. 
ment; pro- 
‘Reserves 22 


Church Rock, near Underground mine develo 


Gallup. duction early in 1973. 
million pounds UsOs. 
Sec. 7 mine, Ambrosia Plan shaft sinking to 1,850 feet in 
district. 1978; joint venture with Houston 


Natural Gas Corp. Sales co 
for U:Os concluded with Gulf Oi Oil 


Corp. 

Joint venture with Sohio Petroleum 
Co.; reserves of 17 million pounds 
UsOs; preliminary study made for 
mine and mill. 

Mine in full production at 600,000 
tons of ore yearly; 2 to 3 pounds 
U 305 per ton. 

Lisbon Valley district Production started June; 18-foot shaft 

sunk to 2,600 feet. 

Green River diiic, 12 Contract let for shaft sinking to 640 
miles west of Green eet. Production scheduled 1973. 


River. 
Gas Hill district |... .... 12- pe ear lease to Carolina Light and 
Foyer Co. for 12 million pounds 

305. 

Acquired remaining 50% interest from 
Duval Corp. Reserves estimated at 
8 million pounds U 30s. 

Phasing out operations; poor market. 
Petrotomics mill to continue oper- 
ating on toll basis. 

TVA acquired 20% mineral interest 
for $2 million; options for up to 50% 


Evans Ranch, 45 miles 
west of Albuquerque. 


Falls City, Texas 


Morton Ranch, Boner 
Ranch, southern Pow- 
der River Basin. 

Shirley Basin 


Laramie area 


interest. 
Highland mine, Powder New mine at 2,800 tons ore per day; 
iver Basin. lan open pit development at other 
ocations. 
kee ound mine development; pro- 
on seheduled 1976. 


Powder River Basin 
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Table 6.—U.S. uranium mill statistics in 1972 
(Short tons U: Os unless otherwise specified) 
Bu TT EES number.. 20 
Average daily milling raten tons of ore 17,500 
Mill receipts, content of ore... ... 2... 2 2222 2L c2 clc „„ 8,667 
Mill feed: 
Content of ³⁰ . t 18,592 
Other CMT cc cO CC NIE asua y 2 Sus ORC EOS 220 
Total. o TTFCſ0 EE 13,812 
Reer. percent. 93 
Produstiol urusa y STR un ſykyd y k ¼ yyy 12, 900 
Shipments a or as ³⁰ÜwmAAàAà; yßsßß k anu kan are zs 11.299 
Stocks: 
Content of ore, Jan. 1, 1972òeꝛe min „„ 3ß2 i 196 
Content of ore, Dec. 81, 1977 ʒ2ů „„ 271 
Concentrate, Jan. 1, 19722L27221212121s2·T 2²²ſeee ꝛ˖ꝛ Ĩæçn«łõ4łõõö „„ 2,100 
Concentrate, Dec. 31, 197ęz:2inHn eee nee ee 8,701 
In process: 
Concentrate, Jan. 1, 1972__..__._____-.------ eee eee eee eee 467 
Concentrate, Dec. 81, 197¶ů:Um ̃ +--+ +--+ ee eee 469 


1 Concentrate from leaching operations, mine waters, refinery residues, recycled tailings, and cleanup. 


Source: U.S. Atomic Energy Commission. 


Table 7.—U.S. uranium milling companies and plants in 1972 


Capacity 
Company Plant location (tons of ore 
per day) 
The Anaconda Company. ................... Bluewater, N. Mes 8,000 
Atlas Corr”, n Moab, Uta ggg 1. 500 
Continental Oil Co.— Pioneer Nuclear, Ine Falls City, Ie 1... l... ... reme 11,750 
Cotter o ; See a oe ee Canon City, Col oo 450 
Dawn Mining Co Ford, Wa) 500 
Exxon CO. cu u 88 Powder River Basin, Wyo.................- 12,000 
Federal Resources Corp.—American Nuclear 
Corp: uo uz Q Sau nsu Ln Red iE EE Gas Hills, Wo ------------------------ 950 
Kerr-McGee Cor ̃ . . Grants, N. Mex 7,000 
Mines Development, Ine Edgemont, S. Dak.?___....----------------- 650 
Petrotomics. Co... Shirley Basin, Woo 1,500 
Rio Algom Mines, Ltd. ..................... La Sal, Utah... 52 .. E 1 500 
Susque a-Western Ine Falls City, Ten 1.000 
Do onc ie e cu usus a Ray Point, ek 1,000 
Union Carbide Cor Uravan, Colo } 2 000 
DO T u a L Z oe ee Se Rifle; C0 000 Í 
J))!!! 886 Natrona County, Wyo................-.--- 1,000 
United Nuclear Corp. Inc.—Homestake Min- 
LU Re EE Grants, N. Mex_..__-_..------------------ 3,500 
Utah International Inde Gas Hills, V yo 1.200 
r anaa e Ue Maes Abe Shirley Basin, Wyo___._..-..-------------- 1,200 
Western Nuclear, Ine. Jeffrey City, WYyV o. Eer 1,200 
POU ste tec ay io ⁵Ü ͤ³00 Ö. us hay b y ea mn ⁰w eee RE 81,900 


1 Initial production in 1972. 
2 Mill.on:standby at yearend. 


Source: U.S. Atomic Energy Commission. 


43 million Separative Work Units 
(SWU) 6 of enriched uranium services to 
domestic (2.4 million SWU) and foreign 
(1.9 million SWU) customers. Since toll 
enrichment services began in 1969, cumula- 
tive revenues. have totaled $523 million. 
New contracts were negotiated with 16 do- 
mestic and 23 foreign customers. during the 
year and, at yearend, 46 domestic and 46 
foreign contracts were active, providing for 
290 million SWU, which (at $32 per 
SWU). were. valued at $9.3 billion: Im ad- 
dition, during 1972 the AEC received. $9 


million for in-situ enrichment services, a 
procedure whereby AEC-owned enriched 
uranium held under lease may be con- 
verted to private ownership.?7 

The AEC's three gaseous-diffusion en- 
richment plants—at Oak Ridge, Tenn., 
Paducah, Ky., and Portsmouth, Ohio—were 


* Measure of work expended in separating a 
quantity of uranium (in kilograms) at a given 
assay. into. two fractions—ore enriched in Usss to 
a: sp ed. grade and the other deficient in Usss 
to: a specified tailings grade. 

T U.S. Atomic Energy Commission. 1972 Annual 
Report to: Congress. Operating and Development- 
al Functions Jan. 31, 1973, p. 36. 
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operated at about 40% of capacity (17.2 
million SWU) , which was sufficient for do- 
mestic and foreign orders. It was antici- 
pated that additional enrichment capacity 
will be needed in the early 1980’s and 
plans were underway to expand annual ca- 
pacity to 26.5 million SWU and prepro- 
duce enriched uranium using the AEC’s 
UsOs stockpile at a higher tails assay. Ac- 
cording to plans, the transaction tails assay 
would be 0.2% Uo35, whereas the actual 
operating assay would be 0.275% U235 or 
0.30% Uz35. More feedstock would be 
processed, using the stockpile material, and 
fewer SWU’s would be required, resulting 
in reduced operating costs. The deferment 
of the need for new capacity would permit 
the use of any newly developed technology 
and may provide greater opportunities for 
private industry participation in enrich- 
ment operations. Preproduced enriched 
uranium was expected to fill orders in the 
late 1970's. 


Following AEC announcements providing 
for possible future access to enrichment 
technology and encouraging private partici- 
pation in enrichment operations, a number 
of proposals were made to the AEC. Early 
in the year, Reynolds Metals Co. planned 
to create a consortium for a $2.2 billion, 
gaseous-diffusion operation for 8.75 million 
SWU per year, located near Buffalo, Wyo., 
where the company controls large coal and 
water resources? A group involving Bech- 
tel Corp. Union Carbide Corp., and 
Westinghouse Electric Corp. was consider- 
ing the feasibility of a $1.5 billion facility. 
In another proposal, Electro-Nucleonics 
Inc. would lead four other U.S. companies 
in an engineering development and man- 
agement group for enrichment by the gas- 
centrifuge method.10 


Fabrication.—Westinghouse Electric Corp. 
announced plans for a $30 million, mixed 
oxide (uranium-plutonium) fuel plant, at 
capacity of several hundred tons per year, 
near Anderson, S.C. The fuels will be 
made from recycled fiissionable material. 
Construction was scheduled to start in 
1974.11 


Reprocessing—In July, Allied Gulf Nu- 
clear Services, Inc., submitted a license ap- 
plication and environmental report for 
new facilities, adjacent to its reprocessing 
plant at Barnwell, S.C., for conversion of 
uranyl nitrate to UFg. 
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General Electric Co. planned reprocess- 
ing operations after engineering tests are 
made and an operating license is received 
at its Midwest Fuel Recovery Plant, near 
Morris, Ill. The first spent fuel arrived at 
the plant in January. Later in the year, 
the AEC issued a notice of intent to grant 
license. 

The fuel fabricating and reprocessing 
plant of Nuclear Fuel Services, Inc. (NFS), 
at West Valley, N.Y., was shut down most 
of the year. NFS sought an AEC permit 
for expansion and equipment modification. 
The company planned to triple the exist- 
ing 1-ton-per-day reprocessing capacity. 

Scrap.—According to the AEC, 900 kilo- 
grams of Pussg, 6.3 kilograms of Puggs, 
and 4,000 kilograms of enriched uranium, 
valued at $32 million, $3.2 million, and 
$28.5 million, respectively, were recovered 
from AEC and commercial scrap during 
1972. A centralized scrap management sys- 
tem was established to coordinate AEC ef- 
forts to recover valuable constituents from 
growing stocks of scrap materials. 

Waste Management.—At the AEC's facil- 
ities at Hanford, Wash., and Savannah 
River, Aiken, S.C., new storage tanks were 
under construction for AEC-generated radio- 
active waste materials. Liquid wastes were 
evaporated to salt crystals for tank storage. 
Long-lived, heat-generating cesium-137 and 
strontium-90 were separated from other 
wastes and stored as liquid concentrates. A 
total of 135,000 gallons of waste was con- 
verted to 2,410 cubic feet of granular cal- 


. cine at the AEC's Waste Calcining Facility, 


National Reactor Testing Station, Idaho, 
during the year. These materials were 
stored in stainless steel bins in under- 
ground concrete vaults. 

The AEC has accumulated 85 million 
gallons of high-level wastes in under- 
ground tanks since inception of its storage 
program. Research and development con- 
tinued on ultimate disposal methods and 
procedures.12 


8 Atomic Industrial Forum. New Master Policy 
for Fuel Supply. Nuclear Ind., v. 19, No. 3, 
March 1972, pp. 11-18. 

? Atomic Industrial Forum. Reynolds Gives 
AEC First Private Enrichment Proposal. Nuclear 
Ind., v. 19, No. 4, April 1972, pp. 13-14. 

19 The Mining Record. Consortium May Build 
Plant to Enrich Uranium by Gas Centrifuge. V. 
83, No. 50, Dec. 18, 1972, p. 5. 

n Atomic Industrial Forum. Westinghouse to 
Build Commercial-Scale Mixed-Oxide Fuel Plant. 
Nuclear Ind., v. 19, Noe 11-12, pt. 2, Novem- 
ber-December 1972, p 

13 Pages 61-64 of i “Cited in footnote 7. 


URANIUM 


A number of disposal methods were 
under consideration for long-term storage 
of high-level radioactive wastes at great 
depth in geological formations, which would 
reduce the burden of continual surveil- 
lance and control. This included storage in 
salt beds in Kansas; potash or limestone 
beds in New Mexico; basalt at Hanford, 
Wash.; deep trenches in the ocean floor; 
and deltaic areas, where actively accumu- 
lating sediments would increase the burial 
depth relatively rapidly. Other considera- 
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tions were conversion of the trans-uranic 
radioisotopes to short-lived types and 
transport of wastes by rocket to the sun. 
The AEC, through the National Aeronau- 
tics and Space Agency, sought estimated 
costs for radioactive waste disposal in 
space, which, however, would depend on 
development of the space shuttle. 

The AEC planned a dual approach—en- 
gineered surface storage (ESS) and under- 
ground storage—for high-level wastes from 
commercial reactors. In ESS, the wastes 


Table 8.—Principal nuclear fuel processing and production facilities in 1972 


Company Location 


Allied Gulf Nuclear Services, 
Atomics International Divi- 


sion, North American Rock- 
well Corp. 


Babcock and Wilcox Co . Lynchburg, Va........ 


Combustion Engineering Co... Windsor, Conn 


Barnwell, S. CO.. 


ne. 
Allied Chemical Cor Metropolis, Ill... . 
Canoga Park, Calif ` 


Product or service 


DUAL nee conversion enriched U to 
6.! 


_...... UFe. 
Ee Fabrication of UO», carbide, special, and Pu 


fuels; depleted U metal; Pu scrap.! 


... UOs;! UO: pellets;' fabrication of UO: and 
Pu fuels; U ! and Pu ! scrap. 


$t ants UOs;t UO: pellets; fabrication of UO: and 


Pu ! fuels. 
Exxon Nuclear Cou. Richland, Wash........ _..-. UOs; UO: pellets; fabrication of UO: and Pu 
. fuels; U ! and Pu scrap.! 
General Electric Cou. ... Morris, Ill... Reprocessing; conversion enriched U to UFs. 
DO sees cet sees oa San Jose and Vallecitos, Calif.. Fabrication of Pu fuels; U and Pu ! scrap. 
8 a sete Eel e Wilmington, N.C............ UOs; UO: pellets; fabrication of UO: fuels; U 
scrap 
Goodyear Atomic Corp. Portsmouth, Ohio Ee Enriched UFs. 
Gulf General Atomic Co San Diego, Cali. Fabrication of carbide, special, and Us;;! 
. uels; U scrap. 
Gulf United Nuclear Fuels Elmsford and Pawling, N.Y... Fabrication of carbide and Pu fuels; Pu 
orp scrap 
P » re d Hematite, Mo UOs;; 60. pellets; fabrication of carbide 
fuels; depleted U compounds. 
Doo New Haven, Conn Fabrication of UO: and special fuels; de- 
pleted U metal. 

Kerr-MecGee Cord Cimarron, Okla............- UO UO: pellets; fabrication of UO;, car- 

bide, special, and Pu fuels; depleted U 
meral and compounds; U and Pu scrap. 
C oe aaa suy L Sequoyah, Okla _ . Dt 

NL Industries. Albany, NN Fabrication of special fuels; depleted U 
metal. 

Nuclear Chemicals and Metals Huntsville, Tenn....... .... UO:;! fabrication of carbide fuels; depleted 

orp. U compounds; U scrap.! 

Nuclear Fuel Services, Ine Erwin, Tenn UO:; UO: pellets; fabrication of UO:, car- 
bide, U233, and Pu fuels; depleted U metal 
and compounds; U and Pu scrap. 

RI ite diem 6 Be West Valley, N. Y... .. | . Fabrication of UO: and Pu fuels;! reproces- 

sing; enriched U to UF s.! 
Nuclear Materials and Equip- Apollo, Pa... UO;; UO: pellets; fabrication of Oz, car- 
ment Corp. bide, and special fuels; depleted U com- 
panne; U scrap; conversion enriched U to 
YYY A Leechburg, Ia... UOs; UO: pellets; fabrication of UOs, carbide, 
special, Uss;, and Pu fuels; depleted U 

metal; pu scrap. 
Nuclear Metals Div., Whit- West Concord, Mass......... Fabrication of special fuels. 


taker Corp. 
Tennessee Nuclear Specialties, 


Jonesboro, Tenn.... ... 


.-- UOs; depleted U metal; U scrap. 


Inc. 
Texas Instruments, Ine Attleboro, Mass. Fabrication of special fuels. 
Union Carbide Corp. S Oak Ridge, Tenn Enriched UFs. 
E te Paducah, K yy) Do. 
United EE Corp. Ine Wood River Junction, R. I. U scrap 
Westinghouse Electric Corp... Cheswick, Pa. .............. UO: pallets: fabrication of UO:, carbide, and 
Pu fuels; Pu scra 
DG eo set 8 Columbia, S.C. ............. UO;; Ke: pellets; abrication of UO: fuels; 
scra 
DOs EE Anderson, S.C- ------------- Fabrication of UO: and Pu fuels. 


! Under construction or planned. 
2 Contractor for Atomic Energy Commission. 


Source: U.S. Atomic Energy Commission. 
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would be reduced by solidification proc- 
esses and stored in sealed canisters by re- 
processors for a few years and then deliv- 
ered to AEC facilities. The AEC planned 
to design and build an ESS facility for 
high-level wastes by 1979 or 1980. This in- 
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stallation would be designed so that wastes 
could be moved to underground storage if 
desired at a later date. À nationwide plan 
for waste disposal was under development 
by contract with Battelle-Northwest, Rich- 
land, Wash. 


CONSUMPTION AND USES 


Demand for UsOs for commercial nu- 
clear fuel use was gradually escalating as 
new orders were announced for nuclear 


The historical record for commercial or- 
ders for nuclear powerplants is as follows: 


power reactors. According to the AEC, Year Number Capacity 
nine units (13,870 megawatts) at eight lo- da — 
cations were licensed for operation during 1965'.---------------- 20 8.456 
198830 T8 20 16,845 
the year. At yearend, the status of com- 1967 . .............. 30 25,427 
mercial reactor development in the United 1968........-------.-- 14 12.872 
13; · 8 7 7,208 
States was as follows: 5 8 14 14,305 
Le 8 20 19,921 
1912 6c oe seeks 85 7,929 
. Number Capacity Status 
of plants (megawatts) Total 160 142,458 
29 14,688 Operable. 1 Excludes small prototype plants no longer in op- 
55 47,775 Under construction. eration. 
76 80'000 Under contract š 
(reactors ordered). The trend continued toward larger ca- 
Total 160 142, 458 pacity units, and, in September, a contract 
was signed for the first offshore-sited 
nuclear power station, along the New Jer- 
sey coast.13 
Table 9.—Current and projected domestic demand for U30; 1 
(Short tons) 
Probable 
Year Low High 
Annual Cumulative 
197252; sl at y ⁵ĩv pc zs 88 x XX 7.600 7.600 
Let 8 8, 400 11.300 10,000 17,600 
LC WEE 11,700 15,600 13,800 81,400 
11 . Z u ta ts 15,100 20,400 18,200 49,600 
99. ⅛ aus 8 86,600 ,000 88,400 197,300 
IJJJJ!J! ⁰ ec EE 59,900 85,500 71,500 481,700 
hh; o¹¹ ˙ (-h 8 110, 000 192,000 158,600 N 


NA Not available. XX Not applicable. 
10.80% Us3s tails assay; Pu recycle start 1977. 


Source: U.S. Atomic Energy Commission. 


Table 10.—Current and projected domestic 
nuclear power capacity 


Estimated cumulative capacity 


Year (megawatts) 
Low High Probable 
1272 X XX 14,683 
1918... acce 21,700 81,200 28,900 
1971111 85,000 49,000 42, 300 
1975___.-.. em 52,100 56,900 54,200 
19800. 127, 000 144, 000 131. 600 
198 828. 0 „000 209. 000 


XX Not i 
Source: U.S. Atomic Energy Commission. 


The fast breeder reactor, introduced as 
early as 1986 in AEC contingency plan- 
ning, was expected to have an impact on 
demand for UsOs before the end of the 
century.14 The liquid-metal fast breeder re- 
actor (LMFBR), given priority in AEC 
breeder reactor planning, theoretically can 


133 Atomic Industrial Forum. Je s Public 
Service Electric and Gas Co. Goes to Sea, Orders 
$1 Billion Offshore Plant. Nuclear Ind., v. 19, 
No. 9, September 1972, pp. 15-17. 

M U.S. Atomic Energy Commission, Office of 
Planning and Analysis, Forecasting Branch. Nu- 
clear Power 1975-2000” WASH-1139(72), Dec. 1, 
1972, 42 pp. 


Thousand short tons 
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20 
Demand 
(Us De purchases) 
5 
IO 
5 
O 
1955 I960 


produce 4 pounds of plutonium while 3 
pounds are consumed as fuel. The nation's 
first demonstration LMFBR will be con- 
structed in the Tennessee Valley Authority 
transmission network, near Oak Ridge, 
Tenn., and will test the technological and 
economic feasibility of the fast breeder 
concept.15 


Table 11.—Current and projected 
domestic commercial uranium delivery 


commitments 
(Short tons U Os) 
Commitments ! 
Year 
Annual Cumulative 

177777·Ü (8 11, 600 243, 500 
e ee, 12, 300 55, 800 
1974: 2: 2. EEN 12,500 68,800 
. 15, 800 84, 100 
1916. EE 7,600 91,700 
19772 8 7,600 99,300 
1978 ler 8 6,400 105,700 
19719 8 7,100 112, 800 
19800 5,100 117,900 


1 In the post-1980 period, through 1992, an addi- 
tional 11,900 tons have been committed. In addition, 
6,900 tons have been committed to foreign buyers, of 
which 4,800 tons were delivered prior to yearend 


1972. 
2 Pre-1972 deliveries were 31, 900 tons. 
Source: U.S. Atomic Energy Commission. 
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Figure 2.—Domestic uranium demand. 


I975 


An AEC uranium-marketing survey of 57 
utility companies, 5 reactor manufacturers, 
and 19 uranium producers indicated an in- 
crease of 15,700 tons U3Og in commitments 
during 1972.16 A total of 11,600 tons UsOs 
was delivered to the domestic market dur- 
ing the year. The status on total commit- 
ments, including foreign, was as follows: 


U 308 ( tons ) 

Deliveries and forward 

commitments, Jan. 1, 1972 114,100 
Deliveries and forward 

commitments, Jan. 1, 1973 129,800 
Deliveries, through Jan. 1, 1973 43,500 
Forward commitments, 

Jan. 1, 1973 86,300 


The survey also revealed that arrange- 
ments had been made for only 61% of 


15 American Nuclear Society. Nuclear News 
Bara, Nuclear News, v. 15, No. 4, April 1972, 


p. 17. 

16 U.S. Atomic Energy Commission, Office of 
Assistant Director for Raw Materials, Division of 
Production and Materials Management. Survey of 
United States Uranium Marketing Activity. 
WASH-1196(73), April 1973, 15 pp. and attach- 
ments. 
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Table 12.—Uranium fuel supply arrangements for domestic nuclear reactors 1 
(Percent of total nuclear generating capacity) 


First 
Source of Supply core 


1 2 8 


4 5 6 7 8 


Reloads ? 
9 10 11 12 18 14 15 


Primary producers 


34 37 29 28 18 17 11 8 7 3 2 


2 2 2 1 1 


Reactor manufacturers 27 18 19 14 11 4 4 3 2 1 1 22 .. -- aa NN 
Total... AA 61 55 48 42 29 21 15 11 9 4 8 2 2 2 1 1 


1 As of yearend 1972. Includes reactors operating, under construction, and scheduled, totaling 141,000 mega- 
or 


watts. Does not include leases from AE 


refueling through seventh reload, waen they are sched 


2 Refueling estimated on annual 
Source: U.S. Atomic Energy Commission. 


Table 13.—Current and projected domestic 
demand for separative work 1 


(Thousand SWU per year) 


Year Low High Probable 
19125. ius XX XX 2,300 
CTC bees 2,400 3,700 3,500 
1014... . ee 4,200 5,200 4,800 
1976 8 5,200 7,500 6,800 
1980. 14, 700 17,400 15,800 
1985. .........- ,600 85,800 80,000 

000__...--_---- j 92,800 74,800 


XX Not applicable. 
1 Domestic orders only; 0.30% Usss tails assay; Pu 
recycle start in 1977. 


Source: U.S. Atomic Energy Commission. 


first-core fuels and progressively less for 
annual reloads. 

Demand for separative work and en- 
riched uranium also was expected to grad- 
ually accelerate. An Atomic Industrial 
Forum study concluded that world demand 
for enriched uranium will exceed cumula- 
tive supply by 1981, 8,700 SWU (about 
half the existing AEC capacity) will be 
needed to avoid a serious shortfall at that 


C which are small, comprising less than 0.5% for first cores and 
ed to terminate. 


time, and a further increment at the same 
capacity will be needed in 1982.17 

Ultrapure depleted uranium has poten- 
tial use as a catalyst in the hydrocracking 
of shale oil. The addition of 10% depleted 
uranium to alumina and cobalt molybdates 
increased the hydrocracking activity of 
these catalysts, permitting lower operating 
temperatures and increased gasoline 
yields.18 | 


Table 14.—Current and projected domestic 
demand for UF, enrichment plant feed 1 


(Metric ton units per year) 


Year Low High Probable 
1212 8 XX XX 4.700 
1979_.. L 2. 8 4,900 7,600 : 
1974 ue 8,100 9,800 8,800 
197557 9,900 14,200 183,000 
19830 . 25,800 80,500 26,700 
198888. 900 , 800 50,700 

000. ..........- „500 146,500 117,500 


XX Notapplicable. 
1 Domestic orders only; 0.80% Usa tails assay; Pu 
recycle start in 1977. 


Source: U.S. Atomic Energy Commission. 


STOCKS 


The AEC reported private U3Og concen- 
trate inventories as follows, in tons UgOg, 
at the beginning of the year: 


1972 1973 
In ore at mills. ............. 196 271 
In process at millss 467 469 
Inventory at mills. . ........ 2,100 8,701 


anies and reactor manu- 
acturers (includes UF. ` 8,600 14,400 


11,868 18,841 


In addition, the utility and reactor com- 
panies held inventories of enriched uran- 
ium. 

Proposals for U3Og sales from the AEC 
stockpile, announced late in 1971, were res- 


cinded early in 1972 when it appeared that 
direct Government entry in the domestic 
U30g market might cause disruptions dur- 
ing a period of oversupply and depressed 
prices and would also tend to discourage 
private investment in uranium exploration. 
This stockpile, containing an estimated 
50,000 tons UsOs, was accumulated during 
the 1960's as a result of cutbacks in AEC 
demand for fissionable material and before 


. t Atomic Industrial Forum. The Time For Ac- 
tion Is Now. Nuclear Ind., v. 19, No. 10, Octo- 

18 Chemical and Engineering News. New Use 
for Depleted Uranium. V. 50, No. 16, Apr. 17, 
1972, p. 23. 
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development of a private industrial market 
for uranium in power reactor fuels. 

The AEC planned to preproduce enriched 
uranium for future sales by operating its 
gaseous-diffusion enrichment plants at 
higher tails assay (0.275-0.3% U235) while 
continuing the existing schedules for en- 
richment services, the additional feed ma- 
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terial coming from the stockpile.19 This 
program would avoid direct competition 
for UgOg sales with the domestic uranium 
mining and milling companies, put the ex- 
isting stockpile to productive use, and ex- 
tend the period before additional enrich- 
ment capacity will be needed. 


PRICES 


A downward price trend for UsOs, 
which started in 1968, persisted during 
1972 but appeared to have bottomed out 
and started a slight recovery. Available 
published data indicated that U3Og prices 
were in the $6—$6.25-per-pound-U3Og range 
for spot sales with immediate delivery and 
for starting prices in multiyear sales con- 
tracts with price escalation. The price ap- 
proached $8 per pound UsOs in contracts 
extended post-1976. 

According to the Nuclear Exchange 
Corp. foreign prices were about 20% 
lower than U.S. prices.20 Foreign sales 
were often at $5 to $6 per pound U3Og: 
some sales were at prices below $5 per 
pound U3Os. 

The Commission of the European Com- 
munities (EC) reported an upward trend 
in prices and an agreement on future 
prices among its member countries. Early 
in the year, U3Os prices in contracts cover- 


ing 1972-78 were in the range of $4.50 to 
$6.60 per pound; later in the year, bids for 
the 1974—78 period ranged from $5.95 to 
$7.80 per pound. With these higher future 
prices, U.S. producers were in a position to 
submit competitive bids to consumers in 
the Community.?1 

The AEC announced a proposed price 
increase, effective August 14, 1973, in ura- 
nium toll enrichment services from $32 to 
$38.50 per SWU because of increased ac- 
tual and projected costs, primarily for elec- 
tric power. The AEC also intended to offer 
a reduced charge, $36 per SWU, for serv- 
ices under proposed new long-term 
fixed-commitment contracts, which would 
permit better planning for enrichment 
services. Unit charges were scheduled to 
automatically increase 195 per 6 months, 
starting in January 1974, in order to par- 
tially offset future anticipated cost in- 
creases. 


FOREIGN TRADE 


Imports of Ua3Og and other uranium 
compounds (mainly UFg and enriched 
UFe) increased substantially during 1972. 
These materials were delivered to commer- 
cial plants for U3Og-UFg conversion and 
to the AEC for UFg enrichment services for 
foreign customers. Pursuant to section 
161V, Atomic Energy Act of 1954, as 
amended, foreign uranium source mate- 
rials cannot be imported for domestic con- 
sumption. The AEC announced plans to 


reconsider the lifting of this embargo 
within 2 years and possible repeal by 1978. 
The United States continued as a major 
world supplier of various radioactive and 
special nuclear materials. 


19 Pages 34-36 of work cited in footnote 7. 

2 Mommsen, J. The Market for Uranium and 
Plutonium. Nuclear News, v. 15, No. 5, May 
1972, pp. 39-41. 

71 Commission of the European Communities. 
Report on the Activity of the Euratom Supply 
Agency for the Year 1972. Euratom Supply 
Agency, Brussels, Belgium, Jan. 10, 1973, 13 pp. 
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Table 15.—Foreign trade in uranium, uranium-bearing materials, and other nuclear 
materials, by principal country 


1971 
Product 
Quantity Value 
EXPORTS 
Uranium: 
Ore and concentrate, 
UsOs content 
pounds 89,285 $751,375 
Compounds de... 6,021,148 38,498,069 
Metal including alloys ! 
do.... 65,592 r 948,930 
Isotopes (stable) and their 
compounds NA 28,561,798 


Radioactive materials: 
Radioisotopes, elements, 
and compounds 2 


thousand curies..28,119,896 6, 719, 185 


Special nuclear materials 3_ NA 160,332,329 


IMPORTS 
Uranium: 
Oxide (U30:) 


pounds.. 1,883,358 11,759,589 
Other compounds 
do.... 7,966,452 55,804,176 
Isotopes (stable) and their 
compound NA 436,244 


Radioactive materials: 
Radioisotopes, elements 
and compounds 2 
thousand curies.. 6,142,747 


10,409 ,327 


5,670,975 22,622,605 


1972 Principal sources and 
destinations, 1972 
Quantity Value 
151 ,590 $626,843 All to Canada. 

6,714,148 46,614,501 Canada 4,170,598; United 
Kingdom 2,521,235; 
Brazil 10,787; West Ger- 
many 8,449. 

16,624 291,048 Italy 14,119; Canada 1,695. 


ntina $14,854,484; 

anada $3, 100 951; West 
Germany $306, 640; "United 
Kingdom $199,277 ; Aus- 
tralia $189,699. 


NA 19,058,518 A 


8100 6,289,841; Japan 
200, 930; West Germany 
660 489; Belgium-Luxem- 
bourg 541 711: Switzer- 
land 345 360; Canary 
Islands 805, 621. 

West German any $66 163, 1d 
Japan $17,153,155; United 
Kingdom $7,262, 980; 

India $4,002 ,654; Sweden 
$2 ,626,814; Belgium- 
Luxembourg $2,166,212. 


8,370,247 


NA 103,789,521 


4,568,033 30,224,696 Canada 3,767,020; Republic 
of South Africa 801 ,018. 
10,731,091 74,922,171 United Kingdom 4,531,895; 
Canada 4,180, 873; France 
2,018,471. 
NA 435,155 Canada $235,772; United 


Kingdom $79, 632; Israel 
$87,984; West Germany 
$21, 127; France $25,647. 


Canada 18,718,653; Switzer- 
land 1,959,000; United 
Kingdom 1,205,561; Bel- 
gium-Luxembourg 
400,915. 


8,009,683 


r Revised. NA Not available. 
1 Includes thorium. 
? Includes carbon-14 and cobalt-60. 


3 Includes plutonium, uranium-283, uranium-235, and enriched uranium. 


WORLD REVIEW 


Exploration for uranium in foreign 
countries continued at a slow pace for the 
most part, except in Australia, where activ- 
ity was spurred by recent discoveries. Im- 
portant new mines were under develop- 
ment in Australia, Canada, and the 
Territory of South-West Africa. 

Foreign countries with major uranium 
resources—Australia, Canada, France, and 


Republic of South Africa—sent representa- 
tives to Paris in February to consider the 
problems of oversupply and depressed 
prices for uranium in world markets. At a 
second meeting in March, also in Paris, 
the group called for rationalization of pro- 
duction or other marketing arrangements. 
At a third meeting, in Johannesburg, 
South Africa, in June, an attempt was 
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Table 16.—Uranium oxide (U3Os) concentrate: 
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World production, by country 


(Short tons) 
Country ! 1970 1971 1972 » 

Argentina 62.622 ²ð o ⁰¶ydt yd 50 * 110 
z ß t e 830 (2 = 
F ———— ———— M — n OPUS 4,104 4,107 4,898 
ee ³¹¹ꝛꝛ—— ˙ͥ / Meuse EscuR et AL LE dE 31,944 31,935 1,921 
ib ³⁰o˙ͥ DEE ee 416 601 577 
TEE 42 474 956 
S ³·¹w ⁰w lee 105 105 105 
South Africa, Republic oſfſ . 4,119 4,189 5,589 
EE r 66 10 141 
SS AAA 80 80 80 
lll. ⁵ l... .. ...........- 12,905 12,278 12,900 

yiri WEE 24,161 23,921 21,271 

e° Estimate. P Preliminary. 


r Revised. 
1 In addition to the countries listed, Brazil, Czechoslovakia, Finland, East Germany, West Germany, Hun- 
ary, India, Japan, People's Republic of China, and the U.S.S.R. are believed to have produced uranium oxide, 
ut 6 i e to make reliable estimates of output level. 


* Revised to 
s Produced i in Dart from imported material. 
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made to present a united front to uranium 
buyers, and a quota system and minimum 
price standards were under consideration.22 

Western Europe and Japan, the princi- 
pal future (non-Communist) world mar- 
kets for uranium outside the United States, 
continued efforts to assure supply of UsOs 
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Figure 3.— World (non- Communist) production of uranium concentrate (U;Os). 


and enriched uranium. Bilateral and mul- 
tinational arrangements were made for 
U30g supply from Australia, Canada, 
Niger, and the Territory of South-West 


ournal. Producers Meet in Johannes- 


22 Mining 
S 1972, pp. 


burg. V. 278, No. 7140, June 23, 
514-515. 
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Africa, and negotiations for uranium facili- 
ties involved Western Europe, Japan, and 
the producing countries, including the 
United States. Technical assistance was un- 
derway in uranium development, and joint 
manufacturing and marketing companies 
were formed. 

In February, a French initiative resulted 
in a Western Europe study group, compris- 
ing seven nations, on gaseous-diffusion en- 
richment. The nations considered the pool- 
ing of knowledge and experience, 
development of cooperative programs, and 
the integration of activities on gaseous-dif- 
fusion technology. 

The EC announced a nuclear program 
for better organization of the member Eur- 
atom nations to reduce or eliminate parti- 
tioning of the EC market and for resolving 
environmental problems inherent in nu- 
clear energy.22 Nuclear capacity was 
projected at 12,000 megawatts in 1975; 
45,000 megawatts in 1980; a minimum of 
100,000 megawatts (one-third of total elec- 
trical generating capacity) in 1985; and 
620,000 megawatts in 2000. Orders for 
75,000 megawatts of nuclear generating ca- 
pacity were established as a minimum tar- 
get during 1972-80. Cumulative Euratom 
demand was estimated at 55,000 tons UsOs 
in 1985. U3Og reserves within or controlled 
by the EC were 75,000 tons UsOs. 
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USAEC-EC representatives met to con- 
sider increased EC quotas for enriched 
uranium from the United States.24 The 
existing quota was 215 tons SWU per year; 
the EC sought a ceiling of 450 tons SWU 
or assurance of supply on a nondiscrimi- 
natory basis. EC policy on future enrich- 
ment capacity and supply was under study. 


During 1972, the EC concluded 21 con- 
tracts for 9,505 tons UsOs and 12 toll 
enrichment contracts with the AEC for 
$192.7 million. 


Rest-of-world operable nuclear capacity 
was nearly 20,000 megawatts at the end of 
the year, compared with nearly 15,000 me- 
gawatts operable in the United States.25 
Japan had the largest capacity under con- 
struction or planned. Foreign capacity was 
expected to reach 160,000 megawatts in 
1980 and more than 2 million megawatts 
in 2000. Foreign non-Communist enrich- 
ment capacity was expected to remain 
lower than demand. 


2 Commission of The European Communities, 
Directorate-General for Energy and Euratom Safe- 
guards. Second Illustrative Nuclear Programme 
or the Community. July 1, 1972, 84 pp. 

24 Metal Bulletin. EEC'S Uranium Supply. No. 
5704, June 2, 1972, p. 21. 

?5 United States Atomic Energy Commission, 
Office of Planning and Analysis, Forecasting 
Branch. Nuclear Power, 1973-2000. 
WASH-1139(72). Dec. 1, 1972, 42 pp. 


Table 17.—Projected foreign nuclear power capacity and uranium demand, 1980-2000 1 


Capacity (megawatts) Demand 2 
Year (short tons 
Non- Communist Total UO) 
Communist 

11Jͤõͤ ²́]üÜ. NUNT ³ ³ 140, 500 19, 500 160, 000 42, 900 
11 303,000 56,000 859 , 000 78,600 
J)); y ³ð 580,000 146,000 726, 000 120, 500 
2000 2:2. 523595 BU eL IHESU 8 1,460,000 600,000 2,060,000 201,200 


1 Most likely estimate. 
? Non-Communist nations only. 


Source: U.S. Atomic Energy Commission, Office of Planning and Analysis. 


Table 18.—Projected foreign capacity and demand for enriched uranium, 1980-2000 1 


(Thousands of separative work units per year) 


Year 


Capacity Demand 
High Low High Low Most 
likely 
2,700 1,800 15,200 11,700 13, 800 
12, 800 10,250 84,800 ,000 27, 900 
000 23, 250 60, 600 85,400 47.700 
52, 200 34,200 115, 100 ; ; 


1 Non-Communist nations only. 


Source: U.S. Atomic Energy Commission, Office of Planning and Analysis. 
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Australia.—Whereas uranium explora- 
tion slackened worldwide, it was at a rec- 
ord level throughout Australia, particularly 
in the Northern Territory and Western 
Australia. More than 80 Australian and in- 
ternational companies were directly or in- 
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were reported in the Northern Territory, 
Queensland, South Australia, and Western 
Australia. Broad aerial and ground surveys 
and extensive drilling activity continued 
throughout the year. 

Established reserves were estimated as 


directly involved. Significant discoveries follows: 26 
Reserves 

Location Property Quantity Average 
(tons U:0s) grade of ore 

( U10?) 
Northern Territory Ranger 1 and 338333 91,000 0.34 
Dó Je oc ete eee ae Naben. cece nee 11,600 2.87 
Do... s EE Jim Jim... .. u L. A 8 NA NA 
Queensland. ........................- Westmoreland. ...................-- 15,400 15 
ee Mary Kathleen 9,600 12 
8 EEN Miscellaneous 6, 800 15 
South oe EE Lake Frome. ......................- 18 ,800 20 
EE Mount Painterr 8,400 .11 
Western Australia. .. Fele weed 50,000 .16 


NA Not available. 


This estimate indicates total reserves of 
more than 200,000 tons U3Os, exclusive of 
the Jim Jim deposit in the Northern Ter- 
ritory, where exploratory drilling contin- 
ued at yearend. Some of these reserves, 
however, would not be economic at 1972 
prices. 

The Australian Atomic Energy Commis- 
sion (AAEC) reported reserves, recoverable 
at $10 per pound UsOs, of 167,000 tons 
measured and indicated and 92,000 tons 
reasonably assured resources.27 This re- 
serve estimate excludes Western Australia. 

Regardless of the magnitude of the re- 
serve estimate, Australia was expected to 
become a major world supplier of ura- 
nium. The AAEC projected domestic de- 
mand of 2,000 to 3,000 tons UsOs per year 
to 1990 and cumulative demand of 50,000 
tons UsOs to 2000; large supplies will be 
available for the export market. The 
AAEC anticipated a production rate of 
12,000 tons UsOs per year by 1982 and 
uranium exports valued at $200 million by 
1980. 

Ranger Uranium Mines Pty. Ltd. planned 
a mining rate of 3,000 tons UsOs per 
year by 1976 at the Ranger mine, North- 
ern Territory, the largest uranium mine 
in the country. The operation, to in- 
clude a solvent extraction mill, was sched- 
uled to produce 1 million tons of ore per 
year, averaging 0.20% UsOs.28 In Novem- 
ber, the Government approved contracts 
with two Japanese utility companies for 
delivery of 6.6 million pounds UsOs dur- 
ing 1977-86. Another sales contract was an- 


nounced for 17.3 million pounds UsOs, 
valued at more that $106 million, also 
with Japan, from the Nabarlek deposit, 
Northern T'erritory.2? Nearly 10 million 
pounds UsOs are committed in several 
sales contracts negotiated by Mary Kath- 
leen Uranium Ltd. for the Mary Kathleen 
mine, Queensland, which was scheduled to 
re-open in 1974. At yearend, six uranium 
export contracts had been approved. 

The discovery of uranium by Western 
Mining Co. Ltd. (WMC) at Yeelirrie, 
Western Australia, the first significant ura- 
nium discovery in the state, triggered a 
uranium rush which spread to several 
areas of the state. Hundreds of square 
miles were claimed, and other discoveries 
were reported during the year. Late in the 
year, WMC announced ore reserves of 35 
million tons of ore, averaging 0.16% U3Os, 
in a mineralized area 5 miles long and 0.5 
mile wide. 

Australian authorities negotiated with 
the French and Japanese regarding the 
technical and economic feasibility of estab- 
lishing a uranium enrichment plant in 
Australia.30 The Minister for National De- 


26 Geological Survey of Queensland (principal 
source). Queensland Government Mining Journal. 
September 1972, pp. 364—367. 

?! Australian Atomic Energy Commission. Twen- 
Hen Annual Report 1971-72. August 1972, p. 


28 Engineering and Mining Journal. Develop- 
ment of Ranger 5 Mine a UNT Esti- 
5 205 at $72 Million. V. 173, , July 1972, 


p. 29. 
29 Mining Journal. V. 279, No. 7164, Dec. 8, 


1972, p. 466. i 
* Minin Journal. 8 Looks to Enrich- 
ment. V. 279, No. 7159, Nov. 3, 1972, p. 351. 
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velopment announced a new policy provid- 
ing access by Australian companies to non- 
classified information on uranium 
enrichment held by the Government. Stud- 
ies were underway in the various states to 
locate potential sites for enrichment plants. 
In October, the Government of Western 
Australia submitted a proposal to the 
Commonwealth Government for a $6.8 bil- 
lion integrated industrial complex, includ- 
ing a 7,000-ton-per-year enrichment plant. 


According to the Minister for National 
Development, a decision on the proposed 
Jervis Bay nuclear powerplant was de- 
ferred for the second time, pending clarifi- 
cation of a number of circumstances, in- 
cluding safety criteria for the light water 
reactor (LWR) in the United States and a 
decision on the next generation of power 
reactors in the United Kingdom. 

Canada.—Mine and mill production con- 
tinued at only three operations—Rio 
Algom Mines Ltd. and Denison Mines 
Ltd., both in the Elliot Lake area, On- 
tario, and Eldorado Nuclear Ltd., Uranium 
City, Saskatchewan. UsOs output increased 
19%, reaching 9,796,000 pounds. Rio 
Algom operated its new Quirke mine at 
full capacity of 6,500 tons of ore per day 
from seven working levels.31 

In February, construction started on the 
$50 million mine and mill complex of 
Gulf Minerals Canada Ltd., Gulf Oil Can- 
ada Ltd., and Uranerz Canada Ltd., at 
Rabbit Lake, northern Saskatchewan. An 
open pit mine will be developed to a 
depth of 400 feet. The new mill, with an- 
nual capacity of 4.5 million pounds UsOs, 
was scheduled for operation in 1975.32 

As in 1971, exploration for uranium re- 
mained at a reduced level. A continuing 
soft market and uncertainty concerning 
Government policy on foreign ownership 
of uranium properties provided little in- 
centive for investment in exploration. 

Canada assumed a leading role as sup- 
plier of U3Os in world markets. At the be- 
ginning of the year, outstanding contracts 
for Canadian uranium, for delivery in the 
early 1980's, totaled 61,000 tons, 8595 of 
which was for export.33 Commitments or 
guaranteed sales, including options, from 
1966 through 1971 total 74,900 tons U3Og 
primarily to Japan, West Germany, United 
Kingdom, and the domestic market.34 In 
February, sale of 8.9 million pounds U3Os, 
valued at $60 million, was announced for 
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delivery to Spain during 1974-77. This 
supply would be provided from the joint 
Denison Mines Ltd.-Government stockpile. 

In August, atomic energy control regula- 
tions were amended, defining authority of 
the Atomic Energy Control Board (AECB) 
in withholding uranium export permits 
where prices or quantities specified in sales 
contracts are not in the public interest. 

The Pickering-2 CANDU power reactor, 
the second of four 540-megawatt units 
planned at the site, was dedicated in Feb- 
ruary and performed well throughout the 
year. Pickering-3 and -4 were scheduled for 
completion in 1973 and 1974, respectively. 
In addition, construction of Bruce-l, first 
of four 800-megawatt units, was scheduled 
for completion in 1975. 

An Atomic Energy of Canada Ltd. 
(AECL) study projected quantities of 
spent fuels as follows:35 28,000 cubic feet 
in 1980, 177,000 cubic feet in 1990, and 
565,000 cubic feet in 2000. The AECL was 
assessing methods for long-term storage. 
The fuel cycle for natural uranium fuels, 
used in the CANDU reactor, does not in- 
volve reprocessing; the spent fuel is consid- 
ered a waste product, and there are no 
current plans for recovery of any valuable 
constituents. The spent fuel bundles from 
the reactor are stored under water at the 
reactor site for 5 to 10 years. They then 
would be transferred to engineered long- 
term storage facilities (100 years or more), 
where they would remain subject to re- 
trieval. 

According to a National Energy Board 
forecast, power demand in Canada will in- 
crease fivefold by the end of this century, 
at which time more than one-half of elec- 
tric generating capacity will be nuclear.36 
The Minister of State for Science and 
Technology estimated a cumulative invest- 
ment of more than $10 billion in commer- 


3 The Mining Record. Rio Algom’s Uranium 

GE SEH Operation. V. 88, No. 8, Feb. 23, 
„ p. l. 

32 Northern Miner. Fluor Utah Building Gulf's 

um Mill. V. 58, No. 4, Apr. 13, 1972, p. 


33 Northern Miner. Strong Future Awaiting 
Uranium but Needs Right Price to Mine. V. 58, 
No. 8, May 11, 1972, pp. 13-14. 

% Williams, R. M. Uranium and Thorium. Ch. 
in Canadian Minerals Yearbook 1971. Mineral 
Resources Branch, Department of Energy, Mines 
and Resources, Ottawa, Canada. 

35 Atomic Energy of Canada Ltd. The Canadian 
Approach to Spent Nuclear Fuels. Nuclear Can- 
ada, v. 11, No. 7, September 1972, p. 6. 

% Gray, J. L. Atomic Achievement. Chem. & 
Ind. (London), No. 15, Aug. 5, 1972, pp. 
598-600. 
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cial nuclear development during the next 
20 years. 

France.—Mine production was at ap- 
proximately the same level as in 1971. Av- 
erage ore grade tended to increase. Efforts 
were made to improve operating methods 
and reduce costs. 

In addition to estimated reserves of 
45,000 tons UsOs ($10 per pound) in met- 
ropolitan France, the Commissariat 4 
l’Energie Atomique (CEA) controlled ura- 
nium reserves totaling 50,000 tons UgOg in 
Niger, Gabon, and the Central African Re- 
public. Exploration by French companies, 
often joint projects, was conducted in Af- 
rica, Australia, Indonesia, and the United 
States. 

The French negotiated in Western Eu- 
rope, Australia, and Japan concerning co- 
operation in research and development in 
uranium enrichment, based on French gas- 
eous diffusion technology. A multinational 
study group was organized with private 
and public interests in Belgium, West Ger- 
many, Italy, Netherlands, and the United 
Kingdom (Sweden and Spain were added 
later in the year) to form a new company, 
Eurodif, to work with the CEA on eco- 
nomics of a commercial operation. 

The Phénix 250-megawatt prototype 
LMFBR was scheduled for operation at 
Marcoule in 1973. A cooperative agreement 
was concluded with West Germany and 
Italy on a 1,000-megawatt fast breeder, 
construction of which would start in 1974. 
A 10-year joint fast-breeder program was 
negotiated with Japan.37 Technicatome, 
an LMFBR engineering company, was 
created by the CEA (90%) and Electricité 
de France (10%) .38 This company let a 
contract for bid specifications for a 1,200- 
megawatt fast breeder. 

Westinghouse Electric Co. joined with 
Péchiney-Ugine-Kuhlmann (PUK) in a 
LWR nuclear fuel venture. 

Germany, West.—The Government budg- 
eted $8 million for sponsoring uranium ex- 
ploration in 1972. Projects were underway 
in northeast Bavaria; the Salzburg, Arl- 
.berg, and Tirol areas of Austria; Niger, 
Mali, Ghana, Togo, and the Territory of 
South-West Africa; Australia; Canada; and 
the United States.39 The Government 
withdrew financial support for the mining 
project at Rossing, South-West Africa. 
With an 8.5% interest in the Arlit deposit 
in Niger, West German shipments of ura- 
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nium concentrate will start in 1974 and 
reach 150 tons per year. Exploration activ- 
ity in Australia was with Italian and Aus- 
tralian interests. In Canada, Uranerz Can- 
ada Ltd. has a 49% interest in the Rabbit 
Lake project in Saskatchewan. In the 
United States, joint exploration with At- 
lantic Richfield Corp. was underway in the 
Chama Basin, N. Mex., and on concessions 
in Wyoming and Utah. 

The pilot gas-centrifuge cascade at Juel- 
ich operated for a full year with report- 
edly good results. Uran-Isotopentrennungs 
G.m.b.H. (URANIT) was building a West 
German prototype centrifuge facility at Al- 
melo, Netherlands, as part of a tripartite 
agreement on enrichment development 
with the Netherlands and the United 
Kingdom. The Almelo plant was scheduled 
for operation at a rate of 5 tons separative 
work per year early in 1973 and at 25 tons 
per year when additional cascades are com- 
pleted later in 1973. 

According to the Minister of Science, 
separative capacity per centrifuge was in- 
creased sixfold during the past 10 years. 
The decision was made to develop capacity 
of 300 tons per year by 1973 and 3,000 
tons per year by 1980. 

The Science Ministry projected cumula- 
tive UsOs demand at 25,000 tons in 1980. 
Annual demand was 700 tons in 1972 and 
will be an estimated 5,500 tons in 1980. 
Separative work requirements were to be 
as follows, in kilogram SWU’s: 


Year Annual Cumulative 
77 ee 1,700 5,000 
1980 E 3, 500 18, 500 
1985.2. L 2 8,500 78,000 


Plans were made to start construction on 
a $333 million, 300-megawatt fast breeder 
reactor (FBR) at Kalkar, near the Nether- 
lands border, in 1973. The project was 
sponsored by an international consortium 
comprising West Germany, Belgium, the 
Netherlands, and Luxembourg. 


31 Wall Street Journal. France, Japan Sign 10- 
Year Agreement on Nuclear Energy. V. 179, No. 
40, Feb. 28, 1972, p. 28. 

38 Atomic Industrial Forum. France Creates 
Breeder Firm. Nuclear Ind., v. 19, No. 7, July 
1972, p. 32. 

39 Mining Magazine (London). West Germany’s 
ier Search. V. 126, No. 5, May 1972, pp. 

40 Hafele, W., and G. Kessler. SNR: The Ger- 


man-Benelux Fast Breeder. Nuclear News, v. 15, 
No. 3, March 1972, pp. 48-53. 
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Japan.—The Japanese Government 
sought means of diversifying uranium sup- 
ply sources and assuring future supply by 
seeking joint foreign agreements on explo- 
ration, mining, and enrichment services. In 
February, Japanese utility companies con- 
cluded contracts with the United States for 
purchases of up to 369 tons (335 metric 
tons) of enriched uranium per year for 26 
years. Cooperative agreements were also 
made with France, Australia, Canada, West 
Germany, and the United Kingdom. Survey 
missions were active in several African 
countries and Mexico. An Enrichment Sur- 
vey Committee was formed to study pro- 
posals for Japanese participation in foreign 
enrichment projects. 

Negotiations for enriched uranium in- 
cluded construction of an enrichment 
plant in Japan or in the United States. 
Reynolds Metals Co. proposed a joint ven- 
ture with a number of Japanese utility 
companies.41 As part of a United States- 
Japan trade agreement, Japan would pre- 
pay $320 million for 10 million SWU’s in 
enrichment services, the uranium coming 
from the United States preproduced inven- 
tory of enriched uranium. A joint working 
group would be formed with the USAEC 
on the feasibility of a joint gaseous diffu- 
sion facility in the United States.42 

Two major Japanese power companies 
will purchase 3,300 tons UsOs, valued at 
$40 million, from Ranger Uranium Mines 
Ltd., Northern Territory, Australia, during 
1977-86; 1,000 tons UsOs from Mary Kath- 
leen Uranium Ltd., Queensland, Australia; 
and 2,200 tons U30g from Queensland 
Mine Ltd., Australia.43 

A White Paper, prepared by the Science 
and Technology Agency (STA), predicted 
a uranium supply crisis if the Japanese 
did not participate in foreign enrichment 
and develop their own enrichment technol- 
ogy. Research and development were cen- 
tered around the Japanese Atomic Energy 
Research Institute and Nuclear Fuels Corp. 
The Uranium Enrichment Technical De- 
velopment Council, an advisory group to 
the Japanese Atomic Energy Commission 
(JAEC), recommended a national research 
and development project on gas centrifuge 
technology and fundamental research on 
gaseous diffusion. Ten centrifuges, installed 
at Tokai, were scheduled for operation in 
1973, 

Two nuclear fuel processing and fabri- 


MINERALS YEARBOOK, 1972 


cating companies were formed—Mitsubishi 
Nuclear Fuel Co. and Japan Nuclear Fuel 
Co. Plans called for UO, and fabrication 
capacity of 450 tons per year by 1975.44 
Allied Gulf Nuclear Fuel Services, Inc., a 
United States firm, and the Mitsubishi 
Group agreed to a $130 million joint-ven- 
ture nuclear fuel reprocessing plant. Initial 
capacity would be 5 tons per day, operable 
in 1983 in either the United States or 
Japan. 

Studies were also initiated on radioactive 
waste management. STA considered the 
more remote Japanese islands as possible 
sites for waste storage. Islands off the 
south and west coasts of Kyushu were in- 
vestigated. 

According to the JAEC, nuclear generat- 
ing capacity was nearly 1,900 megawatts in 
1972. Projections were 14 nuclear power- 
plants (8,000 megawatts) in 1975; 32,000 
megawatts in 1980; 60,000 megawatts in 
1985; and 100,000 megawatts in 1990. 

The Central Electric Power Council fore- 
cast a 10.5% growth rate for electric power 
demand through fiscal year 1980 and the 
need for 149,070 megawatts of new capac- 
ity (66,880 megawatts nuclear). Plans 
called for 34,100 megawatts nuclear capac- 
ity in 1980 and a further 5,700 megawatts 
under construction in 1980-81. 

South Africa, Republic of.—According to 
the Chamber of Mines of South Africa, 
production of UsOs was slightly reduced 
from the 1971 rate. Uranium was recovered 
as a byproduct at nine gold mines and was 
the primary product at operations of West 
Rand Consolidated Mines, Uranium Sec- 
tion. The principal uranium-producing 
mines were Vaal Reefs and Buffelsfontein. 
Material processed for uranium totaled 
16.1 million tons at an average grade of 
0.5 pounds UsOs per ton. 

Although only 11 mines were uranium 
producers, 27 mines were capable of sup- 
porting uranium production, and 17 mines 
had uranium extraction plants. 

Reserves were reported at 300,000 tons 


41 American Metal Market. Joint Uranium Pact 
Proposed for Japan, United States, Says Report. 
V. 79, No. 174, Sept. 22, 1972, p. 7. 

€ Atomic Industrial Forum. Japan Ready to 
Discuss Joint Venture Diffusion Plant in United 
States. Nuclear Ind. v. 19, No. 9, September 
1972, pp. 14-15. 

* Metal Bulletin. | Concentrates for 
Japan. No. 5729, t. 1, 1972, p. 18 

* American Nuclear Society. New Companies 
Formed. Nuclear News, v. 15, No. 1, January 
1972, p. 42. 
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UsOs ($10 per pound U3Og), a substantial 
increase over previous reports, and appar- 
ently included approximately 100,000 tons 
UsOs for the Rossing property, South-West 
Africa. 


A calcined uranium product of 
98%-99% UsOg purity was recovered as a 
byproduct at the Palabora copper mine, 
where UsaOg production was started in 
1971. Tailings from copper concentration, 
after desliming and removal of magnetite, 
were fed to a recovery plant at an average 
rate of 22,000 tons per day. Gravity con- 
centration and shaking tables produced 
three product streams, including a uran- 
othorianite concentrate containing 5% 
U3Os, which went to a chemical extraction 
plant, where uranium (and thorium) were 
recovered by leaching and solvent 
extraction.45 


.. Tenders were let for South Africa's first 
nuclear powerplant, at Duinefontein, north 

of Cape Town. This 500-megawatt installa- 

tion was scheduled for operation in 1979. 


United Kingdom.—The Atomic Energy 
Authority (AEA) continued development 
work on the MK II and MK III (ad- 
vanced  gas-cooled reactors—AGR), the 
steam-generating heavy-water reactor, and 
the FBR.46 Progress was made on con- 
struction of the 250-megawatt prototype 
FBR at Dounreay, which was scheduled 
for completion in 1973. Development work 
continued on a program for a 1,000-mega- 
watt FBR. 


The first cascade of the gas-centrifuge 
uranium enrichment plant at Capenhurst 
went into operation. This project is part 
of a tripartite (United Kingdom, West 
Germany, and the Netherlands) program 
for development of a commercial enrich- 
ment capability. British Nuclear Fuels, 
Ltd., was adding 100 centrifuges weekly 
and planned completion of a 15-ton-per- 
year pilot plant in 1973. 

The first nuclear development program, 
including nine commercial nuclear power- 
plants, based on natural uranium-gas- 
graphite reactors, was completed. Under 
the second program, which was based on 
the AGR, using enriched uranium fuel, six 
plants comprising 14 reactors (8,750 mega- 
watts) were under construction by the 
Central Electricity Generating Board at 
yearend.47 Operations at several plants 
were slowed by a corrosion problem con- 
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cerning 995 chrome steel. This problem 
was also likely to affect AGR planning. 

U.S.$S.R.—The 350-megawatt (thermal), 
dual-purpose (electric power and desalina- 
tion) FBR at Shevchenko, on the north- 
east shore of the Caspian Sea, went critical 
during the year. A problem was encoun- 
tered due to fuel pin swelling. The 
U.S.S.R. nuclear power program is based 
on PWR's and large-capacity graphite- 
water reactors. À 2,000-megawatt, two-unit 
installation of the latter type was under 
construction at Leningrad. Plans call for 
30,000 megawatts of nuclear electric capac- 
ity by 1980. A large-capacity LMFBR was 
planned for the early 1980's. In addition 
to the Shevchenko unit, a 600-megawatt 
FBR was under construction in the Ural 
Mountains.48 

Other Countries.—In Western Europe, 
all nations had interest in uranium devel- 
opment and/or plans for internal nuclear 
power development. In Austria, construc- 
tion was started on the first nuclear pow- 
erplant, a 700-megawatt BWR, located at 
Zwenterdorf, on the Danube River. 

Belgium had an 870-megawatt unit and 
two 390-megawatt units under construction 
at Tihange and Doel, respectively. 

In Denmark, the Jutland-Funen Elec- 
ricity Cooperation (ELSAM), a federation 
of companies with seven power stations, re- 
quested meetings with the Danish Atomic 
Energy Commission on a first nuclear unit, 
of 600-megawatt capacity, proposed for the 
Copenhagen area. The Commission an- 
nounced discovery of a uranium deposit, 
covering an extensive area in the Kvane 
Mountains of southwest Greenland.49 

In Finland, two units (860 megawatts) 
of U.S.S.R. design were under construction 
at Loviisa, east of Helsinki, and a third 
unit was planned near Rauma, on the west 
coast. According to the Finnish State elec- 
tric utility company, planning includes a 


45 Nel, V. Palaboras New Heavy Minerals 
Plant Adds Uranium Concentrate to the Recovery 
List. Eng. and Min. J., v. 173, No. 11, Novem- 
ber 1972, pp. 186-187. 

46 United Kingdom Atomic Energy Authority. 
Electricity Generation: Reactor Development. Ch. 
2 in Eighteenth Annual Report and Accounts, 
1971/72. Pages 8-18. 

* American Nuclear Society. Common Market 
Gains a Strong Partner. ico News, v. 16, 
No. 2, February 1973, p. 

48 Atomic Industrial Forom. A Straightforward 
Review of the Soviet Union’s Reactor Program. 
Nuclear Ind., v. 19, Nos. 11-12, pt. 1, Novem- 
ber-December 1972, pp. 26-29. 

49 Mining Journal. ae Uranium Mine? 
V. 279, No. 7159, Nov. 3, 1972, p. 354. 
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Table 19.—Status of foreign nuclear power reactor development 1 
(Megawatts electric) 
Reactors 
Country Under 
Operable construction 
or planned 2 

ö; ³%Ü.m dedu ense Le ee ⁰⁰dʒdd Ma E SS 2 Z eg 2,318 
Ul ele ⁰ ͥͥ ⁰yd imc EI eae oe OS s ecu Me EN 800 
h ⁵⅛VVſͥ hee bus ee Addy c Oe uE ss S us 700 
Belgium gon ß! ho De SA Ed Ma Te ee NS 1,650 
Brazil cR . 88 E 626 
Bülgatig:-2cccme nio hm y == 880 
Canadgd 24205. dd E 1,974 8,508 
Czechoslovakia... ul u. soe l ete wee et eee cee EE 23 1,760 
Finland. TEE o ms 1,480 
(A? EE 2,481 4,800 
Germany, Basten. ß ß Ded mem dome Rx ee Eer 70 1,760 
Germany; West -isis osc ususqa EE 2,082 13,913 
„„ Pd Pon olde cui cuc M ahi 600 1,040 
LEE 597 1,566 
Jamaica ³˙mͥͥ ⁵ ßzßyy E SE 400 
EE 1,756 30,664 
Korea, Republic EE = 2,928 
II ⁰m n kd a Ee E Ei dE EE zs 1,200 
Netherlands. ofc ee ⁵ð / dd MEO cer E 55 1,050 
PAS CT SERRE REED ] u f d yd mmts 8 125 200 
Philippines- nnfHl„iilnin..öüͥõ˖.ĩ d 420 
Romashiü. cs ð ote ð . ²m y LC ACE E 880 
South Africa, Republic oſfſ m” 2 500 
Spalhz.o m 2 ee ³⁰ð¹˙w-wmꝛ²ãſãã LO Su LED ED DL IDE 1,100 8,798 
Sweden- /! 0.54. 292 iS NE LL Me LE mytms RE ae 440 9,620 
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nuclear power unit every 2 years.50 The 
third unit will be the first involving pri- 
vate funds; 16 industrial firms will own 
6095, the remainder being publicly owned. 

In Greece, the Public Power Corp. and 
the Hellenic Atomic Energy Commission 
planned a 600-megawatt plant, the first of 
eight proposed. Three units would be in 
operation in 1985 (21% of total generating 
capacity), and nuclear capacity totaling 
4,200 megawatts would be in operation in 
1990 (36% of total generating capacity) .51 

AGIP Nucleare, Italy, was active in 
uranium exploration in Australia, Somalia, 
the United States (jointly with Denison 
Mines Ltd. in Wyoming, Montana, and 
South Dakota), and Zambia. According to 
Ente Nazionale per lEnergia Elettrica 
(ENEL), the State-owned electric utility 
company, future operable nuclear capacity 
would be as follows: 5,500 to 6,500 mega- 
watts in 1980; 16,000 to 20,000 megawatts 
in 1985; and 44,000 to 60,000 megawatts in 
1990. 


In the Netherlands, a gas-centrifuge en- 
richment facility (annual capacity 25,000 
kilograms SWU) started operations late in 
the year. According to the Ministry of 
Economic Affairs, the Netherlands nuclear 
power program, based on its share in EC 
projections, was as follows: 2,000 mega- 
watts in 1980; 8,000 megawatts in 1990; and 
in excess of 20,000 megawatts in 2000, 
when about half the total installed capac- 
ity would be nuclear. 

In Spain, the Ministry of Industry au- 
thorized Empresa Nacional del Uranio S.A. 
(ENUSA) to evaluate domestic uranium 
resources; develop mining and processing 
techniques; conduct enrichment, nuclear 
fuel, and fuel-reprocessing studies; and ne- 
gotiate with foreign suppliers on behalf of 
Spanish companies. ENUSA was in charge 


* Engineering News-Record. Soviet-Engineered 
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of development of the Ciudad Rodrigo ura- 
nium deposit, Salamanca province, and ex- 
ploration in Soria and Sevilla provinces. 
Reserves were estimated at 10,000 tons 
UsOs ($10 per pound UsOəs); 9,000 tons 
($10-$15) ; and 5,000 tons ($15-$20). The 
Spanish Government completed a $60 mil- 
lion purchase from Canada for 8.9 million 
pounds UsOs (average $6.50 per pound) 
for 1972-77.52 Late in the year, commit- 
ments were made for two more PWR's in 
the 900- to 1,000-megawatt class, the sixth 
and seventh PWR's from Westinghouse in 
little more than 1 year. The Spanish Na- 
tional Electricity Plan called for 8,000- 
megawatt nuclear capacity in 1980 and 
15,000-megawatt nuclear capacity in 1983. 

In Sweden, the Geological Survey sought 
increased funds for uranium exploration, 
including airborne surveys in Lappland, 
where uranium was discovered.53 The 
State Power Board and A.B. Atomenergi 
planned a 3-year research-and-development 
project at Ranstad, where grade is low 
(0.03% Ua3Og) and high-cost reserves ex- 
tensive (270,000 tons UsOs). This project 
was aimed at greater operating efficiency, 
possible recovery of molybdenum and va- 
nadium, and improved extractive methods. 
The Ranstad mine was maintained on a 
standby basis because production costs ex- 
ceeded the world price for uranium. Six 
nuclear powerplants were under construc- 
tion, and a 8,200-megawatt nuclear capac- 
ity was expected in 1980. 

In addition to a 1,000-megawatt nuclear 
capacity operable in Switzerland, six large 
capacity plants were approved or being 
planned. 

Radiometric anomalies were recorded 
over an extensive area in Slovenia, Yugo- 
slavia. Further investigation led to discov- 
ery of a possibly economic deposit at Zi- 
rovski Vrh, where development was 
underway. Plans continued on the Krsko 
nuclear powerplant, a  Slovenia-Croatia 
project and Yugoslavia’s first. 

Among the Communist-bloc nations in 
Europe, a 440-megawatt PWR under con- 
struction in Bulgaria was scheduled for 
completion in 1975; a second unit was 
planned at the same site. A small capacity 
operable unit in Czechoslovakia is gas 
cooled and heavy water moderated; four 
PWR's were committed. 

In Latin America, nuclear power was 
considered important to future develop- 
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ment in Argentina, where several CAN- 
DU-type plants (1,900 megawatts) were 
planned for 1980.54 A CANDU installation 
at Atucha, 60 miles northwest of Buenos 
Aires, is Latin America’s first nuclear pow- 
erplant and was expected to be operable 
in 1973, 1 year behind schedule. No deci- 
sion was made on the type of reactor 
planned for Cordoba province. Exploration 
for uranium deposits was underway in 
four regions. Domestic reserves were esti- 
mated at 16,000 tons UsOs. The Comisión 
Nacional de Energía Atómica planned a 
mine and mill in Sierra Pintada, Mendoza 
Province, where production at a rate of 
400 tons UsOg per year was scheduled for 
1977. 

Homestake Mining Co. expressed interest 
in a uranium exploration program in Bo- 
livia. 

In Brazil, Companhia Brasileira de Tec- 
nologia Nuclear (CBTN) was organized to 
construct a mill for processing ore from 
Pocos de Caldas, Minas Gerais, and plan a 
nuclear fuels industry. Uranium was dis- 
covered near Belo Horizonte, Moeda 
Range, Municipio Brumadinho, with West 
German assistance; drilling was planned. 
Late in the year, construction started on a 
PWR in the 600-megawatt category at 
Angra dos Reis, Sepetiba Bay, 90 miles 
southwest of Rio de Janeiro. 

Mexico made plans for its first nuclear 
unit, a 660-megawatt BWR at Laguna 
Verde, 55 miles north of Vera Cruz. A 
joint United States-Mexico group will 
study possibilities for nuclear electric 
power and water desalination. 

Among the African nations, Société Na- 
tionale de Recherche et d’Exploitation 
Miniére (SONAREM), the State mining 
agency in Algeria, reported a uranium dis- 
covery in the Hoggar area, deep in the Sa- 
hara Desert. In Angola, a joint exploration 
venture between the Portuguese Nuclear 
Energy Board and Urangesellschaft m.b.h. 
covered the Dondo, Malange, and Moxico 
areas. Uranium concentrate production of 
Société des Mines de l'Air at Arlit in Niger 
was at full capacity. Plans to double out- 
put were delayed. Japanese-CEA explora- 
tion established ore reserves at Akokan; a 


52 Northern Miner. Spanish Uranium Deal Fi- 
nally Made Official. V. 58, No. 38, Dec. 7, 1972, 
p. 17. 

53 Engineering and Mining Journal. V. 173, No. 
12, December 1972, p. 9. 

54 Canada Commerce. Argentina Comes of Nu- 
clear Age. V. 136, No. 5, May 1972, pp. 20-21. 
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feasibility study was made for a mine-mill 
project. Exploration by Somiren S.p.A., 
subsidiary of Ente Nazionale Idrocarburi, 
the Italian national company, continued in 
Somalia, where large, low-grade resources 
were identified. 

The West German Government with- 
drew financia] support at the Rossing proj- 
ect, Territory of South-West Africa, where 
production was scheduled for 1976. Uran- 
gesellschaft m.b.h. may continue support 
with Rossing Uranium Ltd. A number of 
companies, including the major South Af- 
rican mining groups, continued exploration 
in the area. Western Knapp Engineering 
Division of Arthur G. McKee and Co., San 
Francisco, Calif. and Power Gas Ltd., Lon- 
don, were granted a contract for design, 
engineering, procurement, and construction 
at the project.55 

In the Far East, India planned self-suffi- 
ciency in uranium resources and emphasis 
on CANDU-type reactors to avoid depend- 
ence on foreign enriched uranium. Ura- 
nium Corp. of India Ltd., a Government- 
owned company, planned to deepen the 
Jaduguda mine, Bihar, to 2,000 feet. Re- 
serves in Bihar were estimated at 50,000 
tons U30g in low-grade ore. Mill capacity 
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of 1,000 tons of ore per day would supply 
the four 200-megawatt CANDU units 
under construction. The company also 
planned a uranium-recovery circuit at the 
Surda copper refinery, Bihar. A Ten Year 
Profile on Atomic Energy, presented by the 
Indian Atomic Energy Commission, pro- 
posed 2,700 megawatts of nuclear capacity 
by 1984, design and construction of a pro- 
totype FBR, and development of gas-cen- 
trifuge technology, a nuclear fuels indus- 
try, and fuels-reprocessing facilities. 

In Pakistan, a United Nations Develop- 
ment Program was assessing the Dera 
Ghazi Khan deposits, where drilling was 
in progress. A pilot plant at Lahore will 
process 1,000 pounds of ore daily. The 
Japanese were assisting the Pakistani 
Atomic Energy Commission (PAEC) in 
uranium exploration. Pakistan’s first nu- 
clear powerplant, located 27 miles west of 
Karachi, went to full power operation in 
October. It is a 125-megawatt CANDU 
type reactor, built with Canadian assist- 
ance. 

In Taiwan, two 600-megawatt BWR“s 
were under construction at Chinsan, and 
two larger-capacity BWR’s were ordered 
for a location in the north. 


TECHNOLOGY 


The isotope U23 was observed for the 
first time in natural ores on earth. This 
observation followed its discovery in lunar 
samples from the Apollo 14 flight. Ex- 
tremely sensitive mass spectrometers that 
masked Uzas were used in detecting the 
Us3e. U2z36 was more abundant in the 
lunar samples. 

A new concept on uranium deposition 
led to a better understanding of the 
origin of Tertiary uranium deposits in 
Wyoming.56 According to this theory, a 
geochemical cell develops with oxygenated 
ground water in a reducing environment 
in sediments below the water table. De- 
struction of carbonaceous material, oxida- 
tion of pyrite, and accumulation of ura- 
nium occur in a wave or front ahead of 
the invading oxidizing environment. 

New equipment was under development 
for use in uranium exploration and radia- 
tion monitoring. A highly sensitive scintil- 
lation detector, developed by the Westing- 
house Nuclear Instrumentation and 
Control Department, will monitor gamma 


radiation particles in air. It was designed 
for environmenual safety surveillance in 
and near nuclear powerplants.57 

A technique, called Track Etch, was de- 
veloped at General Electric Co. laborato- 
ries for minimum exploration time with 
no environmental disturbance. The instru- 
ment measures the concentration of radon 
gas and records data on a special film, 
which was placed in small plastic cups. 
The technique may be used in early ex- 
ploration to delineate favorable trends or 
zones, in conjunction with airborne sur- 
veys, in defining radon anomalies near 
known ore bodies, and in analyzing radon 
concentration in exploratory drilling by 
lowering the film cups into drill holes.58 


55 Metal Bulletin. Uranium Plant Contract. No. 
5692, Apr. 18, 1972, p. 17. 

5 Rackley, R. I. Environment of Wyoming 
Tertiary Uranium Deposits. AAPG Bull, v. 56, 
No. 4, April 1972, pp. 755-774. 

57 American Nuclear Society. Radiation Detec- 
pr Nuclear News, v. 15, No. 7, July 1972, p. 

55 Mining Record. General Electric Develops 
Track Etch Uranium Exploration. V. 83, No. 44, 
Nov. 1, 1972, p. 3. 
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Another procedure measures the earth heat 
flux in drill holes, anomalous radioactive 
heat sources being indicative of the pres- 
ence of uranium.59 

A neutron source, such as Californiumgse, 
may present a fairly accurate estimate of 
grade in drill holes, reducing the need for 
chemical assays.60 The ore zone is irradiated 
with bursts of fast neutrons. Neutrons de- 
tected between bursts are indicative of 
delayed neutron emissions from fission in 
a uranium source. 

Studies were reported on uranium re- 
covery from seawater. Investigations by the 
United Kingdom Atomic Energy Authority 
indicated that the uranium concentration 
in seawater is 15.3 tons per cubic mile, 
with uranium in solution as the UO; 
(COs) 2 complex, and that the uranium 
may be recoverable at £15,000 to £30,000 
per metric ton U (which corresponds ap- 
proximately to $70 to $140 per pound 
UsOs) . Hydrated titanium oxide in granu- 
lar form was tested as a uranium absorber 
in a pilot plant which treated 4,000 cubic 
meters of seawater per week. 61 

The Power Reactor and Nuclear Fuel 
Development Corp. of Japan developed a 
simple, relatively low-cost method for ex- 
traction of uranium from seawater.62 The 
absorbent material was sawdust, processed 
with 3.5% hydrochloric acid and soaked 
in 0.2% caustic soda solution. In a test, 1 
gram of the absorbent was sufficient to ex- 
tract uranium from a solution of 0.008 
milligram of ionized uranium per liter. 

Stress measurements in mines, laboratory 
tests on compressive rock strength, geologic 
study to evaluate tectonic stresses, and a 
survey on mining conditions and pillar 
configuration were conducted in the Elliot 
Lake mining district, Ontario, Canada.63 
Considerations in evaluating pillar design 
were pillar size, depth of mining, rate of 
extraction, and stress data. 

New solution mining techniques for ura- 
nium were under investigation. In one 
procedure, oxygen was injected as an oxi- 
dant into development and production 
wells in a grid pattern to drive forma- 
tional water from the producing area. An 
acid solution was then injected into the 
ore body, and the leach liquor containing 
the dissolved uranium salts was pumped to 
the surface.$*4 In another procedure for 
in-situ uranium leaching from sulfide or 
carbonate ore bodies, oxygenated foam, air, 
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or other oxygen-bearing gas was injected 
prior to or simultaneous with ammonium 
carbonate, sodium carbonate, or sulfuric 
acid as the leach solution. 65 

The Atomic Energy Board, Republic of 
South Africa, reported research and pilot- 
plant tests on a continuous countercurrent 
ion exchange column. More than 99.5% of 
the soluble uranium was recovered with a 
resin inventory less than one-third of that 
required by fixed-bed ion exchange. 

A wet process for UF, in contrast to the 
usual dry method of obtaining UF4 as an 
intermediate step, was under study in 
Japan.$$ Uranium is dissolved with hy- 
drochloric acid and recovered by electroly- 
tic reduction with a special ion-exchange 
resin and platinum electrode. The benefits 
reportedly were fewer processing stages, 
and lower temperature needed (100° C), 
resulting in reduced cost in plant and op- 
eration. 

ACE nuclear fuels research was directed 
primarily toward behavior properties and 
performance data on uranium-plutonium 
oxide LMFBR fuels.67 The objective was a 
fuel capable of operating efficiently in an 
LMFBR environment (1,200? to 1,4009 F) 
while achieving an average burnup of 
100,000 megawatt-days per ton (MWD/T) 
of fuel and a peak burnup of 150,000 
MWD/T. Mixed  (uranium-plutonium) 
oxide fuel pins were tested in Experimen- 
tal Breeder Reactor 2 at the National Re- 
actor Testing Station, Idaho. Data were 
also obtained on mixed carbide and ni- 


5 Howell, E. P., J. E. Hardison, and W. M. 
Campbell (assigned to Atlantic Richfield m 
Prospecting for Underground Uranium Ore - 
ies. U.S. Pat. 3.714 852, Fet Feb. 6, 1973. 

60 Givens, W. W., R. L. Caldwell, and W. 
Mills, Jr. (assigned to Mobil Oil Corp.). Method 
for Ássay Rock 9 In- situ. U.S. Pat. 
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ing of Values From an Unde und Water-Satu- 
rated Uranium Ore Deposit. U.S. Pat. 3,708,206, 
Jan. 2, 1978. 

6 Journal of Mines, Metals and Fuels. New 
Technique Wf 5 Up Uranium Ore Proc- 
essing. V. I, January 1972, p. 26. 

67 Pages 1315 of work cited in footnote 7. 
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tride fuels, which may afford higher ther- 
mal efficiencies and higher fuel densities 
necessary for a high breeding ratio. 

Studies on irradiation performance, 
safety characteristics, fuel-cycle costs, and 
fuel pin design for nitride fuels at Battelle 
Memorial Institute indicated certain ad- 
vantages of this type of fueles The mixed 
nitride fuels exhibited thermal stability at 
temperatures exceeding 2,5009 C, low 
swelling rates as long as temperatures that 
permit agglomeration of fission gases are 
avoided, low percentages of fission-gas re- 
lease, and high burnup rates without deg- 
radation in fuel behavior. 

In the FBR, high fuel burnup would re- 
sut in significant fission- produced 
impurities. Certain impurity particles were 
identified by scanning electron 
microscopy. Their influence on fracture 
stress was investigated at room tempera- 
ture. Purification procedures reducing both 
particle size and number of particles im- 
proved fuel strength. 


In a temperature range where gas bub- 
ble growth causes nuclear fuel swelling, 
the rate of swelling is an exponential func- 
tion of the temperature, indicating that 
the process is fundamentally associated 
with diffusional creep processes. Studies 
were made on external diametrical swelling 
rates in oxide, nitride, and carbide fuels at 
temperatures to 1,9009 C. 70 Analysis of 
gas- bubble growth indicated that the 
long-term creep strength of nuclear fuels 
and cladding is an important factor in 
controlling swelling. 

Fuel swelling is caused by an accumula- 
tion of fission products in pore spaces, 
which also influence the strength and duc- 
tility of the fuel and its cracking and 
swelling behavior. The effects of porosity 
in sintered polycrystalline UOz on fuel 
strength and deformation characteristics 
were assessed over a vide temperature 
range (500° C, 1,2509 C, and 1,600 C). 
Porosity was varied by use of naphthalene 
in UO2 powder. At the lower temperatures, 
fracture was brittle and transgranular and 
initiated from large pores present after 
fuel fabrication. Increased porosity caused 
marked reduction in strength. At the 
higher temperatures, plastic deformation 
preceded fracturing, and the effects of po- 
rosity were more complex.71 

Cold-pressed and sintered UO» pellets, a 
common nuclear fuel form, and UO» pow- 
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der were the subjects of a study on sinter- 
ing behavior. An attempt was made to de- 
velop improved correlations and informa- 
tion on the mechanism of sintering.7? 
The ratio of pore size to particle size 
was considered important. Green density 
below 40% of the theoretical led to 
progressively reduced rates of sintering 
but did not affect the sintering law or the 
apparent activation energy for sintering. 


Efforts were made to improve fabrication 
techniques for uranium mononitride (UN) 
fuels, which have a high melting point, 
good thermal conductivity, and stability 
under radiation. During UN preparation, 
oxygen can enter the lattice; it was there- 
fore necessary to establish the maximum 
oxygen solubility in the lattice under var- 
ious temperatures and pressures. At 1,6009 
C, 4,400 parts per million of oxygen can 
enter the lattice; above this temperature, 
oxygen solubility decreased slightly.73 


Research on mixed fuels in test reactors, 
preparatory to high endurance capabilities 
and high burnup rates necessary in the 
commercial LMFBR, indicated a need for 
fuel-sodium reaction studies and metallur- 
gical studies on the swelling problem.7« 


A project was underway to develop a 
chemical flowsheet for converting uranium 
nitrate solution to ceramic-grade UO? pow- 
der having desired properties for uniform 
blending with ThOz powder and for press- 
ing and sintering into high-density, ho- 
mogenous fuel pellets for the LWBR. The 
LWBR fuel is ThOsg in which 1%-6% 1233 
in UO form is dissolved. Studies on UO; 
production included the effects of nitric 
acid content of uranyl nitrate, temperature 
of precipitation, pH of solution, and time 


*$ Bauer, A. A. Nitride Fuels: Properties and 
Potentials. Reactor Technology, v. 15, No. 2, 
Summer 1972, pp. 87-104. 
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7 Chubb, W., R. F. Hilbert, V. W. Storhok, 
and D. L. Keller. Fission Gas Swelling of Refrac- 
tory Nuclear Fuels. Materials Sci. and Eng., v. 9, 
No. 5, May 1972, pp. 293-300. 

Ti Roberts, J. T. A., and Y. Ueda. Influence of 
Porosity on Deformation and Fracture of UO:. 
= cant Soc., v. 55, No. 3, March 1972, pp. 

7 Woolfrey, J. Effect of Green Density on 
the Initial-Stage Sud Kinetics of UO:. J. 
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of digestion on uranate cake consumption.75 


During refueling at a commercial reactor 
site, flattening was discovered in sections of 
some unpressurized fuel rods in a PWR. 
The AEC made a study of fuel perform- 
ance of zircalloy-clad unpressurized fuel 
rods. Densification and movement of the 
pellets apparently caused open space 
within the rods, and greater pressure on 
the outside caused flattening of the clad- 
ding. This appeared more likely to take 
place in unpressurized rods. Beginning in 
November, the AEC required applicants 
and licensees to prepare new safety analy- 
ses to include possible effects of fuel densi- 
fication and associated phenomena. 


Investigations on fuels, nuclear materials, 
and reactor components continued at 
LMFBR development facilities of the AEC. 
These projects included Experimental 
Breeder Reactor 2 at the National Reactor 
Testing Station, Idaho; the Fast Flux Test 
Facility, under construction near Richland, 
Wash.; and the Liquid Metal Engineering 
Center, near Canoga Park, Calif. Other 
AEC-sponsored projects included the high- 
temperature, gas-cooled reactor at ORNL, 
Pacific Northwest Laboratory, and coopera- 
tive work with Gulf General Atomic Co, 
(GGA), San Diego, Calif; the Gas-Cooled 
Fast Reactor at Argonne National Labora- 
tory, ORNL, and with GGA; the Molten- 
Salt Breeder Reactor at ORNL; and the 
light-water breeder reactor, for which a 
demonstration core was under development 
for installation at the Shippingport, Pa., 
station in 1975. 


A new boiling water reactor (BWR) de- 
sign, called the BWR/6, went on the mar- 
ket. The manufacturer announced that it 
produces 20% more power without in- 
creased size of reactor and supporting sys- 
tems. Other advantages were increased 
coolant circulation capacity, increased 
capacity for steam separators and dryers, 
and more fuel bundles with improved in- 
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ternal arrangement in the reactor to give 
greater heat output.76 

Progress was made toward development 
of a commercial offshore, barge-mounted 
nuclear powerplant. Facilities were planned 
for the manufacture of four plants per 
year, starting in 1975.77 A "tuned hemi- 
sphere" floating platform concept offers 
stability and less costly construction. The 
platform is spherical, using the principle 
of secondary mass, which tunes natural roll 
frequency lower than that of conceivable 
waves. 

In offshore powerplant siting, thermal 
effects would be minimized; the ocean pro- 
vides an enormous heat sink for plant ef- 
fluent. Studies indicated a water tempera- 
ture rise of less than 2? F within a 5-acre 
area.7s Underground reactor installation 
also was considered feasible; this would al- 
leviate some environmental objections, al- 
though construction costs may be 10% 
higher than that for surface plants. 

A rapid and sensitive method using ura- 
nium was under development for calibrat- 
ing meters to measure oxygen concentra- 
tion in sodium for the LMFBR. 79 
Accurate measurement of oxygen concen- 
tration in the sodium coolant was consid- 
ered important; oxygen concentration in 
the coolant is related to corrosion, which 
would lead to transfer of radioactive mate- 
rials from the reactor core to other parts 
of the primary LMFBR system. 


"7 Letinaker, J. M., M. L. Smith, and C. M. 
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 Vanadium 


By Harold A. Taylor, Ir. 


Domestic demand for vanadium was still 
weak in 1972, compared to the high of 
1969, although it was stronger than last 
year. Overseas demand was also weak but 
becoming stronger. Domestic production, 
expressed as vanadium  pentoxide re- 
covered, did not change significantly from 
last year because the production decrease 
resulting from the shutdown of the Rifle 
mill was balanced by increases in output 
at other facilities. Exports of both ferrovan- 
adium and vanadium ores and oxides were 
much smaller than in 1971, while imports 
of ferrovanadium were much larger. The 
Government sold all of its surplus vana- 
dium pentoxide in May. 

Legislation and Government Programs. 


—The General Services Administration 
(GSA) sold all its excess vanadium pen- 
toxide, 5.6 million pounds, to three metal 
trading firms in May. A condition of sale 
was that the material could not be sold 
abroad as vanadium pentoxide. It must be 
converted to another vanadium product in 
this country in the event of export. The 
material sold consisted of 87 lots, the vana- 
dium pentoxide contents of which ranged 
between 85% and 90%. 

As of December 31, 1972, the Govern- 
ment had an inventory of 2,800 short tons 
of vanadium, the entire quantity in the 
national stockpile. Of this total, 1,200 tons 
was held as ferrovanadium and 1,600 tons 
was held as vanadium pentoxide. 


Table 1.—Salient vanadium statistics 
(Short tons of contained vanadium) 


United States: 
Production: 
Ore and concentrate: 
verable vanadium 1_____ 
Ins vw thousands 
Vanadium pentoxide recovered. .......... 
Consumption. nns 
Exports: 
Ferrovanadium and other vanadium alloy- 
ing materials (gross weight) 
Vanadium ores, concentrates, oxides, and 
vanadaten ee 
Imports (general): 
Ferrovanadium (gross weight) 
Ores and concentrate s 
World production 


1968 1969 1970 1971 1972 
6,4 5,577 5,819 5,252 4,887 
$23,143 $26,834 $34,929 $87,690 230,867 
6,14 5,906 5,59 5,298 5,248 
5,495 6,154 5,134 4,802 5,227 
278 644 2,155 676 269 

463 258 978 260 176 
626 449 21 89 578 
19,931 18,581 20,171 18,571 19,949 


1 Measured by receipts of uranium and vanadium ores and concentrates at mills, plus vanadium recovered 
from ferrophosphorus derived from domestic phosphate rock. 


DOMESTIC PRODUCTION 


The principal domestic source of vana- 
dium continued to be the Colorado Pla- 
teau uranium-vanadium ores, but by an 
even more slender margin than in 1971. 
Both Arkansas vanadium ore and Idaho 
ferrophosphorus supplied an increased 
amount of vanadium. Most of the produc- 


ing facilities processed such materials as 
vanadium-bearing oil residues, spent ca- 
talysts, vanadium-bearing residues from 
titanium dioxide production, and foreign 
vanadium-containing slags. Vanadium ob- 
tained by processing imported vanadium- 


1 Physical scientist, Division of Ferrous Metals. 
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Table 2.—Recoverable vanadium of domestic origin produced in the United States, by State 
(Short tons of contained vanadium) 


W Withheld to avoid e esi individual compan 


1 Includes Arizona 1968-69, Ar 
and 1972. 


containing slags was not included in the re- 
covered vanadium pentoxide figures shown 
in tables 1 and 4. 

Most of the vanadium obtained from 
domestic uranium-vanadium ores in 1972 
was recovered at the Rifle mill of Union 
Carbide Corp. The Soda Springs, Idaho, 
plant of Kerr-McGee Corp. and the Hot 
Springs, Ark., plant of Union Carbide 
Corp. recovered vanadium from byproduct 
ferrophosphorus obtained in elemental 
phosphorus production. The Hot Springs, 
Ark., plant also recovered vanadium from 
Arkansas vanadium ore. Other producers 
of vanadium pentoxide or ammonium me- 
tavanadate from domestic ores and/or resi- 
dues included the Edgemont, S. Dak., mill 
of Susquehanna-Western, Inc, the Wil- 
mington, Del, plant of The Pyrites Co., 
Inc, the Texas City, Tex., plant of Gulf 
Chemical & Metallurgical Corp. and the 
Moab, Utah, mill of Atlas Corp. 

Union Carbide shut down its mine and 
milling operations at Rifle, Colo., on Au- 
gust 1 and began transferring its vanadium 
milling circuit to Uravan. It was estimated 
that installation of the circuit at Uravan 
would take about 9 to 10 months, and 
meanwhile the Rifle mill will be main- 
tained on a standby status. Vanadium liq- 
uor produced at the new Uravan operation 
will be shipped to Rifle where ammonium 
metavanadate will be precipitated, vana- 
dium oxide produced, and the product 
stored for shipment. Management cited the 
following reasons for the shutdown and 
transfer: the depressed uranium prices 
caused by delay in nuclear powerplant 
construction, the diminished ore reserves 
and relatively low ore grades, and the in- 
creased cost caused by meeting new regula- 
tions concerning radon daughter exposure 
in underground mines. 

Atlas Corp. began preparations to re- 
sume production of vanadium from Colo- 
rado Plateau ores. Its plans included the 


1968 1969 1970 1971 1972 
3,492 W W W W 
563 W 257 226 188 
2,428 w w W W 
6,483 5, 577 5,319 5,252 4,887 


confidential data; included in total. 
ansas 1968-72, Idaho 1968-72, New Mexico 1968-72, South Dakota 1970, 


Table 3.—Mine production and recoverable 
vanadium of domestic origin produced in 
the United States 


(Short tons of contained vanadium) 


Year Mine pro- Necoverable 

duction 1 vanadium 2 
SS A 7,105 6,483 
196999. 5,737 5, 577 
19170. u L Deere ene ae 5,793 5,319 
I9TLI . e nmn 5,547 5,252 
1912... 4,699 4,887 


! Measured by receipts of uranium and vanadium 
ores and concentrates at mills, vanadium content. 

? Recoverable vanadium contained in uranium and 
vanadium ores and concentrates received at mills, plus 
vanadium recovered from ferrophosphorus derived 
from domestic phosphate rock. 


Table 4.—Production of vanadium 
pentoxide in the United States 1 


(Short tons) 
Year Gross V3Os 

weight content 
19688. 12, 105 10, 976 
196 99. 12, 120 10, 542 
I .. 11,035 9, 986 
11 5. 10,492 9,448 
1912... ee TS 10,410 9,367 


1 Includes vanadium pentoxide and metavanadate 
produced directly from all domestic sources, plus 
small byproduct quantities from imported chromium 
ores. 


reinstallation of a vanadium recovery cir- 
cuit at its Moab mill. However, the circuit 
will not be entirely completed until late 
1975 or early 1976. Ongoing exploration 
has revealed a large deposit of uranium- 
vanadium ore worth an estimated $30 to 
$50 million located on leased properties in 
the Sage Plains area of Utah. In addition, 
the company signed an agreement to buy 
all the American Metals Climax (AMAX) 
uranium-vanadium properties in the Ura- 
van minerals belt of Utah and Colorado, 
estimated to be worth another $30 to $50 
million, and finalized the sale in early 
1973. The company expects to be in a 
strong position to process ores on a toll 
basis and to bid for uranium-vanadium 
ore reserves. 
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The Pyrites Co., a subsidiary of Rio 
'Tinto-Zinc Corp., Ltd., placed its new vana- 
dium facility at Wilmington, Del., in partial 
operation, and was producing ammonium 
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metavanadate by the end of the year. 
Plans called for production of fused flake 
vanadium pentoxide later; feed is expected 
to consist largely of residues. 


CONSUMPTION AND USES 


Total domestic consumption of van- 
adium, as reported for all end-use categories 
in table 6, rose almost 9% in 1972. The 
marked increase in consumption in alloy 
steels and the decrease in consumption in 
carbon steel reflected a change in reporting. 
The old category for alloy steel (excluding 
stainless and tool) was subdivided into the 
following new categories: full alloy steel, 
high-strength low-alloy steel, and electric 
steel (special steel for use in electrical 
equipment). Under the revised reporting, 
some material that formerly appeared in 
the categories for carbon steel or miscella- 


neous and unspecified now appears in the 
new allov steel categorics. 

Union Carbide Corp. announced a new 
steel additive, trademarked Nitrovan, con- 
taining 78% to 80% Vanadium, 6% to 7% 
nitrogen, and 10% to 12% carbon. It was 
designed for use in vanadium-nitrogen 
high-strength steels, especially the “killed” 
grades. Nitrovan was said to have the ad- 
vantages of dissolving quickly and mixing 
uniformly in the steel, and having a 
higher purity than the premium grades of 
ferrovanadium. 


Table 5.—Consumption and consumer stocks of vanadium materials in the United States 
| (Short tons of contained vanadium) 


1971 1972 
Type of material — — 

Consumption Ending Consumption Ending 

stocks stocks 
Ferrovanadiumm iii 4,171 544 4,493 623 
LR LTE E 143 24 189 56 
Ammonium metavanad ate 35 9 47 8 
M ]³Ü00ei˙ A eebe, 453 68 498 101 
Total. rus ß 4,802 645 5,227 788 


1 Includes other vanadium-iron-carbon alloys. 


? Consists principally of vanadium-aluminum alloy, plus relatively small quantities of other vanadium alloys 


and vanadium metal. 


Table 6.—Consumption of vanadium in the United States by end use 
(Short tons of contained vanadium) 


End use 


Stainless and heat resistin g 


Full allo 


(ele EE cavetur ard ai uade 


Su 
Alloys (excludes steels and superalloys): 


Cutting and wear resistant materials 


Welding and alloy hard-facing rods and materials 


Nonferrous alloy 
Other alloys— — „ 


Chemical and ceramic uses: 


e ̃˙eQĩůmʒuůui.. 
Other? SNR ⁴ A cca P 
Miscellaneous and unspecifed. ------------------ 
/ 6—VVV fkk... L Ou Sr a D iE 


-a — —— — — ----—— we mm zs mm 


———— — . ꝝ — 2 mm mm e em 


ep em — em om = vm mg mm em vm em em T— < < mp mm oc 


189 
5,227 


W Withheld to avoid disclosing individual company confidential data, included in “Miscellaneous and 


unspecified.” 
1 Includes magnetic alloys. 
2 Includes pigments. 
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STOCKS 


In addition to the consumers' stocks re- 
ported in table 5, producers’ stocks of van- 
adium as fused oxide, precipitated oxide, 
metavanadate, metal, alloys, and chemicals 


totaled 3,640 short tons of contained vana- 
dium at yearend 1972, compared with 
3,775 tons at yearend 1971. 


PRICES 


The dealer price quoted by Metals Week 
for export merchant technical-grade vana- 
dium pentoxide remained at the late 1971 
level of $1.50 per pound of contained V205 
throughout the whole of 1972. The quote 
for domestic 98% fused vanadium pentox- 
ide, applying to metallurgical markets, also 
was unchanged at $1.50 per pound of con- 
tained V205. The price for technical-grade, 
air-dried vanadium pentoxide, used by the 
chemical industry, stayed at $2.21 per 
pound of contained V2Os, Lob, plant, from 
1971 through the end of 1972. 

GSA sold all its excess vanadium pentox- 
ide in May for bids ranging between $1.14 


and $1.18 per pound of contained vana- 
dium pentoxide. 

There were small changes in some of the 
ferrovanadium prices in 1972. The price 
for U.S. standard grade ferrovanadium was 
$4.12 per pound of contained vanadium 
Lob, shipping point until July 1, when it 
rose to $4.19 for the rest of the year. On 
July 1 the price of Carvan also rose, in 
this instance from the $3.48 per pound of 
contained vanadium that existed since 1971 
to the $3.66 that continued through the 
end of 1972. The price for Ferovan re- 
mained unchanged during 1972 at $3.68 
per pound of contained vanadium. 


FOREIGN TRADE 


During 1972 exports of both ferrovana- 
dium and vanadium ores, concentrates, and 
oxides varied irregularly from month to 


Table 7.—U.S. exports 
(Thousand pounds 


Ferrovanadium and other 
vanadium alloying materials 


month, usually at a low level. The de- 
clared value for exports of ores, concen- 
trates, and technical-grade oxides averaged 


of vanadium, by country 
and thousand dollars) 


Vanadium ore, concentrates, 
pentoxide, vanadic acid, vanadium 


containing over 6% vanadium oxide and vanadates (except 
weight) chemically pure grade) 
Destination (vanadium content) 
1971 1972 1971 1972 

Quantity Value Quantity Value Quantity Value Quantity Value 
Argentina. .............. 9 30 wx SS e 2s "e Sus 

Australia 5 13 =s = ds EE S 2 
Austria... croce e code ia e - = 127 860 101 216 
Beigium Luxembourg ems 2o Se 74 129 Sab 8 a ost 
EE 8 eee Be ` 20 49 Se? GES 
2 EE 450 1,178 221 596 48 217 ES zi 
hii. eo 8 Ld 8 16 21 be NN 
Colombia m ES 2 Pe ES S ss 
Czechoslovakia. Em A GE Gë 121 683 uz = 
Dominican Republic...... (4) 1 d en ie za wie Z 

France 80 234 = os 12 29 (1) 

Germany, West 9 12 - T 2 6 117 247 
India- ¿I ¿l SI LZ. 172 493 18 84 57 208 ES SS 
Israel 4 9 ES SS E — E EN 
PA. EECH ae Së s x 21 88 -- E 
D eer 812 772 29 57 29 86 Ee ae 
Korei Republic off 6 9 ER Le Sei ae = = d 
Mexico 137 300 95 281 24 50 81 78 
Netherlands 132 391 s St oe ax 2 aid 
Dal. kee eek 2 NS 17 42 us SS Se << 
Switzerland 25 20 81 162 ae EN 102 219 
United Kingdom E IN Ee? - 87 8 oe aie 
Totaal. 1,351 3,490 537 1,256 520 1,834 351 156 


1 Less than Le unit. 
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Table 8.—U.S. imports of ferrovanadium, by country 
(Thousand pounds and thousand dollars) 


1971 1972 
Country 
Gross Vanadium Value Gross Vanadium Value 
weight content weight content 
General al opora 

ee pa Z oe 255 207 648 
Belgium Luxembourg EES Sc e 1 44 86 113 
Canada no l oca luu RRCIUA SS a =š we 14 11 88 
Germany, Weste 177 137 439 549 411 1,194 
Norway JJ ͤ e ER a 140 67 197 

Sweden EN D Ge 68 55 164 

Switzerland da € Ge 85 50 151 

TOW EE 177 187 439 1,155 837 2,505 
popora for consumption: 

EE x -- ae 255 207 648 
Belgium b HUMUM SÉ ae ES 44 86 113 
/ AAA NN Oe Di 14 11 88 
Germany, We 138 110 860 886 282 817 
Norway... . etc cee ..... DEL ae Kos Kg 56 26 76 
Sweden Se ze e 68 55 164 
Switzerland De ER use 85 50 151 

// ³˙1iꝛAAA AAA a 138 110 360 908 667 2,007 


$1.21 per pound of contained vanadium 
pentoxide in 1972, compared with $1.98 in 
1971. The declared value for exports of fer- 
rovanadium averaged $2.34 per pound of 
alloy, compared with $2.58 in 1971. 

No imports classified as vanadium ore 
and concentrate were received in 1972. Im- 
ports of vanadium-bearing materials such 


WORLD 


Besides those listed in table 9, several 
other nations produced relatively minor 
amounts of vanadium, usually from sec- 
ondary, waste, or byproduct sources. Japan 
and Canada both produced vanadium from 
several such sources, as did West Germany. 
While the world market for vanadium was 
not strong in 1972, it was better than in 
1971. 

Australia.—The Julia Creek, Queensland, 
vanadiferous oil shale project was expected 
to be set back because of technical prob- 
lems relating to vanadium extraction. A 
special research program to solve these 
problems was anticipated to take at least 2 
years. The project is a joint venture of the 
Oil Shale Corp., Australian Aquitaine Pe- 
troleum, and Pacminex Pty.? 

Ferrovanadium Corp. N.L. announced 
the discovery of gold in its vanadium-bear- 
ing titanomagnetite-titanomartite ore body. 
Later in the year, it announced that it 
had commissioned a leading engineering 
group to make a feasibility study of the 
deposit. 


as ashes and slags, which are classified as 
metal-bearing residues, were estimated to 
be about 2.8 million pounds of contained 
vanadium in 1972, compared with 4.0 mil- 
lion pounds in 1971. Most of these mate- 
rials originated in the Republic of South 
Africa and Chile. 


REVIEW 


Finland.—Rautaruukki Oy, Finland's 
vanadium producer, revealed plans for 
opening a new mine and vanadium pen- 
toxide operation at Mustavaara, 125 miles 
north of their present source of vanadium 
at Otanmáki. The operation was designed 
to produce about 1,850 short tons of con- 
tained vanadium annually from 1.76 mil- 
lion tons of ore. The deposit was estimated 
to contain 44 million tons of ore, and is to 
be mined as an open pit. 

France.—According to French trade sta- 
tistics, France imported 855 short tons of 
vanadium pentoxide (not including other 
vanadium oxides) in 1971, of which 476 
tons came from Finland, 171 tons from 
West Germany, 138 tons from the Nether- 
lands, and the balance from other sources. 
The camparable import figure for 1970 
was 1,483 short tons, of which 622 tons 
came from West Germany, 410 tons from 


2 Metal Bulletin (London). p Creek Set- 
back. No. 5729, Sept. 1, 1972, p. 
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Finland, 396 tons from the Netherlands, 
and the balance from other sources. 

Germany, West.—According to the trade 
statistics of West Germany, imports of 
vanadium-bearing slags and residues totaled 
33,800 short tons (gross weight) in 1972, 
5,720 tons of this from Belgium-Luxem- 
bourg, 1,835 tons from France, 1,050 tons 
from the Soviet Union, 415 tons from other 
European and Israeli sources, and the bal- 
ance from unspecified sources. For com- 
parison, the imports of vanadium-bearing 
slags and residues totaled 24,240 short tons 
in 1971, 3,800 tons of this from Belgium- 
Luxembourg, 1,350 tons from France, 840 
tons from other European and Israeli 
sources, and the balance from unspecified 
sources. 

Luxembourg.—Continental Alloys began 
installing slag roasting facilities at its 
works at Dommeldange and hoped to 
begin operation some time during 1973. 
The plant was designed to have a capacity 
of about 2,000 tons of fused flake vana- 
dium pentoxide product per year, and to 
consume South African vanadiferous slag 
barged to the plant by way of the inland 
waterway system. Already existing facilities 
at the same location will convert the fused 
flake product into ferrovanadium.3 

Mozambique.—The Cia. do Uránio de 
Moçambique has submitted a feasibility 
study for a vanadium slag-producing iron 
and steel works to the Portuguese Govern- 
ment. The proposed plant would be built 
in the Tete district by mid-1975 and 
would use local vanadium-bearing titanom- 
agnetite ore and coal, while electricity 
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would come from the Cabora Bassa power 
complex now under construction. The 
process route would involve electric reduc- 
tion and LD steelmaking.“ 


South Africa, Republic of.—The vana- 
dium-bearing slag output of Highveld 
Steel and Vanadium Corp., Ltd., totaled 
31,072 short tons in the fiscal year ending 
June 30, 1972, compared to 31,736 short 
tons in the previous fiscal year. Although 
the gross weight declined, the actual out- 
put of vanadium pentoxide in the slag was 
the highest to date because of an increase 
in the proportion of vanadium in the iron. 
The problem with electrode failure in the 
iron furnaces was solved, so that the plant 
was able to operate at 95% of rated capac- 
ity after the end of February. The fifth 
prereduction kiln was commissioned on 
schedule in February 1972. 

The company’s Vantra Division pro- 
duced vanadium pentoxide at a substan- 
tially lower rate in this fiscal year than 
last year because of the poor market for 
vanadium. Because of this reduced produc- 
tion, the Vantra Division began using ore 
from the Mapochs mine in April 1972, re- 
sulting in the temporary closure of the 
Kennedy’s Vale mine and in the indefinite 
postponement of operations in the new 
Northam mine. 


United Kingdom.—Imports of ferrovana- 
dium were 197 tons (gross weight) in 
1971, with 137 tons coming from Austria 


3 Metal Bulletin (London). New 5 
Alloys Roaster. No. 5723, Aug. 8, 1972, p. 

Metal Bulletin (London). Mozambique Steel- 
works Planned. No. 5671, Feb. 1, 1972, p. 


Table 9.—Vanadium: World production from ores and concentrates, by country 
(Short tons of contained vanadium) 


Country 1970 1971 1972 p 

111 ĩ˙àAA 5h ee Se Seta in ate 610 660 120 
Finland (in vanadium pentoxide produ ett 1,450 1,222 1,812 
France Sl EE 100 100 100 
Norway LEE 1,190 1,160 1,200 

South Africa, Republic of: 
Content of pentoxide and vanadate products 2,665 2, 470 e 3,370 
Content of vanadiferous slag produet 2.2222 2.2. 2L. ---- r 4,800 r 4,060 4,860 
TORE aint Span ra ³ pan pem Mr oe dete 7,465 6,530 8,280 
ss Wen Africa, 1 of: (in lead-vanadate concentrate) ¢...______- 660 730 600 
R. (in slag exports) ))J)jʒn LL 2-Ll2lll lll Ll eee 8,877 2,917 e 2,900 
United States 5 vanadium). 2 2c ete eee e 5,819 5,252 4,887 
TOU e azu ms Done ee ee ee ⅛ꝛÜ EE r20,171 :18,571 19,949 

e Estimate. P Preliminary. r Revised. 


1 Byproduct from bauxite. 


3 Partial figure representing only that vanadium contained in exported slags; does not include vanadium 
produced for domestic consumption in any form or for export in any form except slag. 
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and the balance from three other sources. 
These imports were only a fraction of the 
1970 total of 1,308 tons, 524 tons of which 


1293 


came from Austria, 216 tons from Norway, 
195 tons from Sweden, and the balance 
from six other sources. 


TECHNOLOGY 


As in the last several years, much of the 
research on vanadium in 1972 centered on 
vanadium metal as a possible structural 
material for fast-breeder reactors, and on 
vanadium extraction from raw materials. 
There was an investigation of the purifica- 
tion of vanadium metal by an electrotran- 
sport technique. A pair of studies were 
made which have implications concerning 
the strength of vanadium metal, specifi- 
cally concerning allotropy in vanadium 
and deformation mechanisms of vanadium. 
Three investigations were reported con- 
cerning carbon, nitrogen, and oxygen im- 
purities in vanadium metal, and two inter- 
esting new processes for extracting 
vanadium were patented. 

Electrotransport was demonstrated to be 
an effective method of reducing interstitial 
impurities in vanadium metal to a total 
amount less than 5 weight ppm.5 The 
technique of electrotransport involves heat- 
ing a cylindrical rod by internal electrical 
resistance to cause migration of the impur- 
ities towards the cathode end upon applica- 
tion of a high density electric current. 

Both polycrystalline and single crystal 
vanadium metal were strained in tension 
at low temperatures, varying both the 
Strain and the temperature, to study the 
deformation mechanism. A change of rate- 
controlling mechanism occurred at approx- 
imately 200 K. The predominant control- 
ling mechanism seemed to be the 
interaction between dislocations and inter- 
stitial impurities at temperatures between 
200 and 293 K. Single crystals developed 
mechanical twins when deformed at 77 
and 120 K.e 

The possibility of allotropy in vanadium 
at subambient temperatures was investi- 
gated by measuring electrical resistivity 
and elastic constants, and by X-ray diffrac- 
tometry. While some previous workers 
have proposed a low-temperature allotropic 
form on the basis of anomalies in various 
properties, no evidence of allotropy was 
found in the temperature range 77 to 300 
K.7 

Using transmission electron microscopy 
on thin foils doped with carbon, the pre- 


cipitation of carbon from a supersaturated 
solid solution in vanadium was investi- 
gated. It was found to precipitate initially 
as a finely dispersed carbide which became 
coarser with age.8 The precipitation rate 
must largely depend on the rate of carbon 
diffusion.® 


Other investigations disclosed that the 
precipation of VigN occurs homogeneously 
in vanadium-nitrogen alloys but requires 
long-range diffusion of nitrogen,1° and, 
contrary to the conclusions of some investi- 
gators, the scavenging action of titanium 
for oxygen in vanadium-titanium alloys is 
apparently not a function of titanium 
concentration.11 


One of the new processes patented in 
1972 involved the extraction of vanadium 
from  calcium-containing vanadium ore. 
Vanadium can be extracted from high-cal- 
cium ores and oil shales by slurrying the 
calcined ore in highly alkaline water, treat- 
ing the slurry with carbon monoxide to 
precipitate waste calcium carbonate, con- 
tacting the vanadium-enriched solution 
with a basic anion exchange resin, and 
then stripping the adsorbed vanadium 
from the resin with a sodium chloride 
solution.12 Another patent provided for 


s Carlson, O. N., F. A. Schmidt, and D. G. Al- 
exander. Electrotransport Purification and Some 
Characterization Studies of Vanadium Metal. Met. 
Trans., v. 3, No. 5, May 1972, pp. 1249-1254. 

$ Wang, C. T. . and D. W. Bainbridge. The 
Deformation Mechanism for High-Purity Vana- 
dium at Low Temperatures. Met. Trans, v. 3, 
No. 12, December 1972, pp. 3161-3165. 

T Westlake, D. G., S. T. Ockers M. H. 
Mueller, and K. D. Anderson. Reexamination of 
Mar for Allotropy. Met. Trans, v. 3, No. 

7, July 1972, pp. 1711-1713. 

Diercks, D. R. and C. A. Wert. An Electron 
Microscopy Study of Carbide 5 in 
Vanadium. Met. Trans., v. 3, No. 7, July 1972, 
pp. 1699-1708. 

® Mosher, D. R., D. R. Diercks, and C. A. 
Wert. Precipitation of Carbon from Solid Solu- 
tion in Vanadium. Met. Trans., v. 3, No. 12, 
December 1972, pp. 3077-3080. 

» Potter, D. and C. Altstetter. Precipitation of 
VieN in Vanadium. Materials Sci. and Eng., v. 9, 
No. 1, January SSC pp. 43-46. 

11 Hasson, D. F. and R. J. Arsenault. Scaveng- 
ing in Vanadium-Titanium Alloys. J. Less-Com- 


mon Metals, v. 27, No. 3, Tune 1972, pp. 
417-418. 
12 Hass, F. C. (assigned to Oil Shale Corp.). 


Vanadium Recovery Process. U.S. Pat. 3,656,936, 
Apr. 18, 1972. 
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vanadium recovery from ore leach solu- 
tions or other aqueous acidic solutions by 
contacting the solution with a specified 
fluorinated beta-diketone dissolved in kero- 
sene or isooctane, and then stripping the 


vanadium- rich organic phase with a strong 
mineral acid.18 


13 Lucid, M. F. (assigned to Kerr-McGee 
Corp.). Extraction of Vanadium and Copper with 
Fluorinated Beta-Diketones. U.S. Pat. 3,700,416, 
Oct. 24, 1972. 


Vermiculite 


By Frank B. Fulkerson 1 


Crude vermiculite production increased 
12% in 1972. The vermiculite was shipped 
from Montana and South Carolina mines 
to processing plants in 31 States for exfol- 
iation. Apparent consumption of exfoliated 
vermiculite increased 18%. The exfoliated 


material was used mainly as lightweight 
concrete aggregate, as loose fill insulation, 
and in horticulture. Output of crude ver- 
miculite in the Republic of South Africa, 
the only other significant world producer, 
advanced 12%. 


Table 1.—Salient vermiculite statistics 


United Sta 
Sold and used by producers: 

Crude thousand short tons 
Value 33 thousand dollars 
Average value per ton. 
Exfoliated.......... thousand short tons 
Value thousand dollars 
Average value per ton g- 
World: Production, crude. . thousand short tons 


1968 1969 1970 1971 1972 
290 310 285 801 887 
$5,684 $6,805 $6,501 $7,198 $8 , 092 
$19.60 $21.95 $22.81 $283.91 $24.01 
218 250 221 209 247 
$16,845 $19,916 $18,809 $20,885 $24,777 
79.08 879. 66 $85.11 $99.93 $100.31 

421 466 481 459 


DOMESTIC PRODUCTION 


Crude Vermiculite.— The quantity of 
crude vermiculite sold or used by produc- 
ers increased from 301,000 tons in 1971 to 
337,000 tons in 1972. The principal pro- 
ducer was the Construction Products Divi- 
sion, W. R. Grace & Co., which operated 
mines near Libby, Mont., and Enoree, S. C. 
The only other producer was Patterson 
Vermiculite Co., Lanford, S. C. 

W. R. Grace & Co., continued construc- 
tion on a $7 million, 1, 000-ton- per- day 
wet - processing plant near Libby. The new 
facility, scheduled to be completed in 


mid-1973, was being equipped to process 
finer sized ores. 

Exfoliated Vermiculite.— The tonnage of 
exfoliated vermiculite sold or used by pro- 
ducers increased from 209,000 in 1971 to 
247,000 in 1972. The lightweight material 
was produced at 50 plants in 31 States. 
Leading producer was W. R. Grace & Co., 
which operated 26 plants in 22 States. 
Leading States were California, Florida, 
New Jersey, South Carolina, and Texas. 
About 42% of the exfoliated vermiculite 
was produced in the five States. 


CONSUMPTION AND USES 


Lightweight concrete aggregate, loose fill 
insulation, and horticulture were the prin- 
cipal markets for exfoliated vermiculite. 
The quantity used as lightweight concrete 
aggregate increased from 74,400 tons in 
1971 to 80,000 tons in 1972, and the quan- 
tity consumed as loose fill insulation ad- 


vanced from 71,200 tons to 74,000 tons. 
The tonnage consumed in horticulture in- 
creased from 28,000 to 40,000. 

By main categories, the end-use pattern 
was as follows: Aggregates (concrete, plas- 


1 Industry economist, Division of Nonmetallic 


Minerals. 
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ter, cement), 42%; insulation (loose fill, 
block, pipe covering, packing), 34%; agri- 
culture (horticulture, soil conditioning, 
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fertilizer carrier, litter), 21%; and miscel- 
laneous, 3%. 


PRICES 


The Engineering and Mining Journal 
quoted yearend prices for crude vermicu- 
lite as follows: Per short ton, f.o.b. mine, 
Montana and South Carolina, $25 to $38; 
and c.i.f. Atlantic ports, Republic of South 
Africa ore, $35 to $49. 


The average value of crude vermiculite, 
screened and cleaned, at the mine, was 
$24.01 per short ton, compared with $23.91 
in 1971. The average value of exfoliated 
vermiculite was $100.31 per short ton, com- 
pared with $99.93 in 1971. 


FOREIGN TRADE 


Quantities of crude vermiculite were ex- 
ported to Canada and other countries, but 
tonnage figures were not available. The 
Republic of South Africa was the only im- 


WORLD 


The United States and the Republic of 
South Africa produced nearly all the ver- 
miculite used in the free world. Some ver- 
miculite was probably produced in the 
U.S.S.R., but data were not available. 

Early in 1972 Palabora Mining Co. com- 
pleted the expansion and modernization of 
its dry-processing plant in northeastern 
Transvaal, Republic of South Africa. Mill 
capacity was increased from 140,000 tons 
per year to 175,000. Total cost of the mill 
modifications, including a dust collection 
system, was $3.5 million. The new plant 


portant source of vermiculite imports. 'The 
crude vermiculite was imported duty free 
into the United States. 


REVIEW 


gave the company the capability to process 
finer sized ore grades. This increased avail- 
able ore reserves 50%. Demand for the 
finer sizes was increasing. Palabora pro- 
duced a record 163,000 short tons of crude 
vermiculite in 1972. The year's output was 
about 17,000 tons higher than that of 1971. 
Most of the vermiculite was exported to 
Europe; some was also shipped to North 
America, Oceania and the Far East. A new 
subsidiary, Micronized Products, Ltd., was 
formed to market exfoliated vermiculite in 
the filter-aid and related fields. 


Table 2.—Vermiculite: Free world production by country 


(Short tons) 

Country 1970 1971 1972 » 
r ß eens h ves deccm E * 4,818 4,721 e 4,750 

Brazil- oes ² ⁰ Am. ee eee wate Cee see ee 4,674 e° 5,000 ° 5, 
jn EE 801 592 1,474 
AT l ces a sehen re suyan A 8 1,889 1,498 1,027 
South Africa, Republic oſf . 184,367 145,582 163,035 
KE WEE 165 s 22 
United States (sold or used by producers). ...................... 285,331 801 , 488 836,798 
Total- o L 2222 ⅛ ] ]dͥ out eed x E 481,495 458,882 512, 084 

e Estimate. P Preliminary. t Revised. 
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Table 3.—Republic of South Africa: Exports of vermiculite, by country 


(Short tons) 


Country 1970 1971 1972 
Australias sesse T assets see ae aap Sum EZ sees 3,276 4,616 
Belg ooo eet eee bose se Sa Seek 8 1,247 917 
e E TEE 7,147 6,926 
Finland Ee 884 917 
FEI eee ͥ⁰ͥ⁰⁰ ⁰⁰⁰ꝛmt PU derit eL oe lee 11,736 12,771 
Germany, ME ³⅛ ꝛ ¹¹ d e eed ie e iL 14, 926 13,176 
lij nr; PME OU DES ,44 1,442 
lll! ⁰⁰ pe E 21,196 23 ,186 
f; 9,684 9,820 NA 
Netherlands MM 95 1,251 
New /// ⁰oð¹n ³ꝛ mm re gu yd SE m 668 
JJV ³¹ aes vou aot iic e a 8 4,787 4,231 
Swedes. ²ĩ Qn. ⁰0ꝶ;; ͤßꝑꝗ yz m y LE 2, 865 2,294 
FS ũ ” rlllllHnnHnHnHnlnlnnnf y my 8 765 947 
United Kunden,, 81,970 81,975 
United Stateg- ß e ee 12,088 18,130 
nd ð y dE 2, 695 „02 
ü ͥ Dsm er ZG pupa ua s ie 127,612 136,290 142,127 
Total value 1_____ seers esa ⁰ $8,150,288 $8,147,050 $3,715,223 
Average value per ton $24.69 $23.09 $26.14 


NA Not available. 


1 Converted to U S. currency at the rate of 1 rand equals U.S. $1.40. 


TECHNOLOGY 


A patent was issued on the use of exfol- 
iated vermiculite in the thermal insulation 
of a steam injection well. The annular 
space between two strings of casing in the 
well is filled with a slurry of exfoliated 
vermiculite.2 

A process was patented for the use of 
vermiculite in waste water treatment. Ver- 
miculite ore is chemically exfoliated with 
aqueous n-butylammonium chloride, so- 
dium chloride, or lithium chloride to pro- 
duce a bulk material having enhanced 
absorptive and coagulative properties for 
removing contaminants from waste water.3 

A patent on the use of vermiculite to re- 
move oil spills from the surface of oceans, 
lakes, and rivers was issued. To remove the 
oil from the water surface, a wicking com- 
position consisting of asphalt-treated or 
otherwise hydrophobized exfoliated vermic- 
ulite is spread on the water, the oil is ab- 
sorbed in the wicking material, and the 
loaded material is burned.4 

An improved production method for ex- 
foliating vermiculite and simultaneously 
incorporating fertilizer values into the ex- 
foliated material was patented. The ore is 
preheated in a saturated atmosphere to 
maintain its water content prior to ther- 
mal expansion, and the preheated ore is 


mixed with a molten mass of the fertilizer 
salts. The ore is exfoliated by the heat of 
the molten mass, resulting in a semisolid, 
very pliable and workable mass. The mass 
is cooled, and the cooled material is 
ground.5 

A West German patent was granted on 
the preparation of exfoliated vermiculite 
having ion-exchange properties, high water 
absorption, and good insulation character- 
istics. Sized crude ore is exfoliated by irra- 
diation with electromagnetic waves. Prefer- 
ably, the ore is activated before heating by 
incorporating added cations such as 
nitrogen, sulfur, or oxygen. s 


2 Burnside, F. D. (assigned to Shell Oil Co.). 
Thermal Insulation of Wells. U.S. Pat. 3, 650, 327, 
Mar. 21, 1972. 

3 Patil, A. S., J. W. Icraus, and J. Block. 
Vermiculite Use for Waste Water Renovation. 
U.S. Pat. 3,677,939, July 18, 1972. 

4 McGuire, R. G., E. Mitchell, and J. D. Pelle - 
grini, Jr. (assigned to Gulf Research & Develop- 
ment Co.). Method of Removing Oil From the 
Surface of Water and Composition Therefor. 
U.S. Pat. 3, 696,051, Oct. 3, 1972. 

5 Robinson, D. W. (assigned to W. R. Grace 
and Co.). Thermally Expanding Vermiculite and 
Other Thermally Expandable Materials, Utilizing 
SE as Cartier, U.S. Pat. 3,686,134, Aug. 

6 Wada, T. (assigned to Takeda Chemical Indus- 
tries, Ltd., Osaka, Japan). Preparation of Exfoli- 
ated Vermiculite Having Ion-Exchange Properties. 
German Pat. 2,134,516, Jan. 20, 1972. 
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Table 4.—Vermiculite exfoliating plants in the United States in 1972 


Company State County Nearest city 
or town 
Arizonolite e EE Arizona........ Maricopa Phoenix. 
Carolina Wholesale Florist Co North Carolina.. Lee Sanford. 
Cleveland Builders Supply Co- - Ohio Cuyahoga...... Cleveland. 
Construction Products Division, W. R. Grace & Co Arkansas Pulaski......... eie: Pee 
ock. 
California Alameda Newark. 
Los Angeles..... Los Angeles. 
Colorado....... Denver......... Denver. 
Florida......... Broward. ...... Pompano Beach. 
Duval.......... Jacksonville. 
Hillsborough.... Tampa. 
Illinois. ........ Cook.......... Franklin Park. 
Kentucky...... Campbell....... Wilder. 
Louisiana...... Orleans........ New Orleans. 
Maryland...... Prince Georges.. Muirkirk. 
Massachusetts Hampshire Easthampton. 
Michigan Wayne Dearborn. 
Minnesota Hennepin - Minneapolis. 
Missouri St. Louis St. Louis. 
Nebraska....... Douglas........ maha. 
New Jersey..... 8 . Trenton. 
New York...... Cavuga. -.----- eedsport. 
North Carolina. Guilford Ee High Point. 
Oregon......... Multnomah..... Portland. 
Pennsylvania... Lawrence....... Elwood City. 
South Carolina.. Greenville. ..... Travelers Rest. 
Laurens........ Enoree. 
Tennessee...... Davidson....... Nashville. 
Washington..... Spokane . Spokane. 
Wisconsin ilwaukee..... ilwaukee. 
Hyzer & Lewellen................-...-..........- Pennsylvania... Bucks Southampton. 
International Vermiculite oo Illinois Macoupin...... Girard. 
f T Wisconsin Kenosha....... Kenosha. 
La Habra Products, Inc........................... California Orange Anaheim. 
, ß e Dee Eo REX RETE Minnesota...... Ramsey St. Paul. 
Mica Pellets, Ine kk «kk IIlin ois De Kalb De è 
B. F. Nelson Manufacturing Coo Minnesota...... Hennepin....... Minneapolis. 
Patterson Vermiculite Coo South Carolina Laurens Lanford. 
Robinson Insulation Coo Montana Cascade Great Falls. 
North Dakota Ward.......... Minot. 
The Schundler Co.................--.......-..... New Jersey Middlesex...... Metuchen. 
Southwest Vermiculite Co. .......................- New Mexico.... Bernalillo....... Albuquerque: 
Strong-Lite Products............------------------ Orson ee Jefferson_______ Pine 
Supreme Perlite Co Oregon Multnomah..... Portland. 
Texas Vermiculite Co Oklahoma . Oklahoma Oklahoma City. 
Texas Bex ar San Antonio. 
Dallas S 
Vermiculite of Hawaii, Ine Hawaii Honolulu Honolulu. 
Vermiculite Industrial Corp: ms nns ee Za ae Pennsylvania... Allegheny...... Pittsburgh. 
Vermiculite-Intermountain, Ine Utah Salt Lake Salt Lake. 
Vermiculite Products, Ine .....................- Texas Harris Houston. 


Zinc 


By Albert D. McMahon,’ John M. Hague,? and Herbert R. Babitzke 1 


The producing segments of the domestic 
zinc industry operated at low levels in 
1972, but the use of zinc almost reached 
the record high of 1966. A large number 
of small and intermittent producing mines 
active in 1971 were idle in 1972, and sev- 
eral significant operations closed, which re- 
sulted in an annual production loss of 
24,000 short tons. The number of mines 
reporting zinc production to the Bureau of 
Mines declined from 214 in 1970 to 142 in 
1971 and 68 in 1972. The new zinc-copper 
mine in Maine, byproduct zinc from the 
Brushy Creek mine in Missouri, and the 
coming expansion of the Balmat mine in 
New York should reverse the decline in 
U.S. mine production of recent years. The 
closure of a slab-zinc-producing plant, the 
largest electrolytic zinc refinery in the 
United States, a 17% drop in zinc concen- 
trate imports and decreased mine produc- 
tion were the principal reasons for the 
140,000 ton decline in smelter production 
during 1972. This loss of supply was par- 
tially replaced by releases of slab zinc from 
the national stockpile authorized by Public 
Law 92-283. Substantial increases in de- 
mand for most all use categories were in 
response to greater industrial activity in 
1972. The automotive, construction, and 
appliance industries, the major consumers 
of zinc for diecastings, galvanizing, and 
brass and bronze products all improved 
over 1971. Demand followed the seasonal 
pattern, increasing each month to a high 
in May, receding during the vacation 
months of June and July, rising again to a 
peak for the year in October, then declin- 
ing for the last 2 months. Record quanti- 
ties were used: Galvanizing reached a rec- 
ord high; 1972 was the third largest year for 
zinc diecastings; and for brass products, 
1972 was surpassed only by the World War 
II years, 1941 through 1945. 


General Services Administration (GSA) 
sales of zinc during the first 3 months of 


1972 depleted the balance authorized 
under Public Law 89-322. New legislation 
for the release of an additional 515,200 
tons became law in the latter part of April 
after negotiations between GSA and pri- 
mary producers developed an agreeable 
disposal plan. Approximately 190,000 tons 
were committed from May through Decem- 
ber. Revisions of the disposal plan will 
allow depletion of the balance by the end 
of the first quarter of 1974. 

Total imports (zinc in concentrates plus 
metal) increased to 777,500 tons, 17% 
higher than those of 1971: The zinc content 
of imported concentrates declined 2697 and 
imports of metal totaling 522,600 tons were 
up 64%. 

Throughout 1972 the price of domesti- 
cally produced Prime Western zinc was 
controlled by the Price Commission. It al- 
lowed increases of 1 cent and 1/2 cent per 
pound in April-May and December respec- 
tively, raising the ceiling price to 18.5 
cents per pound. Foreign zinc sold in the 
United States commanded at least a 1 cent 
premium as Australian, Canadian, Mexi- 
can, and Peruvian producers increased the 
price of their zinc in the United States 
some time prior to the raises allowed U.S. 
producers by the Price Commission. 

Legislation and Government Programs.— 
The GSA sold 20,580 tons of zinc during 
the first quarter of 1972. This zinc was all 
that remained under the authorization of 
Public Law 89-322 enacted November 4, 
1965, for disposal of 200,000 tons of zinc 
from the national stockpile. On April 26, 
1972, the President signed Public Law 
92-283 authorizing release of approxi- 
mately 515,000 short tons of zinc over a 
period of years of which 440,000 tons was 
to be released through primary domestic 
producers and 75,000 tons was for sale by 


1 Physical scientist, Division of Nonferrous Met- 


b 
= 


A Mining engineer, Division of Nonferrous Met- 
als. 
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GSA on an off-the-shelf basis. This zinc 
was in excess to stockpile requirements, 
and all zinc released was for domestic con- 
sumption only. The inventory up to objec- 
tive is 560,000 tons. Sales under Public 
Law 92-283 through December 31, 1972, 
were 190,668 tons: 128,450 tons to primary 
domestic producers and 62,218 tons as shelf 
item sales. As a result of the rapid draw- 
down of the 75,000 tons off-the-shelf zinc, 
release under the program was temporarily 
suspended on December 18, 1972, and a re- 
vised program was issued January 15, 1973. 
The revised program offered 6,400 tons of 
zinc each calendar quarter through June 
1973, followed by 6,250 tons per quarter as 
long as zinc remained available for sale to 
domestic primary producers under their 
long-term agreements with GSA. The set-a- 
side program was revised upward effective 
July 1, 1973, to allow releases of 25,000 
tons of zinc to domestic consumers per 
quarter and at the same time allowing 
producers to draw more zinc from the 
stockpile. On December 31, 1972, approxi- 
mately 313,552 tons of zinc remained to be 
released through primary domestic produc- 
ers, and 12,782 tons remained from the 
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original 75,000 tons set-aside for off-the- 
shelf sales. No transfers of zinc to Govern- 
ment agencies were made in 1972, leaving 
a balance of 22,097 tons of the 50,000 tons 
approved in Public Law 89-9 passed April 
2, 1965. 

During the year producers remelted 
75,840 tons of GSA zinc, and 37,806 tons 
was purchased for direct shipment to cus- 
tomers without altering its form, an addi- 
tional 62,218 tons was released off-the-shelf 
directly from GSA to consumers, and 
20,580 tons was sold under Public Law 
89-322 resulting in a total of 196,444 tons. 
However, the GSA stockpile report to the 
Congress shows a decrease of 188,954 tons 
in the physical inventory of zinc during 
the year which reflects nondelivery of some 
orders, therefore it may be concluded that 
188,354 tons of stockpile zinc entered the 
zinc supply during 1972. 

The President's economic stabilization 
program, which entered Phase 2 November 
12, 1971, continued through 1972. The pro- 
gram made it mandatory for domestic zinc 
producers to justify to the Price Commis- 
sion price increases in their products. A 
criteria of cost justification and a profit 


Table 1.—Salient zinc statistics 


1968 1969 1970 1971 1972 
United States: 
Production: 
Domestic ores, recoverable I 
content short tons 529, 446 553, 124 534, 136 502, 543 478,318 
Value thousands.. $142,950 $161,512 $163,650 $161,819 $169 , 808 
Slab zine: 
From domestic ores 
short tons 499 , 491 458,754 403,953 403,780 400,969 
From foreign ores. .do. .... 521,400 581,843 473, 858 362,683 232,211 
From scrap........- o---- 79,865 70,553 77,156 80,923 78,718 
Total........... do.... 1,100,756 1,111,150 954,967 847,356 706,898 
Secondary zine do.... 76,092 807,714 264,074 r 279,399 298 , 778 
Exports of slab zinc. ....... do- 33,011 9,298 288 13,346 4,824 
Imports (general): 
Ores (zinc content). __ _ _ do- 543,366 602,120 525,759 342, 521 254, 868 
Slab zinc. ............. do.... 804,576 324, 776 270, 413 819,568 522,612 
Stocks, December 31: 
At producer plants do- 65,379 65,788 98,314 r 41,220 21,181 
At consumer plants do 101,818 102,007 92,674 91,528 126,141 
Government stockpile._.do.... 1,160,606 1,142,185 1,141,490 1,137,937 949,583 
Consumption: 
Slab zinc. ee do.... 1,350,656 1,885,380 1,186,951 1,254,059 1,418,849 
All classes. ............ do.... 1,745,357 1,814,167 1,571,596 1,650,694 1,828,753 
Price: Prime Western 2 
cents per pound 18.50 14.65 15.82 16.18 17.75 
World: 
Production 
Mine short tons. 5,488,540 5,888,298 6,028,488 6,155,074 6,157,628 
Smelter. .............. do.. 65,100,953 5,482,489 5,320,771 5,175,426 5,615 , 408 
Price: Prime Western grade, 
London....... cents per pound 11.89 12.96 13.36 14.08 17.18 
r Revised 


1 Excludes redistilled slab zinc. 


2 1968-1970, East St. Louis price; 1971-72 delivered price. 
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margin test was used to determine if a 
price increase was warranted. 

The International Lead and Zinc Study 
Group held its 16th annual meeting in Ge- 
neva, Switzerland, November 16, 1972. 
Meetings of various committees and sub- 
committees were held before and during 
the session. The 1972 forecasts made at the 
15th annual meeting for world zinc mine 
and metal production were reduced to esti- 
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mates of 4,810,000 short tons and 4,540,000 
tons, respectively. The zinc metal consump- 
tion forecast was increased to an estimated 
4,788,000 tons. Forecasts for 1973 showed 
substantial increases in mine and metal 
consumption. Other topics discussed were 
research and development, long-term pro- 
jections, consumption trends, trade lib- 
eralization, new mine and smelter projects, 
and scrap. mE 
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Figure 1.—Trends in the zinc industry in the United States. 
DOMESTIC PRODUCTION 


MINE PRODUCTION 

Mine production of recoverable zinc in 
the United States declined 5%, in 1972 to 
478,318 tons, the lowest annual output 
since 1961. Production was reported in 18 
States. Five States recorded increases over 
1971, and 13 States recorded decreases. 
Tennessee led the Nation in zinc produc- 
tion for the 15th consecutive year with 
101,722 short tons, 15% below that of 


1971. Colorado ranked second with a 4% 
increase, Missouri ranked third with a 28% 
increase, and New York ranked fourth 
with a 4% decrease from 1971. Nevada 
mine production dropped to zero and 
Montana dropped to 12 tons for 1972. The 
States east of the Mississippi River ac- 
counted for 5595 of the U.S. 1972 mine 
production. 


Sources of zinc production for 1972 are 
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shown in table 4 according to the princi- 
pal metal or combination of metals ex- 
tracted. The percentage distribution is as 
follows: Zinc ore, 57%; zinc-lead ores, 
21%; lead ores, 14%; copper-zinc and cop- 
per-lead-zinc ores, 6%; and from all other 
sources, 2%. Less high grade zinc ore was 
mined in 1972, but there was a net in- 
crease in the zinc content over that of 
1971. The average zinc content of the 65 
million tons of zinc ore mined in 1972 was 
4.23% (274,440 tons of zinc) compared 
with 6.8 million tons of ore averaging 
3.7495 zinc (256,247 tons of zinc) in 1971. 

The 25 leading mines listed in table 5 
accounted for 89% of the domestic recover- 
able mine production. The five leading 
mines produced 86%, and the first 10 
mined 56%. 

Tennessee maintained its rank as the 
leading producing State in 1972. Produc- 
tion from mines of the American Smelting 
& Refining Co. (ASARCO) continued as 
planned in 1972 and amounted to 75,200 
tons of zinc. The Coy mine, the smallest of 
the four operating units, was shutdown in 
August to start a development program 
that will increase production capacity.3 
The Mascot mill, which has operated since 
1918, will be replaced by a new one with 
20% more capacity. The new mill, sched- 
uled for completion by mid-1974 at a cost 
of $6.3 million, will be built at the Young 
mine site and will process ores from the 
Young, Coy, and Immel mines. Ore from 
the New Market mine was processed at 
the New Market mill. Zinc reserves at 
ASARCO's Tennessee mines have been es- 
timated in excess of 77 million tons of ore 
averaging 3% to 4% zinc. Two valuable 
mill byproducts from the Mascot and the 
Young concentrators are marketed by 
ASARCO’s American Limestone Co. Tail- 
ings are used for agricultural limestone, and 
the sink-float reject is sold as crushed 
stone.* 

The New Jersey Zinc Co. closed the Flat 
Gap mine October 1, 1972. Operations at 
Flat Gap began in 1959, and except for 3 
years, it was one of the 25 largest U.S. 
producers every year including 1972. The 
Jefferson City mine of The New Jersey 
Zinc Co. and the Zinc Mine Works of U.S. 
Steel Corp. in east Tennessee operated 
throughout the year. Work is underway to 
develop a mine and mill at Elmwood in 
central 'Tennessee.5 Occidental Minerals 
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Corp. (Oxymin) , a subsidiary of Occiden- 
tal Petroleum Corp., continued evaluation 
of its central Tennessee discovery and 
leased additional acreage in this area. De- 
velopment of this property was under dis- 
cussion with a major mining company. s 

Mine production in New York, all from 
the Balmat-Edwards Division mines of St. 
Joe Minerals Corp., was 4% lower than in 
1971. Output is expected to increase from 
63,500 tons in 1972 to 100,000 tons in 
1973.7 

Production in New Jersey, Pennsylvania, 
and Virginia by The New Jersey Zinc Co. 
was 1,000 tons, or 1.4% below that of 1971. 
A mining method change instituted at the 
Sterling mine at Ogdensburg, NJ. i 
creased output substantially. Operation at 
the Friedensville mine at Center Valley, 
Pa., for a long time the company’s highest 
profit producer, were seriously affected by 
ground subsidence problems and flooding 
caused by Hurricane Agnes.8 

In Colorado, mine output increased 4% 
in 1972 to almost 64,000 tons and another 
record. New Jersey Zinc Co.’s Eagle mine 
produced the largest tonnage of zinc, al- 
though somewhat less than last year. The 
Resurrection mine, a joint venture owned 
equally by Resurrection Mining Co. (a 
100% owned subsidiary of Newmont Min- 
ing Corp.) and ASARCO, was next and 
operated continuously during 1972. Ore 
milled during 1972 averaged 7.6% zinc, 
3.9% lead, and 2.4 ounces of silver per 
ton. Rated mill capacity of 700 tons of ore 
per day was not maintained consistently 
during 1972, but additional production 
from the recently opened No. 5 ore body 
should bring it up to near capacity during 
1973. Ore reserves as of January 1, 1973 
were estimated at 2,609,500 tons averaging 
9.92% zinc, 5.16% lead, and 2.53 ounces of 
silver and 0.068 ounce of gold per ton.9 
Newmont Mining Corp.’s Idarado mine 
was Colorado’s third largest producer and 
the Sunnyside mine of Standard Metals 
Corp. ranked fourth. At the Idarado mine, 


3 American Smelting & Refining Co. 1972 An- 
nual Report. P. 9. 

4 American Smelting E: Refining Co. Fourth 
Quarter Report. 1972, p 

5 Gulf & Western iras. Inc. 1972 Annual 
Report. P. 20. 

* Occidental Petroleum Corp. 1972 Annual Re- 
port. P. 12. 
aS 1 Fu Joe Minerals Corp. 1972 Annual Report. 


$ Page 20 of work cited in footnote 5. 
i 9 EE Mining Corp. 1972 Annual Report. 
p. 
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development during 1972 resulted in addi- 
tions to ore reserves exceeding the tonnage 
mined and milled. Ore reserves at the end 
of 1972 were 2,865,000 tons averaging 
4.80% zinc, 3.31% lead, 0.74% copper, and 
0.03 ounce of gold and 1.75 ounces of sil- 
ver per ton. Labor continues to be in 
short supply, but training programs during 
the year helped to increase the Company's 
mining efficiency.10 

Mine production of zinc in Maine at 
5,820 tons, was approximately the same as 
in 1971. Callahan Mining Corp.’s Penob- 
scot mining and milling operations ended 
in July 1972 because ore reserves were ex- 
hausted. Funds set aside by the Callahan 
Mining Corp. were used to restore the area 
in a manner considered desirable by a 
committee of local and State representa- 
tives in cooperation with Federal agencies. 
In 1967, Callahan Mining Corp. The Su- 
perior Oil Co., and The New Jersey Zinc 
Co. joined in a program of primary explo- 
ration in Maine and adjacent areas that 
has proven encouraging. Two properties 
are scheduled for testing by drilling in 
1973, and several others are in earlier 
stages of examination. 11 Kerramerican, 
Inc., a U.S. subsidiary of the Canadian 
company Kerr Addison Mines Ltd., has 
60% interest in the Blue Hill mine at 
Blue Hill, Maine, after financing it to pro- 
duction at a cost of 56.3 million. The 
other 40% being retained by Black Hawk 
Mining Ltd., the company that did exten- 
sive development work at the mine in the 
1960’s. Production started October 4, 1972, 
and during the last quarter 53,000 tons of 
ore averaging 0.56% copper and 9.90% 
zinc were milled to 186 tons of copper and 
4,500 tons of zinc in separate concentrates. 
All ore milled resulted from development 
work. The mill treated an average of 950 
tons of ore per day 5 days per week be- 
cause mine development was behind sched- 
ule owing to inexperienced miners and the 
structural complexity of the ore. Ore re- 
serves as of December 31, 1972, including 
an allowance for dilution, were estimated 
as follows: Main Zone—zinc ore 682,000 
tons (14.0% zinc and 0.4% copper), zinc- 
copper ore 223,000 tons (9.495 zinc and 
1.4% copper) Mammoth Zone—zinc ore 
147,000 tons (15.995 zinc and 1.1% cop- 
per) copper ore 366,000 tons (2.1% cop- 
per and 1.2% zinc), L.S.P. Zone—copper 
ore 150,000 tons (2.295 copper). Explora- 
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tory surface diamond drilling was resumed 
late in the year.12 


Missouri moved up to third place among 
the zinc producing States with an increase 
in mine production of 28% for 1972. By- 
product zinc production by St. Joe Miner- 
als Corp. Southeast Mining and Milling 
Division, was 5% lower than in 1971. The 
Buick mine-mill-smelter complex owned by 
American Metal Climax, Inc. (AMAX) 
and Homestake Mining Co. increased pro- 
duction as a result of mining a larger ton- 
nage of higher grade ore. During 1972 
about 1,447,000 tons of ore was mined and 
milled, and 189,000 tons of lead concen- 
trate and 82,000 tons of zinc concentrate 
were produced. The zinc concentrate was 
shipped to AMAX's zinc smelter at Black- 
well, Okla., for treatment.13 


Byproduct zinc output by the Ozark 
Lead Co. in 1972 was slightly lower than 
in 1971 although production of lead in 
concentrate increased 25%. The Magmont 
mine at Bixby, Mo., operated by Cominco 
American Inc., a joint venture of Cominco 
Ltd. and Dresser Industries, Inc., produced 
1,034,000 tons of ore averaging 7.9% com- 
bined lead and zinc compared with 
1,040,000 tons of ore with 8.5% in 1971.14 


Mine production of zinc in Idaho for 
1972 declined 14% to 38,600 tons. The 
Bunker Hill mine operated by the Bunker 
Hill Co., a subsidiary of Gulf Resources & 
Chemical Corp., produced slightly more 
ore in 1972, but the average grade of zinc 
declined. Mining from the zinc ore zones 
in the upper levels using "blast hole stop- 
ing" began at a satisfactory rate in the lat- 
ter part of the year. Greater efficiency re- 
sults when this method can be used to 
mine large blocks of ore. Exploration and 
mine development work will be resumed 
and accelerated after improvement projects 
have been completed.15 The Star-Morning 
mine, 70% owned by the Bunker Hill Co. 
and 30% by Hecla Mining Co., produced 
263,595 tons of ore containing 7.36% zinc 
in 1972, compared with 246,053 tons with 
6.72% zinc in 1971. Extensive development 


10 Pages 8-9 of work cited in footnote 9. 
11 Callahan Mining Corp. 1972 Annual Report. 


P. 7. 

12 Kerr Addison Mines Ltd. 1972 Annual Re- 
port. Pp. 6-7. 

13 American Metal Climax, Inc. 1972 Annual 
Report. P. 17. 

14 Cominco Ltd. 1972 Annual Report. P 

15 Gulf Resources & Chemical Corp. 
nual Report. P. 24 
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was completed in 1972 including sinking 
the No. 4 shaft to the 7,900-foot level, 
2,000 feet of new openings on the 7,500- 
foot level, 2,500 feet of development of 
veins other than the main vein and 650 
feet of cross cutting on the 1,700-foot 
level.16 Independent contractors operated 
the Gray Rock section of the Monitor 
mine, owned by Day Mines Inc. They pro- 
duced and milled 20,259 tons of ore aver- 
aging 8.90% zinc, 2.80% lead, and 1.15 
ounces silver per ton. Ore reserves at the 
end of the year were adequate for 2 years 
of operation at the present rate of 
production.17 

Utah’s mine output of zinc was 15% 
lower in 1972 than in 1971. The Mayflower 
mine, leased by the Hecla Mining Co. 
from New Park Resources, Inc., in 1961, 
was closed on December 31, 1972, and the 
agreement was terminated. Production in 
1972 totaled 114,604 tons of ore containing 
0.96 ounce of gold and 5.95 ounces of sil- 
ver per ton, 3.22% lead, 2.01% zinc, and 
1.35% copper, compared with 124,354 tons 
assaying 0.51 ounce of gold and 5.12 
ounces of silver, 4.01% lead, 2.44% zinc, 
and 1.26% copper during 1971.18 Produc- 
tion at Kennecott Copper Corp.'s Tintic 
Division was higher in 1972 than in 1971 
owing to slightly improved working condi- 
tions and a new ore zone discovered east 
of the main Burgin ore zone. The critical 
shortage of skilled miners continued 
throughout the year, requiring the assign- 
ments of mine development on a priority 
basis.19 

Mine production of zinc in Arizona in- 
creased 30% in 1972. Cyprus Mines Corp.’s 
wholly owned Bruce mine near Bagdad op- 
erated at near capacity and produced 
10,600 tons of zinc and 3,400 tons of cop- 
per in concentrates from 96,211 tons of ore 
assaying 13.7% zinc and 3.92% copper. 
The shaft was sunk to 2,320 feet from 
where an inclined tunnel was driven in 
mineralization 95 feet below the shaft bot- 
tom. Ore has been developed between the 
2,150- and 2, 300-foot levels that will extend 
the life of the mine at least 1 year. Known 
reserves are sufficient for at least 5 years at 
the present operating rate.20 In 1972, mine 
output of zinc in New Mexico declined 9% 
from that in 1971. At ASARCO's Ground 
Hog unit in New Mexico, mining began 
on ore bodies leased in 1971, which are an 
extension of the Ground Hog deposit.21 
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In Washington, 1972 zinc mine produc- 
tion increased 12% to almost 6,500 tons. 
Pend Oreille Mines and Metals Co. mined 
and milled 216,000 tons of ore and pro- 
duced 11,000 tons of zinc concentrate. The 
decline to the “Yellowhead Formation” 
started during the last quarter was ad- 
vanced 805 feet leaving 2,365 feet to the 
target area. Another decline produced 
11,600 tons of ore from the Lower Dolo- 
mite in August and September.22 Callahan 
Mining Corps property near Colville, 
Wash., was tested and confirmed for ame- 
nability to low-cost underground mining 
methods, However, the grade of the depos- 
its was lower than hoped to justify equip- 
ping for production. A partner will be 
sought to share the larger expenditure re- 
quired to prove addition] tonnage. 23 

Wisconsin mine production of zinc de- 
creased 35% in 1972 because of mine clo- 
sures in 1971. A 10% reduction to 11,400 
tons was registered for Illinois in 1972. 


SMELTER AND REFINERY PRODUCTION 


U.S. slab zinc production at smelters and 
electrolytic plants declined 17% from last 
year to 706,898 short tons in 1972. The 
decline reflected the closure of four plants 
in 1971 and one in 1972, and decreased 
domestic mine production and imports of 
zinc concentrate. Monthly data published 
by the Zinc Institute, Inc., showed a 
decline in production through the year 
with a low in September and December. 
Average monthly primary smelter produc- 
tion was 20% less in the last 6 months 
compared with the first 6 months of 1972. 
Shipments were lower throughout the year 
even with the inclusion of GSA stockpile 
zinc and a drawdown in producers' stocks. 
Producers' stocks declined 37% from 50,589 
tons to 31,775 tons during the year. In 
addition to slab zinc production, producers 
purchased 113,646 tons of GSA stockpile 
zinc during the year; they shipped 37,806 
tons directly to customers and remelted 
75,840 tons for upgrading. 

The closure of The Anaconda Compa- 
" 3 Hecla Mining Co. 1972 Annual Report. P. 8. 

1! Day Mines, Inc. 1972 Annual Report. P. 3. 


18 Page 8 of work cited in footnote 16. 
19 Kennecott Copper Corp. 1972 Annual Report. 


p. 22. 
2 Cyprus Mines Corp. 1972 Annual Report. P. 


21 Page 7 of work cited in footnote 3. 

22 Pend Oreille Mines and Metals Co. Third 
Quarter Report. 1972, p. 2. 

?3 Page 7 of work cited in footnote 11. 
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ny's Great Falls, Mont., electrolytic plant on 
August 4, 1972, decreased the Nation's 
annual production capacity for zinc by 
163,000 tons to 721,500. Another closure 
was announced for the horizontal retort 
smelter at Blackwell, Okla., at the end of 
1973 reducing total capacity to 649,500 
tons. 

Refined zinc production at primary 
smelters and electrolytic refineries was 
derived from the following: Domestic ore, 
5795; foreign ore, 3395; and scrap, 10%. 
The quantity of slab zinc produced from 
domestic ore in 1972 was slightly less than 
in 1971 but that from foreign ore and 
scrap decreased 36% and 9%, respectively. 
Primary refined zinc produced at electro- 
lytic plants was 1995 lower than in 1971 
and accounted for 37% of the total slab zinc 
produced; smelter production (distilled) 
was down 16% and made up 539, of the 
total Redistilled secondary slab zinc pro- 
duced from scrap by primary smelters 
declined 895 and contributed 995 of the 
total; the decrease from secondary smelters 
was 13% for 1.5% of the total. Production 
of all grades of zinc declined except for an 
895 increase for Brass Special. Distribution 
of the total by grades was as follows: Spe- 
cial High, 4495; High, 695; Intermediate, 
695; Brass Special, 11%; and Prime 
Western, 33%. 

During 1972 ASARCO at Corpus Christi, 
Tex. completed installation. of a new 
Lurgi fluid-bed roaster and a $3.2 million 
water treatment plant that can handle both 
normal plant effluent and rainwater runoff. 
Other projects to complete the moderniza- 
tion program and increase plant capacity by 
15% were being studied.?* The ASARCO 
horizontal retort zinc smelter had operated 
since mid-1969 in accordance with a vari- 
ance issued and renewed periodically by the 
Texas Air Control Board (TACB). Several 
studies conducted by a consulting firm and 
the company resulted in the same conclu- 
sion confirming the company's inability to 
meet the costs of the extended control 
facilities required to comply with TACB 
regulations. At one TACB hearing 
ASARCO urged the Board to permit the 
plant to be operated until mid-1975. At 
two subsequent hearings TACB voted to 
require the smelter to be in compliance 
with the States’ air quality standards by 
December 31, 1973. However, at the hear- 
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ing on July 26, 1973, ASARCO successfully 
appealed that decision and the Board 
voted (six to two) to allow the smelter to 
operate until May 31, 1975.25 


AMAX exercised its option to purchase 
the American Zinc Co. electrolytic zinc 
plant at Sauget, III., in June for $3 mil- 
lion. AMAX will spend $19.4 million on 
plant improvements, process changes, and 
environmental protection systems.2¢ The 
plant was scheduled to start up in the 
second quarter of 1973 and is expected to 
reach full capacity of 84,000 tons of Special 
High grade zinc annually by 1975. This 
production will be accompanied by 1.35 
million pounds of byproduct cadmium and 
150,000 tons of sulfuric acid.27 AMAX 
announced in May the phasing out of the 
horizontal retort smelter at Blackwell, 
Okla., by the last quarter of 1973. This 
decision resulted from a determination 
that the plant could not compete profita- 
bly with the more modern electrolytic 
units.28 The age of the plant and the 
nature of the process also render it obso- 
lete in terms of current air quality 
standards.29 

St. Joe Minerals Corp. produced 235,649 
tons of zinc (zinc equivalent) in 1972 just 
slightly more than in 1971. Installation of 
a new sulfuric acid plant held back a 
larger output which should increase signif- 
icantly in the future. A 40,000-ton expan- 
sion was scheduled for the next 3 years. 
Production of zinc oxide increased and 
shipments rose 46% due to the strong 
demand by the rubber and paint indus- 
tries. The State of Pennsylvania requires 
St. Joe to recover in excess of 98% of the 
input of sulfur, whereas the Environmental 
Protection Agency (EPA) guideline was 
90%. The Monaca, Pa., smelter recovery 
has been better than that required by EPA 
over the years, but the cost of meeting 
Pennsylvania regulations was estimated at 
$10 million. The ability to install the nec- 
essary process control equipment by 1977 
wil depend on the success of research to 
be conducted in 1973-74. 


24 Page 9 of work cited in footnote 3. 

25 Metals Week. Amarillo Smelter Reprieved 
Until 1975. V. 44, No. 31, July 30, 1973, p. 3. 

2 AMAX Lead & Zinc, Inc. Zinc Highlights. 
July 12, 1972, 1 p. 

27 Page 17 of work cited in footnote 13. 

28 Work cited in footnote 26. 

2 Page 17 of work cited in footnote 13. 
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The New Jersey Zinc Co. reported an 
increase of 33% in net sales in fiscal 1972 
compared with fiscal year 1971. Operating 
income also increased 64%. Zinc metal 
production was down 10% from that of 
1971, but pigment production was up 21%. 
Metal production for fiscal 1972 was 97,000 
tons, and pigment production was 147,000 
tons. Even though the Palmerton, Pa., 
smelter was operating at full capacity, the 
company had difficulty in meeting orders. 
Strong demands were also encountered for 
zinc oxide and zinc dust. To meet the 
demand, the company proposed to build a 
plant in Aubry, France, to manufacture a 
complete line of zinc oxide; the plant was 
scheduled to be in operation by mid-1973. 
In completing the phase out of the former 
operations at Depue, Ill., the company has 
leased its agriculture chemical facilities to 
the Mobil Oil Corp. The New Jersey Zinc 
Co. continued its use of a portion of the 
Depue zinc refinery to produce zinc dust 
pigment from zinc scrap.30 The company 
has also announced that it was planning to 
expand its facilities at Palmerton. 

The Bunker Hill Co. in Idaho produced 
101,700 tons of zinc in 1972, 8.2% more 
than in 1971. Engineering commenced on a 
leach-electrowinning facility for the recov- 
ery of copper from matte, spiess, and resi- 
dues from the lead and zinc plants. The 
new plant may come onstream in 1974. 
The material that will be processed at this 
plant was sold to other producers in the 
past. The operation of Bunker Hill was 
much improved in 1972 over that of 1971. 
During discussions between the company, 
the State of Idaho, and EPA regarding 
sulfur dioxide emissions and effluent treat- 
ment to the south fork of the Coeur 
d'Alene River, it was decided that Bunker 
Hill will be able to meet the State plan, 
but EPA has not promulgated final regula- 
tions for Northern Idaho and Eastern 
Washington area.31 Company officials have 
also considered adding to its zinc-produc- 
ing capacity. 

National Zinc Co. was sold to investors 
from Bartlesville, Okla.; however, National 
Zinc continued to manage the inspection 
for the new owners. The company oper- 
ated the Bartlesville plant since its incep- 
tion in 1907. The plant has a horizontal 
retort smelter that produces over 50,000 
tons of slab zinc per year. Plans were to 
convert the operation to an electrolytic 
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plant during the next 2 years with the 
same capacity. 

Secondary Zinc Smelters.—Zinc recovered 
from zinc-bearing scrap was 387,761 tons in 
1972, an 8% increase over that of 1971. 
New scrap consisting of semimanufactured 
forms, primarily zinc- and copper- base 
alloys, accounted for 79% of the new and 
old scrap processed. When compared with 
1971, increases in zinc recovery were real- 
ized for all categories of new scrap, and 
copper- and aluminum-base alloys in old 
scrap; but decreases were noted for zinc- 
and magnesium-base alloys. Most of the 
zinc recovered, 4695, was from brass and 
bronze followed by slab zinc, 2395; chemi- 
cal products, 1395; and zinc dust, 10%. 

Slag-Fuming Plants.—Slag fuming plants 
process hot and cold lead blast-furnace 
slags, which contain 7% to 15% zinc, to 
produce zinc oxide fume. The oxide is 
sent either to zinc smelters or electrolytic ` 
refineries for recovery of zinc, or it is sent 
to the consumers as zinc oxide. During the 
year three plants were operating: 


AS ARCO El Paso, Tex. 
AS ARCO East Helena, Mont. 
The Bunker Hill Co _ Kellogg, Idaho 


The East Helena plant was purchased 
by ASARCO from The Anaconda Com- 
pany during the year. The transfer took 
place on July 3, 1972. 

Byproduct Sulfuric Acid.—In 1972, there 
were nine plants with facilities for roasting 
zinc sulfide concentrates. Seven plants were 
equipped with sulfuric acid producing 
units, one of which was solely a roasting 
operation producing calcine for processing 
to zinc oxide or zinc metal. Two horizon- 
tal retort smelters did not have sulfuric 
acid producing facilities. In 1972, produc- 
tion of byproduct sulfuric acid from the 
zinc plants and two lead smelters was 
859,103 tons, compared with 971,946 tons 
in 1971. 

Zinc Dust.— Production of zinc dust was 
59,358 short tons in 1972, an increase of 
18% over that of 1971. Zinc dust produced 
from distilled scrap metal accounted for 
40,123 tons, 41% more than in 1971. 


% Page 20 of work cited in footnote 5. 
31 Pages 24-25 of work cited in footnote 15. 
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CONSUMPTION AND USES 


Consumption of slab zinc in the United 
States during 1972 was 1,418,349 tons, an 
increase of 13% over that of 1971. The 
zinc content of ore and concentrate used 
directly to make pigments and salts and in 
galvanizing was 118,305 tons (119,254 in 
1971): and the zinc content of scrap proc- 
essed to make alloys, zinc dust and salts 
totaled 292,009 tons, up 5% from 1971. 
The overall total was 1,828,753 tons, an 
increase of 11% over that of 1971. 

Slab zinc consumption was reported by 
nearly 600 users in 1972. Galvanizing 
accounted for 36% of the total slab zinc 
consumed; brass products, 14%; diecasting 
alloys, 40%; other zinc-base alloys, 1%; 
rolled zinc, 395; zinc oxide, 4%; and other 
uses, 2%. Nearly all the use categories 
showed gains over last year. Of the 164,290 
tons net gain, 43,452 tons of the increase 
was used in galvanizing, 41,661 tons for 
brass products, 62,109 tons for diecasting 
alloys, 6,364 tons for rolled zinc, and 
11,949 tons for zinc oxide. Losses were 
noted in other uses. 

Distribution of slab zinc consumed in 
1972, by grade, is as follows: Special High 
grade, 49% High grade, 10%; Intermedi- 
ate, 2%; Brass Special, 9%; Prime West- 
ern, 3095; and Remelt less than 0.1%. 
Compared with 1971, consumption of all 
grades  increased—Special High grade, 
12%; High grade, 25%; Intermediate, 
1495; Brass Special, 1795; Prime Western, 
995; and Remelt, 40%. 

Slab zinc consumed by rolling mills in 
1972 was 45,216 tons, a 16% increase over 
that of 1971. Production of rolled zinc 
products increased 18%, to 45,216 tons. 
Sheet and strip consumed 62%, and 30% 
was used for  photoengraving plate. 
Imports doubled over last year to 485 
tons, and exports increased 43%, to 2,419 
tons. More than 40,000 tons of zinc was 
rerolled from scrap in 1972, and the total 
rolled was $86,980 tons, compared with 
58,539 tons in 1971. 

The leading consumers of slab zinc in 
1972 by State were Ohio with 14% of the 
total, followed in order by Illinois with 
13%, Pennsylvania 12%, Michigan 11%, 
Indiana 10%, and New York 8%. The 
industries using zinc in these six States 
accounted for 68% of the slab zinc con- 


sumed, which was the same percentage as 
the last 2 years. Michigan was first in the 
use of zinc for diecastings, Ohio was for 
galvanizing, and Connecticut for brass mill 
products. 


ZINC PIGMENTS AND SALTS 


Production.—Published data for zinc 
pigments and compounds include two 
major items, zinc oxide and zinc sulfate. 
Information for leaded zinc oxide and zinc 
chloride was withheld in 1971 and 1972 to 
keep individual company data confidential. 
Figure 2 shows the trends in leaded zinc 
oxide and zinc chloride shipments prior to 
1971. 

Production of zinc oxide in 1972 was 
237,015 tons, a 10% gain over 1971 produc- 
tion. Shipments increased by a greater per- 
centage, reducing stocks to a low level. 
Zinc sulfate production declined from 
45,929 tons to 38,897 tons, and shipments 
declined by a still larger tonnage to 39,595 
tons. 

Zinc pigments and compounds were 
made from a variety of semiprocessed 
materials including zinc ore and concen- 
trate, slab zinc, and scrap. Lead-free zinc 
oxide, the major product in the zinc pig- 
ments group, was obtained from three 
sources: 57% from ores or concentrates 
(American process), 27% from metal 
(French process), and 16% from secondary 
materials. The ores used to produce Amer- 
ican-process zinc oxide were 82% domestic 
and 18% imported. The major part of zinc 
sulfate production, 62%, came from sec- 
ondary materials. For both oxide and sul- 
fate, the tonnage and percentage of 
imported concentrates used in 1972 
decreased from those of 1971. 

A major change in zinc oxide producers 
took place in 1972 as ASARCO purchased 
zinc oxide plants at Columbus, Ohio, and 
Hillsboro, Ill., formerly operated by the 
American Zinc Co. 

Consumption and Uses.—Shipments of 
zinc oxide by industry usage indicated an 
increase of 8% for total shipments in 1972. 
Rubber continued to be the major con- 
suming industry, taking 53% of the total 
of lead-free zinc oxide. Photocopying con- 
tinued a growth trend and became the 
second largest use, having more than dou- 
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bled in volume in the last 5 years. Zinc 
sulfate shipments declined partly as a 
result of a 35% reduction in agricultural 
use. Consumption of leaded zinc oxide was 
only a small part of total zinc compound 
use. Zinc chloride registered a modest 
increase in consumption in recent years. 
Prices.—At the beginning of 1972, prices 
in effect since July 1, 1971 were as follows: 
American-process pigment-grade lead-free 
zinc oxide, 17.50 cents; French-process 
lead-free oxide, 18 cents; and electrophoto- 
graphic, 20.25 cents. Increases on May 1, 
1972, October 27, 1972, and December 25, 
1972, raised these by yearend to the fol- 
lowing: American- process, pigment-grade, 
lead-free oxide, 18.25 to 19 cents; French- 
process, 18.75 to 20.50 cents; electrophoto- 
graphic, 21 cents. Prices at the end of the 
year varied in relation to quality, quantity, 
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and locality where available. As of Decem- 
ber 25, 1972, U.S.P.-grade was ] cent 
higher than electrophotographic, at 22 
cents, and activation grade, the lowest 
quality quoted, ranged from 15.75 cents to 
17.50 cents. The price for leaded zinc 
oxide, 12%, ranged from 14.50 cents per 
pound in January to 15.75 cents in Decem- 
ber 1972. 

Foreign Trade. — Exports of zinc oxide 
decreased 8% from the record amount of 
1971 to 6, 172 tons in 1972, and exports of 
lithopone rebounded from the low point 
in 1971 to a normal level of over 1.300 
tons in 1972. Destinations were widespread 
throughout the world. Imports of zinc pig - 
ments and compounds increased by 24% to 
a record 25,934 tons; zinc oxide was the 
major component and the major cause of 
the increase. Canada and Mexico were the 
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Figure 2.—Trends in shipments of zinc pigments. 
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principal sources, with minor contributions 
from the European Economic Community 
(EEC) countries. About one-fourth of the 
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increase in demand for zinc oxide that 
developed during 1972 was satisfied by the 
increase in imported oxide. 


STOCKS 


Producer Stocks.—According to American 
Zinc Institute, Inc. data, stocks decreased 
until midyear to 21,221 tons at which time 
GSA stockpile zinc began to give some 
relief and producers stocks showed some 
gains, a trend that extended to the end of 
the year. The total decline in producer 
stocks for 1972 was 49%, the lowest year- 
end inventory since 1950. Stocks at second- 
ary smelters gained continuously, with 
small fluctuations, ending 1972 with 1,225 
tons, a threefold increase from yearend 
1971. 


Consumer Stocks.—Slab zinc inventories 
at consumer plants at the end of 1972 
were 126,141 short tons, an increase of 
38% over the ending stock for 1971. Prime 
Western grade accounted for the largest 
increase followed by Special High grade, 
Brass Special, and High grade. 

Government Stockpile.—During 1972, the 
GSA stockpile inventory was reduced from 
1,137,937 tons to 949,583 tons indicating 
that 188,354 tons of slab zinc went into 
domestic supply from the Government 
stock pile. 


PRICES 


The price of Prime Western zinc at the 
beginning of 1972 was 17 cents per pound; 
High grade and Special High grade prices 
were at 17.85 and 18 cents per pound, 
respectively. These prices remained 
unchanged since they were established July 
26, 1971. A ceiling price of 17 cents per 
pound for Prime Western zinc was estab- 
lished August 16, 1971, by the President's 
Economic Policy during which time the 
Price Commission was established. In Janu- 
ary 1972, St. Joe Minerals Corp. applied to 
the Price Commission for a 5.6% price 
increase in zinc; The New Jersey Zinc Co. 
applied in March. An increase was 
approved for St. Joe Minerals Corp. on 
March 16, 1972, at which time Prime 
Western zinc was sold at 18 cents per 
pound; High grade and Special High 
grade went to 18.85 and 19 cents per 
pound, respectively. At the same time 
ASARCO, The Bunker Hill Co., and 
AMAX withdrew from the zinc market. 
One by one the producers applied for 
price increases, which were granted one by 
one, and by May 12 all U.S. producers 
were in line with one domestic zinc price. 
Another round of price increases came in 
December with The New Jersey Zinc Co. 
being the first to receive approval from 
the Price Commission on December 20 to 
raise its price an average of 2.75% for all 
zinc products, bringing Prime Western to 
18.5 cents, High grade to 19.35 cents, and 


Special High grade to 19.5 cents per 
pound. On December 21, St. Joe Minerals 
Corp. received permission for a price 
increase of 2.91%, which resulted in 
having this company's products bringing 
18.52 cents per pound for Prime Western 
zinc, 18.78 for Continuous Galvanizing 
grade, 19.4 for High grade and 19.55 cents 
per pound for Special High grade. The 
above sequence of events led to a three- 
tier domestic market for zinc continuing to 
yearend. A number of requests that were 
made during the year to the Cost of 
Living Council to declare zinc an interna- 
tional commodity and free it from price 
control were rejected. On January 11, 1978, 
Phase 3 of the President's Economic Stabi- 
lization program took effect, at which time 
the Price Commission was phased out. Zinc 
prices began to increase with ASARCO 
taking the lead on January 18, 1978. 

On March 6, 1972, Canadian producers 
boosted their price of zinc to 18 cents per 
pound (Prime Western equivalent). 
Within 1 week this move was followed by 
Australia and Peru. On April 27, and be- 
fore the domestic zinc price was estab- 
lished at 18 cents per pound for Prime 
Western zinc, the foreign price was boosted 
to 19 cents per pound (Prime Western 
equivalent). This price remained until De- 
cember 1 when an increase to 19.5 and 20 
cents per pound came into effect for im- 
ported (Prime Western equivalent) zinc. A 
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new grade of foreign zinc was introduced 
at the same time called Continuous Gal- 
vanizing grade (CGG) zinc at a price of 
20.25 cents per pound. From December 1 
to yearend there was a 2-cent spread be- 
tween the ceiling price of domestically pro- 
duced zinc and imported metal selling in 
the United States. 

The average monthly London Metal Ex- 
change price increased from the beginning 
of the year price of 17.21 cents to 17.99 
cents per pound (U.S. equivalent) in 
March, after which it declined to 16.48 
cents per pound in August. In November 
the average price advanced to 17.16 cents 
per pound, followed by a decline to 17.0 
cents per pound in December. The general 
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decline in price was a result of the decline 
in the sterling exchange rate. The Euro- 
pean producer price quoted at £150 per 
metric ton (16.46 cents per pound US. 
equivalent in June 1971 and 17.78 cents per 
pound in May 1972) effective since June 
17, 1971, remained until July 5, 1972, 
when the price was increased to £160 per 
metric ton (17.77 cents per pound U.S. 
equivalent). Although there was an increase 
in the European producer price, there was 
actually no increase in the equivalent cents 
per pound price because of the lowering 
average dollar value of the pound sterling. 
Another increase took place on November 
27, at which time the price became £173 
per metric ton (18.46 cents per pound U.S. 
equivalent). 


FOREIGN TRADE 


Exports of slab zinc dropped drastically 
from 13,346 tons to 4,324 tons in 1972, of 
which 88% was shipped to the United 
Kingdom. Exports of rolled zinc products, 
sheet, plate, strip, etc., increased 43% to 
2,419 tons of which Canada received more 
than half, 1,329 tons. 

General imports of zinc in ore declined 
26% to 254,868 tons in 1972, reflecting 
smelter closures in 1971 and 1972 and de- 
creasing availability of foreign concen- 
trates. Canadian supplies of ore declined 
from 209,084 to 135,534 tons. Receipts from 
Mexico dropped from 89,845 to 57,315 
tons, and receipts from Honduras dropped 
from 21,512 to 17,370 tons. Nicaragua sup- 
plied ores for the first time in 3 years in 
the amount of 10,960 tons of contained 
zinc. General imports of metal increased 
64% to 522,612 tons in 1972. Canada was 
the largest supplier with 271,130 tons, an 
80% increase over 1971. Other large sup- 
pliers of metal each ranging between 
30,000 and 40,000 tons were Australia, Bel- 
gium-Luxembourg, West Germany, Japan, 
and Peru. 


WORLD 


World mine production of zinc recovered 
from the temporary setback of 1971 to a 
rate more in keeping with the long-range 
forecast of demand proportional to world 
population growth. Zinc metal production 


Imports of ore for consumption declined 
63% from 467,368 tons in 1971 to 174,063 
tons in 1972. The latter figure is signifi- 
cantly less than general imports which sug- 
gests a buildup of ores in the bonded ware- 
houses. Metal imports for consumption 
increased 59% over 1971 to 516,643 tons in 
1972, slightly less than the general imports 
of metal for the year. In addition, for the 
first time in the history of zinc, imports of 
metal were greater than the zinc metal 
produced from domestic ores, and the first 
time since 1937 imports of metal exceeded 
the quantity of zinc in imported ores and 
concentrates. 


There were no changes in the tariff rates 
in 1972. The duties on unmanufactured 
zinc and zinc-containing materials were as 
follows: Slab zinc, 0.7 cent per pound; zinc 
ores, concentrates, and fume, 0.67 cent per 
pound (on zinc content less specified al- 
lowable deductions for processing losses) ; 
zinc scrap, 0.75 cent per pound; and zinc 
dust, 0.7 cent per pound. The duty rate 
for unwrought alloys of zinc, which in- 
cludes diecasting alloys, was 19% ad valo- 
rem. 


REVIEW 


also increased, setting a new record. World 
consumption resumed its upward climb 
with a 9% increase over the usage in 1971. 

The world pattern was in sharp contrast 
to the situation in the United States where 
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mine and smelter production decreased as 
consumption continued to grow, making 
the United States increasingly dependent 
on imported concentrates and metal. The 
possible source countries having an excess 
of at least 100,000 tons of mine production 
of zinc over internal consumption in 1972 
were, in decreasing order of excess, Can- 
ada, Australia, Peru, Mexico, Poland, 
North Korea, Zaire, and Ireland. The first 
five of these were planning new smelter fa- 
cilities or expansion of existing units in 
order to increase the proportion of metal 
refined in the source country. This world- 
wide trend will make concentrates less 
readily available to U.S. smelters and will 
increase U.S. dependency on metal imports. 

New plants were planned or were under 
construction in Belgium, West Germany, 
the Netherlands, and Italy New produc- 
tion will be partly offset by closures of old 
plants and so was expected to keep pace 
only with consumption growth within the 
EEC. 

Algeria.—Société Nationale de Recherche 
et d'Exploitation Miniére (Sonarem), the 
Algerian state mining agency, signed a 
contract with Dravo Corp. for the expan- 
sion and reconstruction of the El Abed 
lead-zinc mine to increase production from 
800 to 3,300 tons per day.32 Production of 
zinc (metal content) in 1972 was estimated 
to be about 18,300 tons. 

The El Abed ores are part of the Bou- 
Beker deposits, which have been mined 
principally in Morocco but have been ex- 
tended across the border into Algeria. The 
Touissit mine on the west end in Morocco 
was still operating, the Zellidja mine in 
the center and its small smelter in Mo- 
rocco have been closed, and apparently the 
bulk of the ore reserves will now be at El 
Abed in Algeria. These reserves were esti- 
mated to contain 391,000 tons of zinc and 
68,000 tons of lead, metal content. 

Argentina.—The two zinc plants in Ar- 
gentina achieved a new record output of 
about 45,000 tons of zinc metal. Mine pro- 
duction continued at a high level at Agui- 
lar producing 50,204 tons of lead concen- 
trate and 96,208 tons of zinc concentrate.33 
Mine production (metal content) was 
estimated at 40,000 tons. Consumption of 
zinc in Argentina remained about the 
same as in 1971 at 37,500 tons of metal.34 

Australia.—Mine production of zinc in 
Australia rose 12% in 1972 to 554,000 tons, 
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and refined zinc production rose 15% to 
327,000 tons. Of this, 117,000 tons of slab 
zinc was consumed in Australia, two-thirds 
for galvanized products.85 Only about 
6,000 tons of zinc in Australian concentrate 
was exported to the United States, but 
40,000 tons was exported to the U.S. as 
slab zinc; 133,000 tons of zinc in concen- 
trate was exported to Japan. 

The South Mine at Broken Hill (Broken 
Hill South Ltd.) was closed July 7, 1972. 
Operations at this mine began in 1885 and 
through acquisitions and leases had grown 
to include the whole central region of the 
Broken Hill lode, one of the great zinc 
mines of the world. The directors cited de- 
clining tonnage and grade of ore, adverse 
metal prices, and increased working costs 
as the reason for the closure.36 Other 
parts of the Broken Hill lode were still 
being mined by the Zinc Corp. and New 
Broken Hill Consolidated, Ltd. 

Production at some of the largest Aus- 
tralian zinc mines in 1972 was estimated as 
follows: 


Tons 
Broken Hill South mine! ________ 15,000 
Zinc Corporation Ltd. mine, 

Broken Hill ____ 225 87,000 
New Broken Hill Consolidated mine 156,500 
North Broken Hill! 1 8,000 
Mount Isa Mines Ltd. .... 103,600 
West Coast mines, Tasmania 70,700 


127 e on reports for fiscal year ending June 30, 

Beneficiation tests have been completed 
by E.Z. Industries Ltd. for the willemite 
deposits at Beltana, South Australia, and 
treatment by fuming processes was investi- 
gated. 

Several companies were exploring in the 
Captain’s Flat area in New South Wales 
after Jododex Australia Proprietary Ltd. 
made a discovery reported to contain 
7,000,000 tons of ore assaying 9.4% zinc, 
2.0% copper, and 3.3% lead.37 

The Australian Mining and Smelting Co. 
Ltd. (AM&S) through its subsidiary, Com- 
monwealth Smelting Ltd., acquired the Im- 


32 World Mining. Africa. V. 8, No. 11, October 
1972, pp. 73-74. 

33 Page 11 of work cited in footnote 7. 

34 Monthly Bulletin of the International Lead 
and Zinc Study Group. Lead and Zinc Statistics. 
V. 13, No. 5, May 1973, p. 18. 

35 Zinc Institute, aer A EENEN of Zinc in the 
United States in 1972. 

36 Broken Hill E Le 1972 Annual Report 
and Notice of Meeting. P. 5. 

37 World Mining. Base Metal Prope nng Ex Ex- 
citement on Two Areas of New S Wales. 

8, No. 12, November 1972, p. 52. 
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perial smelter at Avonmouth, in the 
United Kingdom on November 27, 1972. 
Another subsidiary of AM&S, Australian 
Overseas Smelting Pty. Ltd., engaged in a 
50-50 joint venture to construct a new 
electrolytic zinc plant at Budel in the 
Netherlands. These ventures were intended 
to provide a secure outlet in the EEC for 
concentrates from New Broken Hill Con- 
solidated Ltd. and Zinc Corp. mines, 
owned by AM&S.38 

The electrolytic zinc refinery of E.Z. In- 
dustries Ltd. at Risdon, Tasmania, ac- 
counted for 62% of Australian zinc metal 
production, the smelter of Sulphide Corp. 
Pty. Ltd. at Cockle Creek, New South 
Wales, a subsidiary of AM&S, produced 
about 23%, and the zinc plant at the Port 
Pirie lead smelter of Broken Hill Associ- 
ated Smelters Pty. Ltd., accounted for 
about 15%. 

Belgium.—La Société des Mines et Fon- 
deries de Zinc de la Vieille-Montagne, S.A. 
had four plants in Belgium and four in 
France concerned with zinc metal and zinc 
oxide production. In 1972 Vieille-Montagne 
produced a record 268,000 tons; capacity 
was expanded at the Balen, Belgium, elec- 
trolytic zinc plant and at the zinc oxide- 
zinc dust plant at Creil, France. The zinc- 
producing capacity of Vieille-Montagne in 
1972 was 286,000 tons of electrolytic zinc 
and 55,000 tons of thermic zinc.39 Other 
Belgian producers were Hoboken-Overpelt 
(121,000 tons capacity) and Société de Pra- 
yon, S.A. (68,000-ton capacity); Overpelt 
planned new construction to increase ca- 
pacity by 1974, and Prayon completed a 
new electrolytic plant at Ehein, after clos- 
ing its older retort plant. 

Bolivia.—Although tin was the major 
metal produced and exported from Bolivia, 
zinc was second in value and first in ton- 
nage in 1972. Zinc exports, mostly in con- 
centrates, were 43,700 tons, metal content, 
with 30,100 tons coming from the Mina 
Matilde. 

In December 1972, the Bolivian Govern- 
ment paid $13.4 million to Matilde Mine 
Corp. (United States Steel and Philipp 
Brothers., a division of Engelhard Indus- 
tries Inc.) as indemnification for the na- 
tionalization of the Matilde plant in 1971. 
Production in 1972 was under Bolivian 
state mining corporation management Cor- 
poración Minera de Bolivia (COMIBOL). 
Ore was reported to run about 14% zinc 
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and 1.1% lead. Concentrates were shipped 
across Lake Titicaca and to Japan through 
the Peruvian port of Matarani. COMIBOL 
also operated a few small zinc mines that 
sold concentrates for smelting in Peru. 
The “Medium Miners”, made up of pri- 
vate companies smaller than COMIBOL, 
produced about 3,900 tons of zinc in con- 
centrates. 

Soviet and Polish interests conducted 
feasibility studies for the construction of 
zinc smelters to produce up to 50,000 tons 
of zinc annually at proposed sites near 
Corocoro and Potosi. 

Brazil.—Zinc was produced at two 
plants, one operated by Companhia Mer- 
cantile Industrial Inga and the other by 
Companhia Mineira de Metais. Both pro- 
duced electrolytic zinc from the silicate 
and oxide ores of Vazante, Minas Gerais. 
The Inga operation also produced small 
amounts of zinc oxide and zinc powder. 
The combined metal production of these 
two plants was 17,811 tons in 1972. Brazil 
depends on additional zinc imports to 
meet its requirements; its estimated con- 
sumption was 51,800 tons. 

The two major zinc districts were at Va- 
zante and Januaria in Minas Gerais. Janu- 
aria had no production in 1972. Both 
deposits produced calamine and willemite 
ores with residual amounts of sulfides. Re- 
serves at Vazante were estimated at 2.5 mil- 
lion tons of contained zinc.40 

Canada.—Mine production of zinc in- 
creased slightly in 1972 to 1.41 million 
short tons of zinc content in concentrates 
compared with 1.40 million tons in 1971. 
Zinc smelter production increased from 
410,000 tons in 1971 to an estimated 
525,400 tons in 1972. Hence, Canada re- 
tained its enormous lead as first in world 
zinc mine production and retained fourth 
rank in world zinc metal production. Sev- 
eral smelter expansions were planned to 
increase Canada's share of metal produc- 
tion in the future. Consumption of zinc in 
Canada in 1972 was estimated at 128,000 
tons, an increase from the 1971 consump- 
tion of 111,000 tons. Obviously, Canada 
has the major part of its metal production 
available for export in addition to the 


38 New Broken Hill Consolidated Ltd. Holdings 
Ltd. 1972 Annual Report. P. 5. 

3 La  Vieille-Montagne (Brussels, Belgium). 
„ Publications for Industry. September 
1 „ P. 31. 

S 5 Bulletin. V. 2, No. 2, October 1972, 
p. 15. 
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large volume of zinc concentrates not con- 
verted to metal. Shipments of refined pri- 
mary metal to the United States in 1972 
were 276,200 tons and to other countries, 
116,500 tons. Exports of concentrates from 
Canada decreased in 1972 to 752,000 tons 
(zinc content) from 866,200 tons in 1971, 
because more concentrates were converted 
to metal. 

In the Northwest Territories, Cominco 
Ltd. continued to operate the Pine Point 
mines (69% Cominco owned) and mined 
3.8 million tons of ore with an average 
grade of 2.7% lead and 6.2% zinc and 
probably recovered about 220,000 tons of 
zinc. Ore reserves reported at the end of 
the year were 40.9 million tons with aver- 
age grade of 2.4% lead and 6.0% zinc.41 
Cominco started to develop a mine on Lit- 
tle Cornwallis Island in the Arctic Islands, 
600 miles north of the Arctic circle, on the 
Polaris mine property of Arvik Mines 
Corp. Ltd. (75% Cominco, 25% Bankeno 
Mines Ltd.). A winter underground devel- 
opment program confirmed the existence 
of a deposit of 20 million tons of minable 
ore with a metal content of 20% combined 
zinc and lead.42 

The Anvil Mining Corp. Ltd. completed 
the third year of operation at its open pit 
mine and concentrator near Faro, Yukon 
Territory. The mill treated nearly 8,000 
tons of ore per day, the average grade was 
10.895, combined lead and zinc. Concen- 
trates sold contained 108,567 tons of lead 
and 114,682 tons of zinc. Anvil was owned 
60% by Cyprus Mines Corp. and 40% by 
Dynasty Exploration, Ltd.43 United Keno 
Hill Mines Ltd., at Elsa, Yukon Territory 
(48.4% Falconbridge) milled 81,000 tons 
of ore to produce 2,504,000 ounces of sil- 
ver, 3,054 tons of lead, 1,653 tons of zinc, 
and 47,000 pounds of cadmium during 
1972. Zinc production declined because of 
a decrease in ore grade. Two of the mines 
in the group were closed in the fourth 
quarter; exploration continued on other 
properties at Keno and near Whitehorse.44 

British Columbia zinc production de- 
creased about 12% in 1972, but zinc con- 
tinued to be second only to copper in 
value of metals produced in the province. 
The estimated value of zinc production 
was about $47 million. Exploration activity 
decreased in 1971 and 1972 from the high 
rate of 1970; no major mineral properties 
were in the development stage in 1972. 
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Five mines producing zinc-lead-silver ores 
operated with mill capacity as shown: Sul- 
livan, 11,000 tons per day; Reeves Mac- 
Donald Annex, 1,000 tons per day; Nadina, 
500 tons per day; Silmonac, 150 tons per 
day; and Highland Bell, 110 tons per 
day. One _ copper-lead-zinc-silver mine, 
the Lynx, was operated at Buttle Lake at 
a rate of 750 tons per day. Cominco was 
the major producer at its Sullivan mine, 
mining 1,925,000 tons with a combined 
zinc-lead grade of 10.8%. Traditionally this 
mine has produced about 100,000 tons of 
zinc per year. Bralorne Resources was 
managing a joint venture, “Bradina”, with 
Pacific Petroleum Ltd. to bring into pro- 
duction the Nadina mine at Owen Lake 
south of Houston. The mill began produc- 
tion in May 1972. Ore reserves were esti- 
mated to be 551,650 tons with average 
grade of 0.1 ounce of gold and 10 ounces 
of silver per ton, 0.76% copper, 2.1% lead, 
and 6.9695 zinc. The bulk lead-zinc con- 
centrate is contracted to Japanese com- 
panies46 The Reeves MacDonald Mines 
Ltd. continued to produce concentrates 
destined for the Bunker Hill smelter 
from the Annex mine at the rate of about 
10,000 tons of zinc per year? Kam-Kotia 
and Burkam Mines Ltd. continued a joint 
venture operating the Silmonac property in 
the Slocan district and shipping ore to the 
nearby Carnegie mill. In 1971, ore had an 
average grade of 6.39% lead, 6.6% zinc, 
and 17.99 ounces of silver per ton and pro- 
duced 2,400 tons of contained zinc shipped 
to the Bunker Hill smelter. The Highland 
Bell or Beaverdell property with values 
chiefly in silver was operated by Teck 
Corp. Ltd. with zinc concentrates going to 
Cominco at Trail at the rate of about 300 
tons of zinc metal per year.48 Western 
Mines Ltd. operated the Lynx mine and 
developed the nearby Myra group at But- 


tle Lake on Vancouver Island. Ownership 


41 Pine Point Mines Ltd. 1972 Annual Report. 


"42 Page 8 of work cited in footnote 14. 
" 43 Cyprus Mines Corp. 1972 Annual Report. P. 


** Falconbridge Nickel Mines, Ltd. 1972 Annual 
Report. P. 35. 

m Western Miner. V. 46, No. 4, April 1973, p. 
101. 

Canadian Mines Handbook—1972-73. North- 
ern Miner Press, Toronto, July 1972, p. 233. 
47 Pend Oreille Mines and Metals Co. 

Months Report. Sept. 30, 1972, p. 2. 
48G. S. Barry. Zinc. Can. Min. J., v. 94, No. 
2, February 1973, p. 89. 
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by W. R. Grace & Co. was increased to 
25% during 1972.49 The Lynx mine pro- 
duced 22,900 tons of zinc in 1971. 

Cominco announced plang late in 1972 
to reopen the H. B. zinc-lead mine near 
Salmo, British Columbia, replacing the 
production that formerly came from the 
Bluebell mine, which closed late in 1971. 
Production was planned to be 1,000 tons 
per day early in 1973. 

The Hudson Bay Mining & Smelting Co. 
Ltd. brought into production two new 
mines in Manitoba in 1972, the White 
Lake mine with a daily production of 450 
tons and the Ghost Lake mine with a 
daily output of 250 tons. The Flexar mine 
in Saskatchewan, with a rate of 340 tons 
per day, was closed in November 1972. 
The company now operates nine base 
metal mines in the Flin Flon region. Re- 
serves given for White Lake are 330,000 
tons, 5.4% zinc, 2.6% copper; reserves for 
Ghost Lake are 290,000 tons, 14.5% zinc, 
158% copper. Taking the nine or more 
mines as a whole, Hudson Bay reports ore 
reserves of 17,288,600 tons, 2.995 copper, 
3.395 zinc, 0.04 ounce gold, and 0.6 ounce 
silver. The zinc refinery treated 87,882 tons 
of 48.0% zinc concentrate from Hudson 
Bay mines, 42,901 tons of purchased 52.5% 
zinc concentrate and 41,651 tons of 60.4% 
zinc oxide fume to produce 77,023 tons of 
zinc.50 

Sherritt Gordon Mines, Ltd., was a sub- 
stantial zinc producer in Manitoba with a 
copper-zinc operation at the Fox mine and 
a copper-zinc project under development 
at the Ruttan mine. The Fox mine pro- 
duced 4,493 tons of zinc in 1972. Construc- 
tion work at the Ruttan pit progressed 
through 1972, and production was ex- 
pected to start in 1973. Ore reserves at the 
Fox mine were 13,300,000 tons, 2.01% cop- 
per, 2.23% zinc and at the Ruttan mine 
were 51,000,000 tons, 1.4795 copper and 
1.6195 zinc. (Lynn Lake reserves were in 
nickel and copper values and were not 
published in 1972.) 51 


The Kidd Creek mine of Texasgulf, Inc., 
near Timmins, Ontario, continued to be 
Canada's largest zinc producer. The open 
pit mine is the present source of most of 
the copper, lead, zinc, silver, and cadmium 
production, but the underground mine (a 
downward extension of the ore in the pit) 
was being developed so that it can supply 
2,000 tons per day by the end of 1973 and 
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will eventually supply the entire 10,000 
tons daily required for concentrator feed 
after the next several years. Zinc produc- 
tion in 1972 was 616,700 tons of 52% con- 
centrate for about 320,000 tons of zinc. 
Part of this concentrator production was 
used to produce 60,100 tons of zinc metal 
in the new zinc plant. The zinc plant con- 
version from batch leaching to a continu- 
ous operation was started in 1972 and 
should be completed by 1974; this change 
will increase annual zinc metal capacity 
from 120,000 to 150,000 tons.52 

Mattabi Mines, Ltd., owned 60% by 
Mattagami Lake Mines Ltd., and 40% by 
Abitibi Paper Co. Ltd., began production 
in July 1972 at a new open pit operation 
near Ignace, Ontario. The design rate of 
3,000 tons per day was almost realized dur- 
ing the 5 months of full operation. Ore 
treated averaged 11.97% zinc, 1.27% cop- 
per, 1.27% lead, and 4.99 ounces of silver 
per ton. Ore reserves reported July 1972 
were 12,866,000 tons, 7.60% zinc, 0.91% 
copper, 0.84% lead, and 3.13 ounces of sil- 
ver per ton. Zinc concentrates produced 
were shipped to Canadian Electrolytic Zinc 
Ltd. at Valleyfield, Quebec, to Quebec City 
for export and to the United States; the 
zinc portion of mill production was 80,378 
tons of concentrates grading 55.14%.58 


The Geco mine, operated by Noranda 
Mines Ltd. in the Manitouwadge area, On- 
tario, mined 1,815,000 tons of ore that av- 
eraged 2.12% copper, 4.30% zinc, and 1.93 
ounces of silver per ton; concentrates con- 
tained 61,300 tons of zinc. Ore reserves at 
yearend were 29,400,000 tons with average 
grade 1.94% copper, 4.22% zinc, and 1.75 
ounces of silver per ton.54 


Jameland Mines Ltd., owned 30.3% by 
Kam-Kotia Mines Ltd., sent ore to the 
Kam-Kotia mill in 1972, but closed its cop- 
per-zinc mine December 30, 1972.55 Con- 
centrates produced in 1971 contained 1,661 
tons of zinc destined for U.S. smelters. 

Willroy Mines Ltd. continued to operate 
the Willroy mill at the rate of 1,600 tons 


W. R. Grace & Co. 1972 Annual Report. P. 


19. 

50 Hudson Bay Mining and Smelting Co., Ltd. 
1972 Annual Report. P. 19. 

51 Sherritt Gordon Mines Ltd. 1972 Annual Re- 
port. Pp. 8-20. 

52 Texasgulf, Inc. 1972 Annual Report. P. 4. 

53 Maragan; Lake Mines Ltd. 1972 Annual Re- 
port. P. 6. 

% Noranda Mines Ltd. 1972 Annual Report. P. 
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per day on ores from the Willroy and Wil- 
lecho properties in the Manitouwadge 
area. Ore processed was 431,067 tons aver- 
aging 1.10% copper, 3.27% zinc, and 1.41 
ounces of silver per ton (estimated 11,500 
tons zinc). Ore reserves at the end of the 
year were 936,000 tons, 0.78% copper, 
3.95% zinc, and 1.71 ounces of silver per 
ton.56 

Selco Mining Corp. Ltd. operated the 
South Bay mine in the Uchi Lake area to 
feed its 500-ton-per-day mill, which pro- 
duces zinc concentrates for export to 
France and copper-silver concentrates for 
Noranda. For the year ending March 31, 
1972, the mill treated 175,100 tons of ore 
grading 2.29% copper, 13.11% zinc, and 3 
ounces of silver per ton (to produce an es- 
timated 18,000 tons of zinc). Ore reserves 
were 580,000 tons, 2.27% copper, 14.24% 
zinc, and 3.69 ounces of silver per ton 
after allowance for recovery and 
dilution.57 

The largest zinc mine production in the 
province of Quebec came from the Matta- 
gami mine of Mattagami Lake Mines, Ltd. 
Ore milled in 1972 totaled 1,370,167 tons, 
74% zinc, 0.56% copper, 0.017 ounce of 
gold per ton, and 0.88 ounce of silver per 
ton. Zinc concentrates produced contained 
89,850 tons of zinc. Ore reserves without 
allowance for dilution, were 14,661,927 tons, 
8.9% zinc, 0.67% copper, 0.012 ounce of 
gold and 1.08 ounces of silver per ton. 
Mattagami Lake Mines owns 51.7% of the 
Canadian Electrolytic Zinc plant at Valley- 
field and Noranda owns 31.4% of Matta- 
gami Lake. Exploration conducted by Mat- 
tagami Lake has developed about 2,000,000 
tons of ore reserves in the Sturgeon Lake 
area of Ontario, grading 6% to 8% zinc 
with copper, lead, gold, silver values; more 
drilling remains to be done in this area.58 

Orchan Mines Ltd., owned 47.1% by 
Noranda Mines Ltd., is another major zinc 
producer in Quebec. The Orchan mill 
treated 376,800 tons of ore, 10.6% zinc and 
1% copper including 2,700 tons from the 
new Garon Lake development at the end 
of the year. Reserves in the Orchan mines 
were 1,897,000 tons, 9% zinc and 1.2% 
copper. Additional reserves were being de- 
veloped on the Garon Lake and Norita 
properties, both within truck-hauling dis- 
tance of the Orchan mill.59 Based on 1971 
mill performance, Orchan probably pro- 
duced 36,000 tons of zinc in 1972. 
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Kerr Addison Mines, Ltd., 43.6% owned 
by Noranda, operated the Normetal mine 
in northwestern Quebec. The concentrator 
milled 326,500 tons of ore assaying 1.73% 
copper, 5.29% zinc, 0.026 ounce of gold 
per ton, and 1.43 ounces of silver per ton. 
Zinc concentrates contained 14,666 tons of 
zinc. Ore reserves on December 31, 1972, 
were 271,000 tons, 1.6% zinc; production is 
expected to cease during the third quarter 
of 1973.60 Kerr Addison also controlled 
Joutel Copper Mines, Ltd., which during 
1972 converted the Joutel mill to treat zinc 
rather than copper ores. The zinc-bearing 
part of 1972 production was 70,200 tons 
averaging 12.16% zinc, producing 6,334 
tons of zinc in concentrates. Reserves at 
yearend were 72,600 tons averaging 2.02% 
copper and 144,600 tons averaging 11.18% 
zinc, all of which was scheduled for min- 
ing in 1973. 

Falconbridge Copper Ltd. operated the 
Lake Dufault division in western Quebec. 
The mill treated 562,000 tons of ore con- 
taining 3.16% copper and 4.39% zinc, 
mostly from the Millenbach mines, and 
produced 19,109 tons of zinc in concen- 
trates. The Norbec mine wil be mined 
out during 1973, and thereafter production 
will come from the Millenbach mine and 
the Norbec stockpile. Ore reserves at year- 
end were 2,835,000 tons with an average 
grade of 3.1% copper and 3.9% zinc.61 
Falconbridge's subsidiary, Sturgeon Lake 
Mines Ltd., completed an engineering esti- 
mate for the development of a 1,200-ton- 
per-day operation near the Mattagami 
Lake property. Ore reserves of 1,928,000 
tons, 3% copper, 7.85% zinc, and 4.54 
ounces of silver per ton were considered to 
be available for a future open pit opera- 
tion. 

Manitou-Barvue Mines Ltd., near Val- 
d'Or, has been treating copper ore from 
Louvem Mining Co. but has also an- 
nounced plans to reopen its silver-zinc 
mine in Bourlamaque. 

In the Eastern Townships of Quebec, 
the Sullivan Mining Group Ltd. operated 
the Cupra, D'Estrie and Weedon mines. 


55 Willroy Mines Ltd. 1972 Annual Report. P. 
2 


57 Selection Trust, Ltd. 1972 Annual Report. 
Mar. 31, 1972, p. 26. 

58 Mattagami Lake Mines. 1972 Annual Report. 
Pp. 5-6. 

59 Page 14 of work cited in footnote 54. 

60 Page 4 of work cited in footnote 12. 

61 Page 30 of work cited in footnote 44. 
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The group produced 9,115 tons of zinc in 
fiscal 1972, along with copper, cadmium, 
and bismuth. Sullivans Nigadoo River 
Mines Ltd. subsidiary closed its mine and 
mill in New Brunswick in January 1972. 

The Brunswick Mining & Smelting Corp. 
Ltd., 64% owned by Noranda, accounted 
for the major part of New Brunswick zinc 
mine production. The No. 12 mine and 
No. 6 mine together produced 3,257,600 
tons of ore containing 9.92% combined 
lead and zinc.62 Part of the zinc concen- 
trates were treated in the Belledune 
smelter, but in January the conversion of 
the Imperial smelting process to lead 
smelting only was begun, and a large part 
of the zinc concentrates was sold abroad. 
An estimate of the recoverable zinc metal 
produced by the mines was 184,000 tons. 
Zinc-bearing ore reserves for the two mines 
were about 78,000,000 tons averaging ap- 
proximately 9% zinc, 3.7% lead, 2.7 ounces 
of silver per ton, and 0.3% copper. 

Heath Steele Mines Ltd., owned by 
AMAX, was the only other zinc producer 
in New Brunswick. During 1972, 836,000 
tons of ore was mined yielding 48,000 tons 
of zinc concentrate, 22,000 tons of lead 
concentrate, and 23,000 tons of copper 
concentrate.63 Concentrates were shipped 
to the United States and Europe; esti- 
mated zinc content was 23,000 tons. 

Newfoundland had one substantial zinc 
producer, the Buchans mine of ASARCO. 
Production of lead, zinc, and silver was al- 
most double that of 1971; 30,000 tons of 
zinc, 17,800 tons of lead and 959,000 
ounces of silver.64 Ore reserves were deter- 
mined sufficient for 6 years production 
based on present costs and prices. 

Zinc smelter production increased in 
Canada during 1972 as a combined result 
of near-capacity utilization of existing fa- 
cilities and the new facility of Ecstall Min- 
ing Ltd. (Texasgulf) coming onstream as 
scheduled in 1972. Brunswick Mining & 
Smelting Corp. ceased production of zinc 
metal during 1972 as the Imperial type 
smelter at Belledune, New Brunswick, was 
converted to a lead smelter in January. 
Canadian Electrolytic Zinc announced 
plans to expand its Valleyfield plant from 
the current capacity of 140,000 tons per 
year to 225,000 tons per year by 1975.65 
Cominco started construction on a battery 
of electrolytic zinc cells that will add 
10,000 tons per year of refined zinc at the 
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Trail operations.66 Cominco’s production 
was held back in July 1972 by a I-month 


strike. 


A summary of Canadian slab zinc pro- 
duction is given in the following tabulation: 


Planned 
Produc- capacity 
Current tion in in 
Company capacity 1972, 1973-175, 
short short 
tons tons per 
year 
Canadian Electro- 
lytic Zine Ltd., 
Valleyfield, 
Quebec. _...-..-.- 140,000 145,000 225,000 
Cominco Ltd., Trail, 
British Columbia.. 295,000 248,000 305, 000 
Hudson Bay Miamg 
& dn Flin Flor 
Ltd., Flin lon, 
Manitoba 79,000 77,023 79,000 
Ecstall Mining Ltd., 
Timmins, Ontario. 120,000 60,100 150,000 
Total. 634,000 525,128 759, 000 
Germany, West. West German mines 


produced ore containing 134,658 tons of 
zinc, and West German smelters and refin- 
eries turned out 395,000 tons of zinc, in- 
cluding secondary and remelted products, a 
37% increase from the total metal produc- 
tion of 1971. The new Preussag electrolytic 
zinc refinery at Nordenham contributed 
about 92, 000 tons to the total. 

Italy. —-A new lead-zinc Imperial - type 
smelter began operation at Porto Vesme on 
the island of Sardinia late in the year. 
Output by Azienda Minerali Metallici Ital- 
iane (AMMI) Sarda, S. p. A., was expected 
to be about 75,000 tons per year of Grade 
4” zinc, most of which will be used to pro- 
duce 66,000 tons per year of Special High 
grade zinc. The operation used ores from 
the Dell’ Isola area on southwest Sardinia. 
Local reserves included oxide ores that 
were treated by a heavy-media concentrat- 
ing process followed by a Waelz kiln to 
produce oxide that was blended with sul- 
fide flotation concentrate to make a feed 
for the Imperial furnace. 

Japan.—Japan had a similar experience 
to the United States in 1972; some of its 
zinc mines were closed and smelter opera- 
tions curtailed by the public outcry against 
pollution. Japanese industrialists looked in- 
creasingly abroad for future sources of zinc 
concentrates. Nevertheless, the zinc smelt- 


6&2 Page 12 of work cited in footnote 53. 
63 Page 17 of work cited in footnote 13. 
** Page 7-10 of work cited in footnote 3. 
*5 Page 19 of work cited in footnote 53. 
95 Page 10 of work cited in footnote 14. 
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ing industry of Japan achieved a record 
production of 887,700 tons of zinc metal, 
leading the world in slab zinc production. 

Akita Zinc Co. Ltd. planned to increase 
capacity of its Iijima smelter and refinery 
by 86,000 tons per year by June 1974, and 
Mitsui Mining & Smelting Co. Ltd. was 
considering an expansion of the order of 
60,000 tons per year at its Hikoshima refin- 
ery, possibly by late 1974.67 

Mexico.—Mine production of zinc during 
1972 increased about 3% to 299,656 tons. 
The three metal producers, Asarco Mexi- 
cana S.A. at Rosita, Zincamex S.A. at Sal- 
tillo, and Zinc Industrial at Tlalnepantla 
produced about 93,000 tons of refined zinc. 

Industrias Pefioles, S.A., developed 
sources of zinc concentrates, as well as 
lead, copper, and silver at its Mina Re- 
forma and Mina La Negra. Its electrolytic 
zinc refinery at Torreón, with a planned 
annual capacity of 115,700 tons of refined 
zinc, was under construction and was ex- 
pected to begin operation in September 
1973. 

Asarco Mexicana, S.A., produced 118,900 
tons of zinc as metal and as content of 
concentrates sold during 1972, a 4% de- 
crease from 1971 production.es 

A proposed project for a 100,000-ton- 
per-year zinc refinery, possibly .to be lo- 
cated in the State of San Luis Potosí, was 
under study at yearend.69 An earlier re- 
port linked a group of Japanese mining 
companies and the Mexican Government 
in the formation of a nonferrous metal de- 
velopment company to start prospecting in 
Sonora.70 

Netherlands.—Proposed construction of 
an electrolytic zinc smelter at Budel, which 
would have 165,000-ton-per-year capacity, 
‘was announced early in 1972. Australian 
Mining and Smelting Co. and Billiton will 
each own half; Billiton will manage the 
smelter.1 The existing retort smelter at 
Budel produced 55,000 tons of zinc in 
1972. 

Peru.—Production of refined zinc by 
‘Cerro Corp. increased to 74,425 tons, a 
gain of 18% over production in 1971. Pro- 
duction of zinc in concentrates for export 
also increased about 31% to 115,365 tons. 
Cerro operations in Peru returned to a 
more normal level of efficiency with rela- 
tively few work interruptions in 1972 in 
contrast to the many strikes in 1971.72 

Compañia Minerales Santander Inc., a 
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subsidiary of St. Joe Minerals Corp., oper- 
ated a zinc-lead mine that produced about 
74,000 tons of zinc concentrates marketed 
by a Peruvian Government agency.73 

The total zinc production of Peru in- 
cluded the 74,000 tons of Cerro refined 
metal production, 600 tons as  sulfates, 
317,000 tons of ores and concentrates for 
export, and 2,300 tons of zinc powder. 
Much of the zinc concentrate production 
was exported to Japan. 

Poland.—Zinc production in Poland was 
forecast to grow from 251,000 tons in 1972 
to 258,000 tons in 1975. The expansion 
may be accomplished by increasing the ca- 
pacity of the Imperial-type smelter at 
Miasteczko Slaskie as the old retorting 
methods are replaced.74 

South Africa, Republic of.—The Prieska 
copper-zinc mine in northeast Cape Prov- 
ince of the Republic of South Africa 
began trial milling in October; half of the 
production of zinc concentrates, estimated 
to be 100,000 tons annually, will go to the 
Zinc Corp. of South Africa Ltd. (ZIN- 
COR) and half to the export market.75 
ZINCOR also drew concentrates from the 
Rosh Pinah and Berg Aukas mines in the 
Territory of South-West Africa. Zinc metal 
production by ZINCOR in 1972 exceeded 
50,000 tons, and an expansion was an- 
nounced to raise capacity to 69,000 tons by 
1973. 

Spain.—T'wo companies produced zinc in 
Spain, Asturiana del Zinc at San Juan de 
Nieves and Española del Cinc, S. A. at La 
Asomada near Cartagena, for a total metal 
output of about 110,000 tons. Spanish 
mines produced about 90% of its smelting 
requirements, and the discovery of new de- 
posits in southeast Spain should allow the 
country to be self-sufficient within a few 
years. 

Sweden.—The Belgian firm, Vieille Mon- 
tagne, announced plans to double produc- 
tion of zinc concentrates at its Zinkgruvan 


1 Metal Journal. V. 3, No. 3, Jan. 15, 
1973, p. 3. 

68 page 9 of work cited in footnote 3. 

69 Intermet Bulletin. V. 2, No. 3, January 1973, 


p. 30. 

7 U.S. Embassy, Mexico, State Department Air- 
gram A-422, July 18, 1972, p. 12. 

71 Metals Week. V. 43, No. 20, May 15, 1972, 


p. 1. 
12 Cerro Corp. 1972 Annual Report. P. 10. 
73 Page 12 of work cited in footnote 7. 
74 World Mining. V. 26, No. 2, February 1973, 


p. 62. 
75 U.S. Consul General, Johannesburg, State De- 
partment Dispatch A-052, June 15, 1973, p. 15. 
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mine at Ammeberg in central Sweden. The 
ore was reported to contain 9% zinc and 
1.5% lead and, by 1976, production should 
reach 660,000 tons per year of ore yielding 
concentrates containing 53,000 tons of zinc. 
Other mines in Sweden were operated by 
The Boliden Co. and other producers to 
make a total estimated production for 1972 
of 121,000 tons of zinc in concentrates. 
Turkey.—An agreement was signed for 
financing in Canada the equipment for the 
development of a new zinc mine and elec- 
trolytic smelter in the Zamanti Valley. 
Projected plant capacity was 44,000 tons of 
zinc annually with production ready in 
1975.76 Production of ores and concen- 
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trates from Turkish mines was 27,155 tons 
in 1972 including crude ore, calcined con- 
centrates and hand-sorted ore. 

Yugoslavia.—Zinc metal production in 
Yugoslavia was below expectation in the 
early part of 1972, and the final estimated 
slab zinc production of 53,600 tons was 
lower than the 58,500 tons produced in 
1971. The new smelter under construction 
at Titov Veles was planned to produce 
65,000 tons of zinc per year and will dou- 
ble the capacity of Yugoslavia to 130,000 
tons per year. Other plants at Sabac-Zorka, 
Zvetan-Treptéa, and Celje produced in the 
range of 20,000 to 40,000 tons annually. 
Yugoslavian mines produced about 106,600 
tons of zinc in concentrates in 1972. 


TECHNOLOGY 


Zinc Abstracts, a monthly publication, 
prepared jointly by the Zinc Development 
Association, 34 Berkeley Square, London, 
and the Zinc Institute, Inc., 292 Madison 
Avenue, New York, N.Y. 10017, provides an 
extensive review of current world literature 
on the uses of zinc and its products. The 
abstracts are provided free of charge to 
bona fide inquirers from the Zinc Institute, 
Inc. 


The International Lead Zinc Research 
Organization, Inc. (ILZRO), reviews prog- 
ress twice a year on lead and zinc research 
and development programs conducted 
under the direction of ILZRO. The Re- 
search Digests, which review the projects, 
are also available from the Zinc Institute, 
Inc. 


Research was conducted by the Bureau 
of Mines during the year concerning proc- 
essing lead-zinc concentrates, recovery and 
uses of secondary copper and zinc, and 
changes in the zinc supply-demand pattern. 
Several reports of investigations and pro- 
fessional papers were published by the Bu- 


reau of Mines and the Geological 
Survey.77 

E Mining. V. 26, No. 1, January 1973, 
p. 66. 


77 Barnard, P. G., A. G. Starliper, W. M. Dres- 
sel, and M. M. Fine. Recycling of Steelmaking 
Dusts. BuMines TPR 52, 1972, 10 pp. 

Cole, E. R., L. W. Higley, and J. L. Holman. 
Lowering the Tin Content of Secondary Leaded 
Tin-Bronze by Replacement With Lead or Zinc. 
BuMines RI 7659, n 12 pp. 

Daellenbach, ‘and W. M. Mahan. Cop- 
per-Zinc 8 9 Scrap Iron Oxide by Pel- 
letization-Chloridization. Proc. 3d Mineral Waste 
Utilization Symp., Chicago, III., Mar. 14-16, 
1972. IIT Research Institute, Chicago, III., 1972, 
pp. 113-120. 

Froisland, L. J., K. C. Dean, and C. J. 
Chindgren. Upgrading Junk Auto Shredder Re- 
jects. BuMines TPR 53, 1972, 11 pp. 

Kelley, J. E., H. M. Harris, and P. A. Ro- 
mans. Analysis of Zinc Smelter Condensers by 
Color Microscope Scanning. Metallography, v. 5, 
No. 5, May 1972, pp. 59—68. 

Neumeier, L. A., and J. S. Risbeck. Creep and 
Other Properties of Zinc-Copper-Titanium Alloys 
aee After Rolling. BuMines RI 7643, 1972, 


l pp. 

Powell, H. E., H. Fukubayashi, L. W. Higley, 
and L. L. Smith. Recovery of Zinc, Copper, and 
Lead-Tin Mixtures From Brass Smelter Flue 
Dusts. BuMines RI 7637, 1972, 8 pp. 

Freedman, J emical Prospecting for Zinc, 
Lead, Copper, and Silver, Lancaster Valley, 
Southeastern Pennsylvania. U.S. Geol. Survey 
Bull. 1314-C, 1972, pp. C1-C49. 
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Table 2.—Mine production of recoverable zinc in the United States, by State 


(Short tons) 

State 1968 
I ee AL sal u Sales 5,441 
See 3, 525 
J7JJ);õĩÄ51⅜ʃ: uec EE 50, 258 
I/, Q usa L cure cel ea 57,248 
I1I111;§öÜà˙rjr½?i ˙·D7 ð i E CREE qu UA EE 18,182 
J) ]¹˙ͥümüAr y y eet tomes 3,012 
errereen -a. s 4,603 
TEEN 5,099 
NN BEER 12,301 
Montana. EE 3,778 
Nevada coo m. mddms aw l zS Us de eluent 2,104 
Newer l. ee ndani 25 ,668 
New Mexico... coe oe bce eee 8 18,686 
New York_-. ß 66,194 
rr Anc y acude mad e 6,921 
Pennsylvania- ...d 80,382 
South Dakota. 22232201 oe cee monet ease as A 
Tennessee 124, 039 
// sets ee, EE 83,153 
Vill 19,257 
iss .. ... 13,884 
Wisconsin. __ eee 25,711 
Other rte eerste So 
NR WEE 529 , 446 
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1969 1970 1971 1972 
9,039 9,618 7,761 10,111 
3,327 3,514 3,008 1.202 
53, 715 56, 694 61,181 63,801 
55,900 41,052 45,078 88,647 
13,765 16,797 12,706 11,878 
1,900 1,186 z= = 
4,988 4,189 5,268 1,780 
7 ,639 9,114 5,850 5,820 
41,099 50,721 48,215 61,923 
6,143 1,457 361 1 
941 127 71 E 
25,076 28,683 29,977 38,096 
24,308 16,601 13,959 12,785 
58,728 58,577 63 , 420 60,749 
2,744 2,650 2 
83,035 29 551 21,488 18,844 
124,532 . 118,260 119,295 101,722 
84,902 84,688 25,701 21,853 
18,704 18,063 16,829 16,789 
9,738 11,956 5,782 6,483 
22,901 20,634 be 6,878 
553,124 534,136 502, 543 478,318 


Table 3.—Mine production of recoverable zinc in the United States, by month 


(Short tons) 
Month 1971 1972 Month 1971 1972 
p eee st sce esas 43,654 37,747 August 41,009 40, 130 
Februar? se eee acs 42,538 40,087 September᷑ 89,329 38,262 
March. 6345 Soe cece ecw 44,959 45,579 Oetober 40 , 769 40 ,880 
P<) | pena a en k- ⁊ð 2 42,754 41,704 November 41,8 88,079 
BY ml 00 48,869 44,007 December.....................- 39,995 33,609 
JUNC oco 48,880 41,905 
C S gr yumuu a 2 ua 87,984 36,329 Total lol l todas 502,548 478,318 
Table 4.—Production of zinc and lead in the United States in 1972, by State 
and class of ore, from old tailings, etc., in terms of recoverable metals 
(Short tons) 
Zinc ore Lead ore Zinc-lead ore 
State Gross Zinc Lead Gross Zinc Lead Gross Zinc Lead 
weight content content weight content content weight content content 
(dry basis) (dry basis) (dry basis) 
Arizona. m e mm E SR Sie (1) () () 
California 214,560 21,010 2553 Së E a 2,817 192 600 
olorado. ......... 249,098 25,456 3,183 ae M = 509,694 25,350 16,721 
Abo ES "M m 256,793 2,273 25,287 683,401 35,821 35,166 
Maine 50,850 3,783 85 8 shes = kg bs Sos 
Missouri oe Se -. 8,485,769 61,923 489,397 we e == 
Montana =Ë ES E 119 E 1 X ze zt 
Nevada. ES me au m ts Be Sie Se as 
New Jersey........ 210,768 38,096 Ss KS EM £z E - "x 
New Mexico oe SR SS EP An E 138,273 12,421 3,571 
New York ` 852,453 60,749 1,089 = s s E ET m 
Pennsylvania 435,277 18,344 = Ge des DE D SS E 
Tennesse 3, 522,626 96,433 Los E Ee m za e SES 
l a m zh Wer =< Ja 191,119 21,264 17,175 
Virginia 638,929 16,789 3,441 e E 8885 is m = 
Washington 3 MS SN "M Ka "e 217,883 6,483 2,566 
Wisconsin 293,465 6,873 757 B ba Oe ae ES = 
Other States 218,867 6,907 644 2 eus NON z == = 
Total 6,486,898 274,440 9,752 8,742,681 64,196 514,653 1,742,687 101,531 75,799 
Percent of 
total zinc- 
lead ER 57 2 we 14 83 Le 21 12 


See footnotes at end of table. 
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Table 4.—Production of zinc and lead in the United States in 1972, by State 
and class of ore, from old tailings, etc., in terms of recoverable metals—Continued 


(Short tons) 


Copper-zinc, copper-lead All other sources 8 


and copper-zinc-lead ores 


State Gross Zinc Lead Gross Zine Lead 
weight content content weight content content 
(dry basis) (dry basis) 
Arizona 2100, 172 210, 071 2667 53,194,607 40 1,096 
California = a Së 2 (2) (2) 
Colorado. ......... 401,646 11,481 9,594 112,568 1,514 1,848 
Idab s Sc ene En 331,046 553 1,004 
Maine 107,952 2,037 Pas xe e "n 
Missouri AY * £ = ae "S 
Montana e 2 oes 18 ,823 12 268 
Nevada .. xt Se 2 159 -- (5 
New Jersey........ zz Ge Sg zm P = 
New Mexico....... des e -. 2,176,670 814 11 
New Vork RT n nir 2 De = 
Pennsylvania = Se ue od en 
Tennessee: 1,762,000 5, 289 ER ES = es 
Utah. seven 114,604 '589 3 , 531 Des uem ER 
Virginia a Ste 5 = = x. 
Washington........ ek GA Da 66,131 a 1 
Wisconsin - E 2e E P t 
Other States Se s ea 228,922 6,251 691 
Total 2,486,374 29,467 18,792 56,123,426 8,684 4,919 
Percent of 
total zinc- 
ead...... cz 6 2 2 2 1 


Total 

Gross Zinc Lead 

weight content content 
(dry basis) 

58,294,779 10,111 1,763 
17,377 1,202 1,158 
1,278,006 63,801 31,346 
1,271,240 38,647 61,407 
158,802 5,820 85 
8,485,769 61,923 489,397 

,442 1 2 

159 8 (4) 
210,768 38,096 ae 
2,314,943 12,735 3,582 
52,453 60,749 1,089 
485,277 18,344 = 
5,284,626 101,722 A 
305,723 21,853 20,706 
638,929 16,789 3,441 
283,514 6,488 2,567 
293,465 6,873 757 
447, 789 18,158 1,335 
75, 582,061 478,818 618,915 
i 100 100 


1 Zinc-lead, copper-zinc, copper-lead, and copper-zinc-lead ores combined to avoid disclosing individual 


company confidential data. 


2 Zine ore and ore from all other sources combined to avoid disclosing individual company confidential data. 
š Lead and zinc recovered from copper, gold, silver, and fluorspar ores, and from mill tailings and miscella- 


neous cleanups. 
4 Leas than 1⁄4 unit. 


Table 5.—Twenty-five leading zinc-producing mines in the United States in 1972, 


in order of output 


Rank Mine County and State Operator Source of zine 
1 Balm Ds St. Lawrence, N. V.. St. Joe Minerals Corp. Zine ore. 
2. Bu!!! Iron, Mo...........- AMAX Lead Co. of Lead ore. 
o. 
8 Sterling Hill.. Slate Nid J New Jersey Zine Co. Zine ore. 
4 Eagle Pape Egeter ----- 898 Do. 
ins unga erson, Tenn __ American Smelting & Do. 
Refining Co. 
6 Buren. n Utah, Uta gg Kennecott Copper Lead-zinc ore. 
orp. 
7 New Market. Jefferson, Tenn....... American Smelting & Zinc ore. 
Refining Co. 
8 Friedenaville LeHigh, Pa.. New Jersey Zinc Co- Do. 
9 Star Unit Shoshone, Idaho Bunker Hill Co. and Lead-zinc ore. 
Hecla Mining Co. . 
10 Austinville and Ivanhoe.... Wythe, Va New Jersey Zinc Co.. Zinc ore. 
11 Bunker DI. Shoshone, Idaho...... Bunker Hill Co...... Lead-zinc ore. 
12 Immel... Knox, Tenn American Smelting & Zinc ore. 
Refining Co. 
13 Zinc Mine Works.......... Jefferson, Tenn....... U.S. Steel Corp Do. 
14 Edwards St. Lawrence, N. V.. St. Joe Minerals Corp. Do. 
15 Jefferson City............. Jefferson, Tenn....... New Jersey Zinc Co- Do. 
16 Ground Hog.............. Grant, N. Me American Smelting & Lead-zinc ore. 
Refining Co. 
17 Leadville Unit Lake, Colo ..... ö ͤ—«rg Do. 
18 Idarad l. San Miguel, Colo Idarado Mining Co...  Copper-lead-zinc ore. 
19 Brues eee Yavapai, Aris... Cyprus Mines Corp... Copper-zine ore. 
20 Sunnyside................ San Juan, Colo Standard Metals Corp.  Lead-zinc ore. 
21 Shullsburg................ Lafayette, Wis... ETS Industries, Zinc ore. 
22 Pend Oreille. ............. Pend Oreille, Wash. _ _ Pend 555 Mines & Lead -zine ore. 
etals 
23 Flat Gap Iii Hancock, Tenn New Jersey Zine Co.. Zinc ore. 
24 '"Ozark.. 22-9 L Sus Reynolds, Mo.......- Ozark Lead Co....... Lead ore. 
25 Fletcher. 677 St. Joe Minerals Corp. Do. 


1 Closed October 1, 1972. 
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Table 6.—Primary and redistilled secondary slab zinc produced in the United States 


(Short tons) 
1968 1969 1970 1971 1972 
Primary: 
From domestic ores ...........- 499 ,491 458,754 403,953 403, 750 400,969 
From foreign ores 521,400 581,843 473, 858 862,683 282,211 
l!!! 1,020,891 1,040,597 877,811 766,433 633,180 
Redistilled secondary / 79,865 10,553 77,156 80,923 78,718 
Total (excludes zine recovered 
by remelting ))) 1,100,756 1,111,150 954,967 847,356 706,898 
Table 7.—Distilled and electrolytic zinc, primary and secondary, 
produced in the United States, by method of reduction 
(Short tons) 
Method of reduction 1968 1969 1970 1971 1972 
Electrolytic primar 898,265 453,539 893,280 821,517 259,816 
Do E 622 , 626 587 ,058 484,531 444,916 878,364 
Redistilled secondary: 
At primary smelters. ............- 67,101 60,607 65, 776 68,612 63,034 
At secondary smelter ss 12,764 9,946 11, 380 12,311 10, 684 
lll E 1,100,756 1,111,150 954,967 847,356 706,898 
Table 8.—Distilled and electrolytic zinc, primary and secondary, produced 
in the United States, by grade 
(Short tons) 
Grade 1968 1969 1970 1971 1972 
Special high. .-.---------------------- 449 ,659 468 , 792 401,278 867 ,609 810,074 
J ĩͤ RENE A EE ask 117,224 136,416 109,025 73,314 44,782 
Intermediate. ........................ 56,686 67,180 52,480 68,240 48,353 
Brass special. 15,840 89,306 11,811 11,100 16,954 
Prime western......................- 401,347 859 , 456 320 ,378 271,098 281,735 
yc t —Á—Ó—Á 1,100,756 1,111,150 954,967 847,356 706,898 


Table 9.—Primary slab zinc produced in the United States, by State where smelted 


(Short tons) 
State 1968 1969 1970 1971 1972 
FI eege 102,946 105, 700 95,687 94,012 101,748 
II 8 119,657 131,243 110, 835 46,38 ns 
Meents 142,929 174,034 148,697 115,480 69,754 
Oklahoma_._. .. . . . . + eee 172,174 143,575 124,811 126,908 114,162 
Pennsylvania :::: 302, 884 286,164 222, 096 228,651 210,860 
TétüB.- 2 q y .... 180, 301 199,881 175,735 154,993 136,661 
r tot bose 2268 choc 1,020,891 1,040,597 877,811 766,433 633 , 180 


1 Prior to 1972, included West Virginia. 


Table 10.—Primary slab zinc plants by group capacity in the United States in 1972 


Slab zinc 
Type of plant Plant location capacity 
(short tons) 
Electrolytic plants: 
American Smelting & Refining Co Corpus Christi, Tea 
The Anaconda Company)... Great Falls, Mont 209, 000 
The Bunker Hill Co ................ lc. Lll lll... Kellogg, Idaho. ...........- 
Horizontal-retort plants: 
American Smelting & Refining Co. ....................- Amarillo, Tek 
Blackwell Zinc Co., American Metal Climax, Ine Blackwell, Oklaa 
National Zinc Coo Bartlesville, Okla..........- 512,500 


Vertical-retort plants: 


The New Jersey Zine Co 
St. Joe Minerals Cor 


Palmerton, Pa 
Josephtown, Pa 


1 Zinc operations ended August 4, 1972. 
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Table 11.—Secondary slab zinc plants, by group capacity in the United States in 1972 


Slab zinc 
Company Plant location capacity 
(short tons) 
American Smelting & Refining COo Sand Springs, Oklaa 
DOG zz: yun ua aus ĩ ðivſ ⁵ ⁰⁰⁰ 8 Trenton, N.J.............. 
American Zine Cp eebe Ser SN cce SE SNE Hillsboro, Ill..............- 
Apex Smelting Co 77 8 Chicago, Ill, ere ee eee eee 
Arco Die Cast Metals Coo Detroit, Mich.............. 84,040 

W. J. Bullock, ß acu Fairfield, Ala 
Gulf Reduction C(bcoee ek Houston, TX. ¿ool lee 
H. Kramer C0... le eee eee oe El Segundo, Cali 
Pacific Smelting Coo m ½)½n LL LLL. LLL Ll... Torrance, Calif— 
Sandoval Zine Cbvoodꝛꝛꝛ .. ... . . ... Sandoval, Ill............... 


Table 12.—Stocks and consumption of new and old zinc scrap in the United States in 1972 
(Short tons, gross weight) 


Consumption 
Class of consumer and procka Receipts —————————————————————— Stocks 
type of scrap Jan. 1 New Old Total Dec. 31 
serap scrap 
Smelters and distillers: 
New clippings...................- 91 558 591 EM 591 58 
Old EE 1,151 5,431 = 6,112 6,112 470 
Engravers’ plates 807 2,881 ad 2,932 2,932 262 
Skimmings and ashes 10,188 59,621 62,278 2 62,278 7,481 
Sal ekimmings .................. 48 19 a = zr 6 
Die-cast skimmings EEN 2,111 7,500 7,482 M 7,482 2,129 
Galvanizers’ dross................ 22,977 69,471 75,768 aie 15,768 16,680 
Dieeagtingg 4,059 37,416 hs 39,347 39,347 2,128 
Rod and die scrap. ...............- 568 4,091 bs 4,552 4,552 107 
Flue sf ĩð b ĩ 8 1,802 4,455 4,887 Me 4,887 1,370 
Chemical residues 5,604 7,100 12,704 PS 12,704 Ee 
VK E 48,856 198,544 163,710 52,948 216,658 80,747 
Chemical plant, foundries, and other 
manufac 
New clippings J 4 17 19 2x 19 2 
Od ine 3 11 iu 18 18 1 
Engravers’ plates zx -- Xs — 
kimmings and ashes 2,258 12,199 9,782 - 9,782 4,670 
Sal skimmings.........--..-...-- 5,942 8,718 7,717 ze 7,717 6, 
Die- cast skimming gs ate 240 =: Be en 
Galvanizers' drossss - So X o Se SS 
Diecastings. ....................- 8 476 MS 447 447 87 
Hoe and die scrap. ..............- 4 60 = 60 60 4 
ue r 274 3,620 3,665 p 8,665 229 
Chemical residues 3,294 28,362 81,160 S 81,160 496 
Total os ecco A iays ef. 11,782 58,708 52,848 520 52,868 12,622 
All classes of consumers: 
New clippings...................- 95 570 610 um 610 55 
Old zine. 52 sa 8 1,154 5,442 e 6,125 6,125 471 
Engravers’ plates 807 2 ,887 as 2,982 2,932 262 
Skimmings and ashes 12,391 71, 820 72, 060 Te 72, 060 12,151 
Sal skimmings. sss 5,990 8,787 7.717 en 7,717 7,010 
Die-cast skimming gs 2,111 7,740 7,482 = 1,482 2,869 
Galvanizers' dross._..........---- 22,977 69,471 75,768 ES 75,768 16,680 
Diecastings gs 4,067 87,892 ET 89,794 89,794 2,165 
Rod and die scrap. ..............- 572 4,151 Si 4,612 4,612 111 
Flue dus 2,076 8,075 8,552 e 8,552 1,599 
Chemical residues 8,898 35, 462 48,864 s 483,864 496 
% Ü˙iͥÜw» ³ ² AAA ede 60,688 252,247 216, 053 58,468 269, 516 48,369 


1 Figures partly revised. 
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Table 13.—Production of zinc products from zinc-base scrap in the United States 


(Short tons) 
Product 1968 1969 1970 1971 1972 
Redistilled slab zineeddw „ 19,865 70, 558 77,156 80,923 90,297 
Zine ...... ele 87,903 83,747 29 ,605 29 ,095 40,569 
Remelt spelter. LLL LL lll . . 8,580 3,978 3,494 1.590 : 
Remelt die-cast slab. _.......-.----------------- 14,570 16,979 16,686 18 ,839 18,555 
Zinc-die and diecasting alloys.................... 4,128 4,401 4,361 8,316 8,927 
Galvanizing gtocka 2,107 1,849 762 633 872 
Secondary zinc in chemical products. ............. 45,654 45,298 1 42,238 1 45,312 50,047 
r Revised. 
Table 14.—Zinc recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 
(Short tons) 
Kind of scrap 1971 1972 Form of recovery 1971 1972 
New scrap: As metal: 
Zinc-base ................ 140,854 145,620 By distillation: 
Copper-base. ............ 135,201 158,834 Slab zine 11. 79,754 88,988 
Aluminum- base 2,833 8,649 Zinc dust 28,542 40,123 
Magnesium-base. .......- 222 281 By remelting............ 2,127 6,674 
Fot! reueg 279,110 308,384 o WEE 110,423 135,785 
Old serap: In zine-base alloy ss 24,307 16,480 
Zinc-base...............- 44,876 42,998 In brass and bronze r 171,947 177,377 
Copper- base 31.308 32,456 In aluminum- base allo ys 6,585 7,688 
Aluminum-base. ......... 8,587 8,854 In magnesium-base alloys.... 627 494 
Magnesium-base. .......- 272 69 In chemical products: 
—T Zine oxide (lead-free) .... 722,181 25,897 
Total.__ S 80,048 79,377 Zinc sulfate_........---- 10,335 11,076 
SSS Zine chloride 10,111 11,126 
Grand total............ 359,153 387,761 Miscellaneous 2,687 1,948 
Total... . c E 248,730 251,976 
Grand total 859,158 887,761 
r Revised. 


1 Includes zinc content of redistilled slab made from remelt die-cast slab. 


Table 15.—Zinc dust produced 
in the United States 


Value 
Quantity — pa —ʃ⸗̃ñĩꝝt; .- . 
Year (short Total Average 
tons) (thousands) per 
pound 
1968...... 61,566 $22,041 $0.179 
19689 55,055 21,361 .194 
1970 — 51, 136 20, 045 .196 
1971...... 50,259 19,691 .196 
1972...... 59,358 24,669 .208 


Table 16.—Consumption of zinc in the United States 


(Short tons) 
1968 1969 1970 1971 1972 
Slab ZING cse oo K ote 1,850,656 1,885,880 1,186,951 1,254,059 1,418,349 
Ores (recoverable zine content) 11. 124,109 126,712 124,781 119,254 118,305 
Secondary (recoverable zinc content) ?. _ _ 270 , 592 302 ,075 259,864 r 271,381 292,099 
f usouscesdeweseshuriss 1,745,857 1,814,167 1,571,596 r1,650,694 1, 828, 753 


r Revised. 
1 Includes ore used directly in galvanizing. 
2 Excludes redistilled slab and remelt zinc. 
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Table 17.—Slab zinc consumption in the United States, by industry use 
(Short tons) 
Industry and product 1968 1969 1970 1971 1972 
Galvanizing: 
Sheet and strip. .................- 218,216 268 , 682 258 , 155 255,335 294,205 
Wire and wire rope 36,08 32,348 30, 85 29, 895 30, 769 
Tubes and pipe 68,621 65,898 64,479 65,122 64,549 
Fittings (for tube and pipe)........ 13,801 11,418 9,498 10,240 11,106 
Tanks and containers 3,815 5,561 8,924 2,759 8,645 
Structural shapes 20,288 19,454 18,761 18,589 20,802 
Fas tener , 826 , 586 ,918 5,159 4,810 
Pole-line hardware ,050 9,409 ,988 8,358 8,487 
Fencing, wire, cloth, and netting - - - 15,984 17,984 18,114 20,232 21,995 
Other and uns ed uses 68,074 57,091 60,205 59,063 58,886 
CCC 498,774 493,381 474, 249 474, 752 518,204 
Brass products: 
Sheet, strip, and plate............. 86,185 90,777 61,672 78,929 105,405 
Rod and wire 49,888 56,989 41,4659 46,514 68 , 148 
TUG zur ee Sess ce os 9,818 10,928 9,086 9,899 8,886 
Coppe and billet— 2,286 5,958 4,606 4,419 6,840 
opper bane ingo ts 12,153 13,642 9,946 0,44 7,187 
er Copper bass products 1,576 1,175 978 72 786 
pci 8 161,906 179, 469 127 , 747 150,486 192,147 
Zinc-base alloys: 
Diecasting alloy —- 651,896 565,839 458 , 490 504,828 566,932 
Dies and rod alloy................ 807 504 87 270 
Slush and sandcasting alloy 10,243 10,048 10,059 11,018 12,778 
2 ĩͤ u ĩ ae a 562, 946 576,391 463,636 516,111 579,761 
Rolled zinnee ,948 48,650 41,065 38,852 45,216 
Zinc oxide 84,937 41,447 43 , 829 40,043 51,992 
Other uses 
Light-metal alloys.....-..-...---- 8,422 7,562 3, 985 4,575 6,300 
3 EUR PT UE 34, 728 38,480 32, 440 29,240 24,729 
Vote eee ³ AA 43,150 46,042 86,425 38,815 81,029 
Grand total 1,850,656 1,385,380 1,186,951 1,254,059 1,418,849 


1 Includes zinc used in making zinc dust, wet batteries, desilverizing lead, bronze powder, alloys, chemicals, 


castings, and miscellan 


eous uses not elsewhere mention 


Table 18.—Slab zinc consumption in the United States in 1972, 


by grade and industry use 


Special 
Industry gh 
grade 
Galvanizin g 30, 585 
Brass and bronze 38,474 
Zinc-base alloy s 569, 460 
Rolled zinek 0,3 
Zine oxide 21,34 
Other- -------------------- 17,384 
Nl... 697,581 


1 Includes select grade. 


(Short tons) 
High Inter- Brass Prime 1 
grade mediate special western Remelt Total 
24,972 70 120,855 341,106 616 518,204 
106,317 183 9,084 88,099 90 192,147 
9,074 11 181 639 896 579,761 
ae 18 ,967 š 5,865 EN 45,216 
on Se EM 80,648 Bs 51,992 
3,865 809 9 ,002 10 ; 
144,228 19,990 130,079 425,359 1,112 1,418,349 
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Table 19.—Rolled zinc produced and quantity available for consumption in the 


United States 
1971 1972 
Value Value 
Short Short 
tons Total Average tons Total Average 
(thou- (thou- per 
sands) pound sands) pound 
Production: 1 
Photoengraving plate 11,290 $8,259 $0.390 18,418 $10,118 $0.377 
Sheet zinc less A 0.375 inch 
EE W w w De Ge = 
strip and foil... se A det SE 25,342 13,656 .269 28,189 17,100 .808 
Total rolled zine 3 88,263 28,399 306 45, 216 28, 820 .819 
Exports 1,686 1,486 . 441 2,419 2,138 . 442 
Import 2 Eier 509 287 233 310 320 
Available for consumption 88,390 ae S 48 ,057 V" a 


W Withheld to avoid disclosing individual company confidential data; included in total. 
1 Figures origina ne pro roduction. In addition, 20,276 tons in 1971 and 41,764 tons in 1972 were rerolled 
ng in 


from scra bricating 
3 Includes other plate over 0.375 inc 
publish separately. 


lants operating in connection with zinc-rolling mills. 
thick rod and wire, and strip and foil. Bureau of Mines not at liberty to 


Table 20.—Slab zinc consumption in the United States in 1972, by industry and State 


(Short tons) 
State Galvanizers Brass mills! Diecasters 3 Other Total 

Ar aces ecweees 46,781 W A Ww 47,890 
e.! 8“ W Ss » 8 W 
Californian 32,734 3,677 21,767 1,494 59,672 
ee 0 cee W W W W „058 
Connecticſuhln rr 8,523 88,291 W W 47,140 
Delaware 2-2-6252 ee de w W W TH w 
ir. W E W on 4,640 
Georgia W KS W Se w 

Hawai: l... ears W e ER 5 
Idaho... .. . EEN a 28,178 756 28,934 
Hee 49,164 28,604 95,080 12,374 185 ,222 
Indiana 222 .. oe ee eee 59 ,989 w w 141,969 
Jegen modu w = uo w 1,471 
99d ³ðVQ—A—A³³ 88 23 w w ët W 
Kepntueks ee W W == W W 
Louisiana...........................- 1,955 2 SC * 1,955 
f ͤ KK cOs che W a M MS W 
Maryland... ------------------------ W W Ge = W 
Massachusetts 2,493 w A w 7,597 
KT WEE W 20,533 135,645 W 162,087 
Minnesota W ° SE? , 542 
Miser J MORTON W = — a w 
KT EE 8,088 w WwW W 14,737 
Nebraska. W W ES w , 565 
New Hampshire M W Ke n W 
New Jersey-------------------------- W 5,956 2,986 17,792 
New Kork 12,733 w 11,922 W 110,665 
North Carolina es ee w w 
G ee 101,952 W 83,054 W 195,169 
DADA JJ 8 322 zm w 12,824 
ee W W ue 1,059 
Pennsylvania BUSCO 86 70,193 W 26,721 W 175,798 
Rhode Island__ ----~---------- w w S w 561 
South Carolina____ W a = = w 
Tennessee W Za W W 29,254 
Ku cr ERES UN TE NM 14,468 w w w 49,577 
10171 Wee ae 8 w w 5 e W 
hir c tC ENS W W W W 238 
Washington w Ee me w 2,121 
West V igi. oos on wm mos w w == w 33, 559 
Wisconsin 1,426 w W W 17,023 
Undistributed 103; 872 94,996 110,998 110,667 58,168 
Total AAA -M 517,588 192,057 579,865 128,227 1,417,287 


W Withheld to avoid disclosing individual com 
1 Includes brass mills, brass ingot makers, and 


? Includes producers of zinc-base alloy for diecastin 
3 Includes slab zinc used in rolled zinc products an 


4 Excludes remelt zinc. 


brass t 


Pon OD data; included with Undistributed.“ 
foundries. 

s stamping dies, and rods. 
in zinc oxide. 
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Table 21.—Production and shipments of zinc pigments and compounds 1 
in the United States 


1971 1972 
Shipments Shipments 
Pigment or Produ- |—————————————— Produc- 
compound tion Value 2 tion Value 2 
(short Quantity —— — (short Quantity əvb- x .— 1. 
tons) (short, Total Average tons) (short Total Average 
tons) (thou- per tons) déier per 
sands) ton sands) o 
Zine oxide 2 214,952 227,603 $72,910 $320 237,015 245,867 $84,244 $343 
Zinc sulfate... .... 45,929 49,803 6,338 128 88,897 39,595 5,220 132 


1 Excludes leaded zinc oxide, lithopone, and zinc chloride; figures withheld to avoid disclosing individual 
company confidential data. 

2 Value at plant, exclusive of container. 

3 Zinc oxide containing 5% or more lead is classed as leaded zinc oxide. 


Table 22.—Zinc content of zinc pigments 1 and compounds produced by domestic 
manufacturers, by source 


(Short tons) 
1971 1972 
Zinc in pigments and com- Total Zinc in pigments and com- Total 
Pigment or pounds produced from zinc in pounds produced from— zinc in 
compound | ——————————————————— pig-  |———————————————— pig 
Ore Sec- ments Ore Sec- ments 
Slab ondary and | —————————- Slab ondary and 
Domes-  For- zinc mate- com- Domes- For- zinc mate- com- 
tic eign rial pounds tic eign rial pounds 
Zinc oxide 79,732 25,230 r40,656 :26,444 172,062 89,308 19,825 52, Wal 81,106 192,856 
Zinc sulfate. |... 1,891 3.8 16 -. 10, 262 15, 969 3,788 1.825 8.280 18, 398 


r Revised. 
1 Excludes leaded zinc oxide, zinc sulfide, and lithopone; figures withheld to avoid disclosing individual com- 
pany confidential data. 


Table 23.—Distribution of zinc oxide shipments, by industry 1 


(Short tons) 

Industry 1968 1969 1970 1971 1972 
Aff; EE se ae. 111,797 115,988 111,421 124,472 129,170 
Ein 8 25, 864 25, 170 21,894 24,990 27,244 
Srl mc cee ease ce T. DS aS 10,226 , 469 9,011 8,125 10,702 
§²˙ dnnn. ³¹wm ˙mw¼ 22, 769 22, 775 19, 435 18,901 22,781 
Agriculture. ee ee 5,044 4,007 2,246 1,615 1,101 
Photocopying..... Eeer ee 21,564 27,566 31,850 34,504 36,190 
öĩͤĩ§ͤĩ˙ EE 16,562 14,748 17,426 14,896 18,679 

!! 8 213,826 219,728 218,288 227, 503 245, 867 


1 For information on leaded zinc oxide shipments prior to 1971, refer to the 1970 Minerals Yearbook. 


Table 24. Distribution of zinc sulfate shipments, by industry 


(Short tons) 
Agriculture Other 1 Total 

Year — — —ä0  — . . — 

Gross Dry Gross Dry Gross Dry 

weight basis weight basis weight basis 
Eed toast ee ees 20,472 17,631 89,175 80,265 59,647 41,896 
. A Le EE 19,029 16,424 45,563 83,861 64,592 50,285 
II! enA us sus 17,213 14,808 86,856 26, 572 54,069 41,375 
1971 oD. ee ER 16, 268 13, "812 83,035 28, ,690 49,303 42, 502 
J ſ ³ðÄ he es 10, 496 8, 602 29, „099 25, 935 39, 595 84,587 


! Includes rayon; Bureau of Mines not at liberty to publish separately. 
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Table 25.—Stocks at zinc-reduction plants in the United States, December 31 


(Short tons) 
1968 1969 1970 1971 1972 
At primary reduction plants. ..................... 64,695 64,908 97,676 1 40, 745 19, 956 
At secondary distilling plants 684 885 738 r 475 1,225 
Total. EE 65,879 65,788 98,314 741,220 21,181 


r Revised. 


Table 26.—Consumers stocks of slab zinc at plants, December 31, by grade 


(Short tons) 
Special High Inter- Brass Prime 
Date high grade mediate special western Remelt Total 
grade 
Dec. 31, 1971 :............. 89,075 4,513 605 10,675 36,490 165 91,523 
Dec. 81, 19722 46,559 10,904 578 17,267 50,741 92 126,141 


t Revised. 


Table 27.—Average monthly quoted prices of common zinc (prompt delivery or spot), 
London and the United States 1 


(Metallic zinc, cents per pound) 


1971 1972 

Month —õ n ͤ3a2: — —uk .] — 

United LME? European United LME? European 

States cash produeer States cash producer 

ll. ege 15.00 12.91 13.96 17.00 17.21 17.49 
Fr 15.00 12.45 14.08 17.00 17.66 17.71 
Mal. eon ce eee oes 15.07 12.99 14.04 17.30 17.99 17.81 
April- oes eo ð⁵ ůw„m: m 8 15. 50 12.98 14.03 17.74 17.90 17.76 
ege eier 15.77 13.18 14.04 17.88 17.51 17.78 
Ee 16.00 14.18 15.25 18.00 16.77 17.48 
Jüly EE 16.19 14.64 16.46 18.00 16.49 17.75 
A EE 17.00 14.57 16.56 18.00 16.48 17.78 
September_......--..---------------- 17.00 14.05 16.80 18.00 16.69 17.72 
Gehe 17. 00 15.25 16.95 18.00 16.48 17.38 
November.. 17. 00 15.61 16.96 18.00 17.16 17.31 
December. ................-...--...- 17.00 16.27 17.19 18.11 17.00 18.40 
Average for year............... 16.13 14.08 15.62 17.75 17.13 17.78 


1 Source: Metals Week. 
* London Metal Exchange. 
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Table 28.— U.S. exports of slab and sheet zinc, by country 


1970 1971 1972 
Destination Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 


tons) sands) tons) sands) tons) sands) 


Slabs, pigs, blocks: 


Sands ⁵ eee 69 $34 233 $63 849 $70 
LÉI NEE 29 10 8 8 10 5 
Dominican Republic == Ta 2. 1 60 28 
ermany, Weste 22 4 4 2 Gë SE 
Honduras......................- 20 8 5 2 t T" 
Liberia... cune Evo ce nas es 21 9 6 2 PE Eh 
Netherlands i kas E 21 4 ae ES GE i2 
FBI! ee eee 41 q 41 7 dë E 
Turkey ee ee 2s EN 3,024 738 E 
United Kingdom................. 15 16 10,00 1,501 8,786 568 
Venezuela......................- 83 12 Z 110 42 
e 17 10 r 18 r 18 6 
Total. ur s ummc ee iuis 288 114 13,346 2,337 4,324 714 
Sheets, plates, strips, or other forms, 
n. e. c.: 
Ann 8 41 35 51 34 32 23 
AT TE 4 85 75 51 42 
11 ³˙¹ 86 (1) (1) 8 
, 1.006 825 1,065 946 1,829 1,194 
Ill 5 2 2 16 
Colombia. 17 18 4 4 7 5 
Costa Ries 10 9 14 13 12 11 
Dominican Republic 8 3 51 20 15 12 
El Salvador 10 10 14 13 10 10 
Eraneë l l 8 ( 1 (1) (1) 83 89 
Ireland EE m ER 16 17 20 28 
lurael.. Soul, ee eee 1 1 28 19 84 60 
Jamaica „„ 12 10 13 10 26 23 
n 1 4 1 1 20 18 
bands 8 ais 28 - 41 81 
LE EE 18 11 48 86 81 65 
New Zealand... 12 11 2 1 14 

FIC!!! ⁵ . sees 28 20 He on = : 
South Africa, Republic of. 14 11 101 90 166 145 
Sri Lanka (formerly Ceylon)....... c Aes zs Sch 19 17 
KC EE 54 25 a zi 4 8 
Thailand. auc . l... - e = e = 22 13 
United Kingdom. .. 6 8 119 124 156 169 
Venezuela 87 79 34 32 120 106 
Others 265 L ͤk-ł-— .;. Ree 2 85 82 43 49 181 100 
// L C 1,412 1,173 1,686 1,486 2,419 2,188 

r Revise 


1 Less Tm 1⁄4 unit. 
Table 29.—U.S. exports of zinc, by class 


Slabs, pigs, or blocks Sheets, plates, strips, Zinc scrap and dross Semifabricated 


S or other forms, n.e.c. (zine content) forms, n.e.c. 
ear — — —K — —n = ————————— 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) Sands) tons) sands) tons) sands) 
1910 8 288 3114 1.412 $1,173 8,112 $1,049 25,528 $5,635 
11 13,346 2,337 1,686 1,486 2,000 504 6,042 2,709 
1972 4.324 714 2,419 2,188 1,446 431 6,052 3,076 


Table 30.— U.S. exports of zinc pigments 


1971 1972 
Kind Quan- Value Quan- Value 


tity (thou- tity (thou- 
(short sands) (short sands) 


tons) tons 
Zine oxide 6,684 $2,489 6,172 $2,806 
Lithopone...... 545 425 1,395 458 


Total.... 7,229 2,864 7.567 2,764 
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Table 31.—U.S. imports for consumption of zinc, by country 


1970 1971 1972 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
ORES 1 
Auf 8 1.893 8366 3,188 $720 926 $186 
EE ; 595 4,738 696 77 21 
Canada- ---------------------- 3 263,287 40,230 257, 555 38,588 109,720 15,874 
Fl! e 267 z wie SEN 
Germany, Weste. 10,438 1,638 8,517 528 1,162 260 
Honduras 10,001 1,342 22, 486 2,934 8,680 547 
Ireland: EE 537 88 1,965 810 2,17 868 
Mie... eee cic aus 101,871 13,430 121,016 14,925 39,282 4, 530 
Morocco. -.------------------------- Ss = 8,531 868 ae e 
BP e cunc nensi i MR IE 51,269 8,330 44,256 8,088 8,000 1,304 
South Africa, Republic of 5,040 764 100 19 9,041 1,185 
GOM. 8 1,005 164 16 2 a da 
!( uuu sa 450,770 67,164 467,368 62,678 174,063 24,2'15 
BLOCKS, PIGS, OR SLABS 
EELER o ĩð2Nß 30,335 9,359 37,096 11.634 41,079 14,863 
Belgium- Luxembourg 14,371 3,876 9,365 2,701 39,616 13,998 
Canada... E 120,611 34,329 149,700 42,698 272,493 92,255 
EGURdOP.... cee ect eee eee s Su geg Se 909 301 
Finland. .--------------------------- 1,313 368 82,417 9,270 5,102 1,416 
France- 2 ] mg aisn aandere ee se 512 150 2,211 752 11,825 4,225 
Germany, Wes teseeee 442 122 6,138 1.772 81,358 11,551 
CT ³¹Ü˙w¹wbwb orc ³ A ee 32, 525 8, 764 8, 705 2,308 30,072 10, 968 
SF ⁰²⁰ my cases 7,358 1,746 10, 130 2, 442 8,394 2,276 
Mozambique 661 170 Wa a oe € 
Netherlands 200 56 18,745 5,849 14,001 5,096 
Nor ( such beue ss 1,848 895 2,205 829 Se 
el EE 81,923 9,143 24,412 7,283 30, 625 9,760 
Poland soo A eee sees 7,729 2,28 2,508 729 4,418 1,584 
South Africa, Republic of z= Ss 4,740 1,422 
// 8 ne 5,071 1,475 1,102 881 
United Kingdom....................- 1,054 294 745 196 1,553 563 
Yugoslavia___ cuis 32 138 89 1,543 589 
J ³⅛ðWAà A 6,300 1,695 8,898 2,444 22, 493 6, 860 
Zambia. ---------------------------- 1,773 493 315 91 ine ET 
;o ls hs sO usu 1,568 419 r 716 r 194 60 21 
Totalz:-- A Oss 260,132 73,695 7324,255 93,628 516, 643 176, 707 
r Revised. 


1 Does not include zinc ores and concentrates for refining and export: 1970 — Canada, 18,932 short tons 
($2,748,599); Mexico, 565 short tons ($102,218); Morocco, 145 short tons ($10,918). 1971—Canada, 11,791 
short tons ($1,816,250); Mexico, 14 short tons ($2,723); Peru, 1,657 short tons ($298,278); Ireland, 10 short 
tons ($981); public of South Africa, 82 short tons ($7,450). 1972— Canada, 4,787 short tons 4417,5553 
Mexico, 171 short tons ($27,437); Ireland, 176 short tons ($17,439); the Netherlands, 98 short tons ($17,595 
Belgium- Luxembourg, 16 short tons ($2,690). 
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Table 32.—U.S. general imports of zinc, by country 
1970 1971 1972 

Country Quantity Value Quantity Value Quantity Value 

(short, (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 

ORES 
EE 2,924 $518 2,857 $201 5,871 $239 
II; ⁵ 8 2,90 439 zc x " Ge 
Canada... E 317,992 47,153 209,084 30,027 185,584 19,483 
eene ,056 201 ie SE SS 
Germany, Weste. ux Se S = 1,162 260 
Guatemala. ........................- 4 1 1 13 723 180 
onduras_______ eese en Eie 19,267 2,845 21,512 8,230 17,370 2,415 
Ireláhd. ·D S Ber ae 8,975 657 97 885 
M; ³˙ AAA 128,949 16,921 89,845 11,099 57,815 7,106 
Nicaragua See * we n 10,960 1,168 
)J! TNI m Qusa a aa qawas 48,037 7,644 15,025 2,375 15,256 2,007 
South Africa, Republic of. 5,096 772 61 11 4,690 779 
(( eos eg 130 18 24 8 (1) 
M ⁰ eed 525, 759 76,512 342, 521 47,616 254, 868 34,467 
BLOCKS, PIGS, OR SLABS 

Australi 2: c ere ese ee coe 80,335 9,859 38,552 12,056 89,623 14,441 
Belgium-Luxembourg. ...............- 14,871 8,876 9, 365 2,701 39 ,616 18 ,998 
Canada. ---------------------------- 120, 611 34, 829 150, 868 43,050 271,180 91, 826 
n oe OEC Lees ost 8 ET xs 909 301 
AN, EE 1,318 868 81,702 9,848 8, 583 2,572 
France -soore A DS us u 222 LE 512 150 2,211 752 11,825 4,225 
Germany, Wes ee 3,198 886 3,661 1,085 31,358 11,551 
1 ee uuu ee 82,52 8,764 8,705 2,308 80,072 10,968 
EE EE 7,858 1,746 10,130 2,442 8,994 2,276 
Mozambique 661 170 = " s a 
Netherlands 7,725 2,143 13,283 4,220 14,001 5,096 
ENEE 1,343 395 2, 205 329 EM ae 
714) b MEHR eee eet ease 81,928 9,148 28,873 7,182 80,625 9,760 
f S ss spam y p ss 7 2, 28 2,618 764 4,199 „514 
Rll 8 == 25 1,221 854 ,92 1,603 
South Africa, Republic off s M 4,740 1,422 SS BS 
FFI ĩðᷣ K es » 5,071 1,475 1,102 881 
United Kingdom 1,054 294 800 210 553 568 
Vugosla va 114 32 138 39 548 589 
Zaire_______ ñ¼¼ BE 6,300 1,695 8,898 2,444 22,493 6,860 
Zambia... 8 1,773 498 815 91 82 BA 
Ee ee 1,568 419 1,212 332 60 21 
Total. o al ³ĩͤ A ĩ⁵ tees 210,413 76,546 319,568 92,554 522,612 178,545 


! Less than 14 unit. 
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Table 33.—U.S. imports for consumption of zinc, by class 


Ore Blocks, pigs, slabs Sheets, plates, strips, 
- (zinc content) other forms 
ear —_ 
Quantity Value Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 
1970........ 450,770 $67,164 260,132 $78,695 692 $419 
111 467, 868 62, 678 * 824, ,255 r 98,628 509 287 
1972......-- 174,068 24, 275 516, 643 176, 707 485 310 
Old and worn out Dross and skimmings Zine dust s. tal 
— —— o 
Quantity Value Quantity Value Quantity Value value 
(short tona) (housands) (short tone) (thousands) (short tons) (tbousands) 1 
1970. 1,497 $192 418 $92 9,859 $3,161 $144,728 
197711 1.114 147 853 140 8,184 2, 949 r 159,779 
1972 814 235 2,068 1,935 9,197 8, 822 207,284 
r Revised 


$2,040, addition manufactures of zinc were imported as follows: 1970—$1,276,276; 1971—$1,846,752; 1972— 


Table 34.—U.S. imports for consumption of zinc pigments and compounds 


1971 1972 
Kind — ———: . — 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

Zine arsenate. __.....-.....-.---.-_-------------- r (l 1 $10 
at TEE 13,113 2,945 19,849 5,647 
Zinc BUllidB. 2. uc ese y ͤ y nt ase Ss 4 14 206 
theres 81 13 84 17 
Zine ehloride 2... l.l l lll lll ll ll. 1,319 266 1,490 257 
Zinc sulfate... “rk 5,438 567 8,944 475 
Wine e ani le. bes 162 116 93 70 
Zinc hydrosulfite.___ _ 2 2 c LLL Lc c.l .l.- zx m 20 T 
Zinc compounds, n.s. piii... 372 137 419 202 
Totale ei ů . r 20,913 4,187 25,934 6,891 


r Revise 
. 
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Table 35.—Zinc: World mine production (content of ore), by country 
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(Short tons) 
Country 1 1970 1971 1972 v 
North America: 
7. ĩ˙˙; ] ............. 1,365,938 1,397, 246 1,410,000 
Guatemala (exports)_......-.---....-------.--.----------- 8 558 340 
Al. nese eee EE LA sce 22 ,090 25, 286 25,678 
tele ¿u ß eene 293, 655 292,081 299, 656 
United smash meer x EA AME 584,186 i 478 ,818 
South America: 
II ͥ oct losses d SL EE 42,974 46,800 40,000 
e TEE 51,289 49 ,689 46,870 
Lt EE 18,900 18,650 19,600 
I.! y —Ó— 22 1,694 2,086 2,000 
Colombia: oreo y uid vende LE 172 128 e 94 
FU u T u oe eo eee ͤ ole ME iE 140 189 e 145 
JJflöôÜi⁵¹1˙......f0ꝑ0rtſt7%½e7ͥͤſ x 329,741 427, 104 394, 200 
Europe: 
J T ³ ² ]] ⁰⁰⁰ DEL eee 17,314 23, 229 22,575 
e e a a oe eS ee Sa 84,200 , 200 e 68,000 
Czechoslovakia lc te eee chk TERM amv eEw CE 11,299 e 13,000 e 18,000 
Ill... ⁰ OE 69,015 56,093 54,998 
jor. MN NN c c ea eee ate 8 20,481 16,689 14,661 
Germany, East e... ee ee CM ERES 11,000 11,000 ,000 
Germany, ] y) K. r 141,776 145 , 487 134,658 
Jq/n)U ⁵ ON er ie E REMEDIES r 10,228 15,664 14,600 
Huff ⁵/ 5,3 5,300 5,800 
IC d 106,366 96,500 103,000 
AT TE 122,000 116,700 113,075 
NOPWSY EE r 11,651 11,818 17,562 
C! / ↄ⁵² ͥ ol ½½½½½½½½½ v 88 205, 900 213, 400 215, 000 
Porbügal- uocum ⅛ᷣͤ d ĩ A asa „770 255 „941 
Romania (recoverable) .. 43, 900 43, 900 ; 
jw EE 108,098 96,496 98,612 
LK EEN r 102 ,929 109,176 121,000 
ag... m ct c 2, 711,000 711,000 
i ð yd ĩᷣͤ y ⁰⁰yd mu ee as 111,493 108, ,791 106,615 
Africa: 
Alger. 18,710 17,418 24,800 
Congo, (Brazzaville)... J cece I IS Here TR TAREA LEE 100 700 e 770 
Morocco E r 18,100 18,600 20,000 
South Africa, Republic off wt w 8 17 2,215 
South-West Africa, Territory of 4 51,462 48,168 88,296 
Tunisie zj. HER r 18,600 8, 12,600 
7 d 8 115,833 144,050 128,800 
au Zambia lh 925 2,904 61,711 
a: 
——— —— ³ðA ÀÀ ³² AA 8 r 4,858 4,482 5,942 
China, People's Republic oů e 110,000 110,000 110,000 
Iii ĩͤ- ee ur mt 8 „090 089 9,776 
T7; ͥvs w; ð - x S S asus 63,600 64,000 66,000 
Crime um TEC ec E RUPES 808,293 824,541 809,781 
Korea, North °`- -2------------------------------------- 143, 000 149,000 154,000 
Korea, Republic css. 26,433 31,042 89,600 
re 3,517 4,271 5,074 
Thailand (in lead-zinc ore )))) 600 1,000 770 
Turkey coo ³¹]]] ]] A 8 r 26,900 26, 705 27,155 
Oceania: 
Pill ee pM 537,052 496,366 553, 564 
Nh rĩ ² ˙ . ce ³ ⁰⁰kn Q st SQ ICE 1, 608 „171 8 
tert r6,028,488 6,155,074 6,157,628 
e Estimate. p Preliminary. r Revised. 


1 In addition to the countries listed, North Vietnam also produces zinc, but available information is in- 

pic ros uate to make reliable estimates of ‘output levels. 
ine content of concentrates 

3 Sum of production by COMIBOL and exports by medium and small mines. 


* Data are total of output for Rosh Pinah mine, 
or 1972; in 1972 Tsumeb Corp. 


30 of that stated except 
properties is for year ended June 30, 1972. In the pe od Jul 


Berg Aukas mine, and Tsumeb Corp. 
data is tor calendar 1972 an 


for 


produced 3,162 short tons of zinc in concentrates, which is not included in above figures 


Year beginning March 21, of year 


stated. 


ears.ended.June 
that or the other two 
1, 1971 to December 31, 1971, Tsumeb Corp. 
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Table 36.—Zinc: World smelter production, by country 


(Short tons) 
Country 1 1970 1971 1972 » 
North America: 
IECH TEE ee ele 460 , 668 410 ,080 525,400 
N bec . 8 88,915 85,828 87,499 
United Stare ð ] ——; 877, 811 766, 433 688 , 180 
South America: 
Ain... r 81,600 37,000 45, 000 
Brazil- ˙“⁰A ³˙¹1o¹A di ⅛xmm ß Us DE S SS LS r 9,451 15, 278 17,811 
7/%%ͤ»Ä˙ͤ¹ Z. ĩ .. 88 75, 715 68,048 14,082 
aropa 
üstria EE 17,657 17 ,608 18,604 
Belgium S: ³oÜW¹wꝛmãüũũ Ee 265 ,918 227 ,950 283, 700 
Bulgaria EE 83, 86,400 93,000 
Finland etie Ro ³˙¹1 dd DL OE 61,531 70,219 89,393 
I ³ðVꝗſ ↄ yͥ tu tan T a s eel r 246,662 241,027 289,700 
Germany, East !!!)! „„ 17,000 17,000 $ 
Germany, Weste r 114,300 101,300 235,500 
I1]]]// / ⁰⁰yyd ⁵⁵⁰ 8 156,618 154,128 171,695 
Netherlands EE 50,952 45,600 55,400 
, Ee D D oe eo oe r 68,022 68,963 80,851 
Poland EE 230,400 242,500 251,300 
Romania © -. noo ee mar ⁊ vy km 88 43,900 48,900 44,000 
Spain- sucede sue n Lr PEL a EA GO ME rae neces r 97,185 94,486 109,326 
EIER 672 ,000 717,000 717,000 
United Filme tee eet r 161; 595 128,379 81,379 
re Yugoslavia Reb ee ete a utana as bet ote De woes E 71, „676 58, 543 53,617 
rica 
South Africa, Republic o 18,174 22,584 13,928 
7 a se ieee tm y 70,272 69 ,181 69 ,000 
de Zambia ee EE 58 ,925 62,904 61,711 
sia: e 
pone: People's Republic of ¢.__...-....--..---.----------- 110,000 110,000 110,000 
J ILICE 25,805 23, 443 21,808 
i 7 UE dM Em Ve ole ante ee 262 shka E 145,437 789, 660 887, 700 
Korea, Nrr!llll„„„„„ accesses ee 99 ,000 110,000 132,000 
Korea, Republic Md 2, 535 9, 925 11,815 
Oceania: 
Australéá. -z oo ß ß E Du LE E 287 , 252 285 ,164 827 ,059 
WON soe c ee su Su Sms r 5,320,771 5,175, 426 5,615,408 


e Estimate. p Preliminary. r Revised. 

1 In addition to the countries listed, North Vietnam also produces zinc, but available information is inade- 
quate to make reliable estimates of output levels. 

? Includes production from reclaimed scrap. 
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Zirconium and Hafnium 


By Sarkis G. Ampian 1 


Zircon production and sales by domestic 
mining companies were about 20% greater 
in 1972 than in 1971. Zircon exports in- 
creased 84% from 9,429 tons in 1971 to 
17,360 tons in 1972 while imports de- 
creased 30% from 96,387 short tons in 1971 
to 67,537 short tons in 1972. Exports of 
zirconium oxide, zirconium metal, and zir- 
conium alloys all rose in 1972. Production 
of zirconium-bearing compounds for chem- 
icals and refractories also increased. Zircon 
consumption by foundries declined nearly 
20%, from 116,000 short tons in 1971 to 
92,000 tons in 1972. However, foundry con- 
sumption of zircon was increasing at year- 
end. 


Legislation and Government Programs.— 
The Statistical Supplement to the Stockpile 
Report to Congress, December 31, 1972, 
showed no objectives for zirconium and 
hafnium materials. Stocks of 15,998 tons of 
Brazilian baddeleyite and 1 ton of zircon- 
ium metal powder are in excess. The U.S. 
Atomic Energy Commission (AEC) had an 
inventory as of June 30, 1972, of approxi- 
mately 1 ton of zirconium crystal bar and 
scrap, 1,063 tons of zirconium sponge, 84 
tons of Zircaloy ingot and shapes, 2 tons of 
hafnium scrap, 47 tons of hafnium oxide, 
1/2 ton of hafnium sponge and shapes, and 
39 tons of hafnium crystal bar. 


Table 1.—Salient zirconium statistics in the United States 


(Short tons) 
Product 1968 1969 1970 1971 1972 
Zircon: 
Production... outed deceit vebeusRuCO STE EE W W W 
Le EE 2,026 5,895 4,88 9,429 17,860 
Ill ei cec ded euer 59,900 95,414 94,759 96,887 67,537 
Consumption aaa 1143, 000 1160, 000 1 145,000 1166, 000 1 168,000 
Stocks, yearend, dealers and consumers 2 46, 000 53,000 52,000 42,500 44,5 
Zirconium oxide: 
... 8 3,864 5, 702 4,957 10,770 12,020 
Producers’ stocks, yearend 3... 1,077 1,005 1,050 680 942 
e Estimate. W Withheld to avoid disclosing individual company confidential data. 


1 Includes baddeleyite: 1968—200 tons; 1969—383 tons; 1970—355 tons; 1971—-871 tons; 1972—8385 tons. 


2 Excludes foundries 


3 Excludes oxide produced by zirconium metal producers. 


DOMESTIC PRODUCTION 


E. I. du Pont de Nemours & Co., 
and Titanium Enterprises, Inc., a new pro- 
ducer, were the only major producers of 
zircon mineral concentrate in the United 
States. Zircon was recovered from mineral 
sands at the dredging and milling facilities 
owned by du Pont at Starke, Fla., by 
Humphreys Mining Co. for du Pont, near 
Folkston, Ga., and Titanium Enterprises at 
Green Cove Springs, Fla. Production data 
were withheld from publication to avoid 
disclosing individual company confidential 


data. The combined zircon capacity of 
these three plants is estimated to be 
125,000 tons per year. 

Statistical data on production of zircon- 
ium sponge, ingot, and scrap and on haf- 
nium sponge and oxide are also withheld 
to avoid disclosure of company confidential 
data. Zirconium powder, zirconium-base al- 
loys, and zirconium sponge metal produc- 
tion were relatively unchanged from those 


1 Physical scientist, 


Division of Nonmetallic 
Minerals. i 
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reported for 1971. Approximately 5,000 
tons of alloys containing from 8% to 70% 
zirconium was produced in 1972. 

Three firms produced 45,000 tons of 
milled (ground) zircon, a decrease of 
nearly 5% from the reported 1971 produc- 
tion. Six companies, excluding those that 
produce metal, produced 12,020 tons of zir- 
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conium oxide. Oxide production in 1972 
increased nearly 12% over that reported in 
1971. Production of zirconium-bearing re- 
fractories totaled 43,000 tons, containing 
from 33% to 95% zirconium oxide. | 

Hafnium crystal bar, produced by sev- 
eral firms, amounted to 40 tons, compared 
with 32 tons in 1971. 


CONSUMPTION AND USES 


Zircon consumption in the United States 
in 1972 was estimated at 168,000 tons. Con- 
sumption of zircon concentrate and milled 
zircon was 92,000 tons for foundries, 25,000 


tons for refractories, 18,000 tons for zircon- 
ium oxide, 3,000 tons for zirconium alloys 
(excluding  zirconium-base alloys), and 
30,000 tons for all other uses. Foundries 


Table 2.—Producers of zirconium and hafnium materials in 1972 


Company Location Materials 
ZIRCONIUM MATERIALS 
AMAX Specialty Metals, Ine Akron, N. y. Ingot, sponge, scrap, 
powder, crystal bar. 

D621 E cece k- a pusakunku Parkersburg, W. Va Sponge metal. 
Barker Foundry Su ply Lé EE Los Angeles, Cat... illed zircon. 
Lus Carborundum COOOoo Falconer, N. y Refractories. 
C. E. Refractories, Div. of Combustion Engineer- St. Louis, Moo Do. 


ing, Ine. 
Continental Mineral Processing Cord 


Sharonville, Ohio Milled zircon. 

Corhart Refractories Coo Buckhannon, W. Va...... Retractories. 

Do EE SEN „ no 

————— T uisvi fe, 288 oaa wa ss 
E. I. de Pont de Nemours & Coo Wilmin FFF Zircon, foundry mixes, 
Foote Mineral Ce rr. t Cambri pee Ohio Pc NM 

Ke Geese eset ee d 8 Exton, Pa. Metal powder. 
A. P. Green Refractories Co., 5 Division Philadelphia, Pa- || WEE Refractories. 
Harbison-Walker Refractories Coo Mount Union, Pa........ o. 
Harshaw 5 Co., Tie V Cleveland Ohio... Kee Oxide, ceramics. 
Ionare/ TAFT A.... Bow, N. H Oxide. 
Lava Crucible Refractor ies Zelienople Pa; rcs z; Refractories. 
M & T Chemicals, Inc. .....------------------ Andrews, S. G Do. 
Magnesium Electron, II E Secaucus, N. J.. Alloys. 
Martin Marietta Aluminum, Ine --.-.---------- Torrance, Cali. Scrap. 
N L Industries, Inc., Titanium Alloy Manufactur- Niagara Falls, N. Y. Milled zircon, sponge, scrap, 

ing Div. (TAM). oxide, wder, alloys, 
refractories, chloride. 

Norton doch AA Huntsville, Ala Oxide. 
Ohio Ferro-Alloys Cord Brillant, Ohio lloys 


Al 
Baddeleyite (oxide). 


Ronson Metals Corp. ........................- Newark, CT 
Frans Samuel & Co. Ine...................... New Castle, Del Milled zircon. 
2 (y 8 Camden, N. IfllIIl . Do. 
Sherwood Refractories Coo Cleveland, Ohio.......... o. 
Stauffer Chemical Co. o Niagara Falls . Chloride. 
The hane Taylor Sons Co..................- Cincinnati, Ohio. ......... Refractories. 
2 eH 8 South Shore, lé m Do. 
Titanium Enterprises, Ine Green Cove Springs, Fla... Zircon. 
Tizon Chemical Corp. .......................- Flemington, N. J. Oxide, other compounds, 
Transelco, in..... 8 Dresden, N. V. F Various compounds, ceram- 
ics, alloys. 
T; E; W; EE Cleveland, Ohio Milled zircon. 
n pU M USENET NT Danvill s Pa. EEN Do. 
%%% ⁵ ⁵⁵ ß Harrisbu URDU HS Do. 
Union Carbide EEN ge A wie. and Niagara Alloys, metal powder. 
a 
Ventron Corp-------------------------------- Beverly, Mamm. ae , oxide, sponge metal. 
Wah Chang Albany Le EE any, Oreg e, chloride, sponge 
“instal, serap igot, pow- 
er, 
Zedmark, Ine Butler, fa... Refractories. 
Zirconium Corp. of America Cleveland, Ohio Oxide, refractories, ceram- 
les. 
HAFNIUM MATERIALS 
AMAX Specialty Metals, Inß ee Akron, N. y Sponge metal, crystal bar, 
ingot, scrap. 
eebe ee ee Parkersburg, W. Va...... 8 metal, oxide. 
Nuclear Mae & Equipment Corp Leechburg, Pa rystal bar. 
J ⁰yd a eer eee ere Ashtabula, Ohio. Sponge, crystal. 
Wah Chang Albany Corp—ꝛ l Albany, Oreg............ Oxide, sponge metal, crystal 


bar, ingot. 


ZIRCONIUM AND HAFNIUM 


consumed 51% of the domestic zircon pro- 
duction. The remaining 49% was con- 
sumed by refractory, ceramic, metal, and 
other industries. Domestic zircon was also 
marketed in proprietary mixtures for use 
as weighting agents, zircon-TiOz blends for 
welding rod manufacture, and zircon-re- 
fractory heavy mineral (kyanite, silliman- 
ite, and _ staurolite) sand blends, for 
foundry sand and sandblasting applica- 
tions. The zircon-bearing foundry sand was 
reportedly designed to provide consistent 
high-quality performance at low cost for 
critical casting applications. 

Imported Republic of South Africa bad- 
deleyite ore in 1972 was used mostly in the 
manufacture of alumina-zirconia abrasives, 
and used also in ceramic colors, refracto- 
ries, and other uses. 

Preliminary Bureau of the Census figures 
for 1972 showed that shipments of zircon 
and zirconia brick and shapes, composed 
mostly of these materials, totaled 1.7 mil- 
lion brick, expressed in terms of equivalent 
9-inch brick, valued at $62 million. In 
1971, final figures for shipments were 1.9 
million brick valued at $6.9 million.? 

Dealers and other firms reported ship- 
ments of milled zircon and concentrate in 
1972 to the following markets: Foundry 
use, 42,000 tons; refractory and chemical 
uses, 52,000 tons; chemical, metal, alloying, 
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Zirconium compounds, natural and man- 
ufactured, were also used in refractories, 
glazes, enamels, welding rods, chemicals, 
and sandblasting, Zirconium chemicals 
were finding increasing applications in 
the paint, textile, and pharmaceutical in- 
dustries. Ionarc/TAFA recently began 
streamlining its pilot commercial-scale ZrO5 
plant. This new plant was scheduled for 


? U.S. Department of Commerce, Bureau of the 
Census. Refractories. Quarterly, 1972. 


Table 3.—Zircon consumption in selected 
zirconium materials as reported by pro- 
ducers in the United States in 1972 


(Short tons) 

Use Quantity 
Zircon refractories -..---------0----- 12,000 
AZS refractories 3... 2 LLL. -.- 13 ,000 
Zirconia EE ,000 
Ar 8 „000 
Oe SSS anasa 80,000 


1 Dense and pressed zircon brick and shapes. 

* Fused cast and bonded alumina-zirconia-silica- 
base refractories. 

3 Excludes oxide produced by zirconium metal 
producers. 

4 Excludes alloys above 90% zirconium. 

s Includes chemicals, metallurgical-grade zirconium 
tetrachloride, sandblasting, and welding rods. 


Table 4.—Zirconium oxide 1 consumption 
in selected zirconium materials as reported 
by producers in the United States in 1972 


compounds, and other uses, 4,200 tons. (Short tons) 
Zirconium metal was used in nuclear re- 
actors, in chemical plants for corrosion-re- Use Quantity 
sistant material, in refractory alloys, and in JJC v 8,000 
photography for flashbulbs. AMAX Spe- AZS refractories 2,500 
cialty Metals, Inc. acquired a new ` SU 800 ` 
metal-rolling facility. The new facility will Glazes, opacifiers, and colors 1,000 
be used to produce flat products, such as ! Excludes oxide produced by zirconium metal 
plate, sheet, strip, and foil, from zirconium producers. 55 
and molybdenum alloys and metals. 3 N ana bonded. SE 
Table 5.—Yearend stocks of zirconium and hafnium materials 
(Short tons) 
Item 1971 1972 
Zircon concentrate held by dealers and consumers excluding foundrieg . 86,000 40,000 
Milled zircon held by dealers and consumers excluding foundries z 6,500 4,500 
Zirconium: 
JJ . 8 tee 1 SCH 
en ³o dd » 
IlngOl... EE EE seua dre W W 
Sap a ĩ ² ZZZ ͤ Se m Z ERAN 8 741 722 
PWR EE aeaa e EE EE W W 
II)). õ⁰k; mm a Gua S Casa 356 285 
Refractories- Ö(cn¶ h G˙V ͤ. yßydßfꝑ k . 8 8,098 9, 585 
Hafnium: 
ae EE ui 2 
Nnggeͥe‚e‚eͥe‚e. ] ] ³ ꝗ ee mima ] ði 
Cr vats öõõĩõĩ6ð « ae ee a SHE ee eee ee 10 6 
t Revised. W Withheld to avoid disclosing individual company confidential data. 
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completion by the summer of 1973 with a 
projected capacity of 1 million pounds per 
year of their unique plasma-produced zir- 
conia. This highly reactive zirconia, readily 
soluble in sulfuric acid, was reported to be 
particularly suited for zirconia-based colors, 
chemicals, and polishes. 
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Hafnium metal, alloys, and compounds 
continued to have few uses. The metal was 
used for nuclear reactor control rods, in 
special refractory alloys, and in photo- 
graphic flashcubes. The nonnuclear haf- 
nium metal uses were reportedly increas- 
ing. 


PRICES 


Published prices of zircon, zirconium 
oxides and chemicals, zirconium hydride, 
zirconium metal powder and sponge, and 
hafnium metal products were relatively 


unchanged from those of 1971. The badde- 
leyite price was furnished by Ronson Met- 


als Corp. 


Table 6.—Published prices of zirconium and hafnium materials in 1972 


Specification of material 


Price 


Zircon: 
Domestic, f.o.b. Starke, Fla. (Folkston, Ga.) b 
Domestic, 75% minimum 3 zircon an 


(Folkston, Ga.) bags, per short 


Imported sand, conta ning 65% 2702, c.i.f. Atlantic ports, , bags, „ per long ton 2 


r short ton j $54.00 -$55.00 


aluminum silicates, Starke, Fla. 


40.00 
65.00 - 70.00 


Domestic, granular, 80-ton lots, from works, bags, per pound: 04875 
Domestic, milled, 15-ton lots, from works, bags, per pound J... . .  . ..- .050 
8 Gi m orted concentrate:* 
rOz, minus 100-mesh, c.i.f. Atlantic ports, per pound. -16- 20 
99 20 nie 325-mesh, c.i.f. Atlantic ports, ton lots, per pound —u- .45 - .60 
Zirconium oxide:? 

Powder, commercial-reactor grade, drums, from work, per pound 8... ue 6.50 - 8.00 
Chemically pure white ground, barrels or ags, works, per pound .. 50 
Electric fused, lump, bags, works, per DOUBd erste dee mde bam e main MM E. 505- . 530 
High- urity, bags, 987%-997% ZrOs, works, ton lots, per pound - .80 
Mi led, bags, 5-ton lots, from works; per pound . 64 

ass. polis ing grade, 100-pound b 8 77-9007 ZrOs, works, per pound .71 
Opec r grade, 100-pound bags, 85 E 90% ZrO:, per pound 2 .42 
Stabilized oxide, 100-pound bags, 91% oO. „ per pound 492g: .80 — 1.10 
Zirconium oxychloride: Crystal, cartons, 5-ton lots from. works, per pound .515 
Zirconium acetate solution:š 
18% ZrO:, drums, carload lots, from works, per pGound. ........................ .22 
22% ZrO:, same basis- uu ð-wyyß ⁰⁰⁰yd d KI 
Zirconium hydride:* Electronic grade, powder, drums, from works, per pound. ........ 14.50 - 16.00 
Zirconium: 
Hide per pounds J... ll este eee :::. Sd A u. Su EE 9705 

Sheets, Fh ĩ ²⁰ðV —⁰=.ß: ³ A elie Ca er ZS ss 5.50 - 7.00 

Sheets, strip, bars, per pound 8.00 — 17.00 
n d 75.00 

ponge, per E EE š 
Bar and plate, rolled, per pounnndaZIamm.kr LLL LL LLL Llc Lll lll... 120.00 
e EECH 84.25 


1 E. I. du Pont de Nemours & Co. Price List. Aug. 1, 1972. 


2 Metals Week. V. 43, No. 28, July 10, 1972, 
3 Chemical Marketing Reporter. 


* Ronson Metals Corp. Baddelyite Price List. Jan. 1, 


V. 202, No. dé July 10, 1972, p. 86. 


1972. 


American Metal Market. V. 79, No. 182, Oct. 4, 1972, pp. 28-24. 


FOREIGN TRADE 


Exports of zirconium ore and concen- 
trate, zirconium oxide, and all forms of 
zirconium metal and alloys, rose in 1972 
compared with the 1971 figures. 

Zirconium ore and concentrate, exported 
to 12 countries in 1972, increased from 
18,857,871 pounds valued at $801,833 in 
1971 to 34,719,653 pounds valued at 
$940,347. The poundage of zirconium ore 
and concentrate exported increased 84% 


over that shipped in 1971, but the value 
rose only 17%. Both the 1972 quantity and 
value were alltime highs. The average 
value of the zirconium ore and concentrate 
exported in 1972, $54.17 per ton, repre- 
sented a decline from the 1971 value of 
$85.04. This decrease is attributed to a 
large increase in the amount of lower cost 
zircon sand shipped. Exports in previous 
years consisted of a larger percentage of 
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the higher cost granular and milled zircon 
grades. The major recipients of the ex- 
ported zirconium ore and concentrate were 
the Netherlands, 38%; United Kingdom, 


26%: Mexico, 16%; and Brazil and Can- 


ada, 9% each. 

Exports of zirconium oxide increased 
from 1,122,741 pounds valued at $839,025 
in 1971 to 1,304,352 pounds valued at 
$931,867 in 1972. Export quantity and 
value increased 16% and 11% respectively 
in 1972. These zirconium oxide shipments 
were made to 23 countries. The five major 
recipients in 1972 were West Germany, 
26%; Italy, 13%; Canada, 12%; Brazil, 
10%; and Mexico, 7%. 

Total exports of other classes of zircon- 
ium increased nearly 17%, from 1,125,242 
pounds in 1971 to 1,314,219 pounds in 
1972. The value of this material declined 
12% in 1972 to $11,508,858 from the 1971 
value of $13,053,378. Of the three catego- 
ries listed, only zirconium and zirconium 
alloy foil and leaf increased in both value 
and quantity in 1972. The zirconium and 
zirconium alloys, wrought, class increased 
18% in the pounds exported but declined 
approximately 15% in value, and exports 
of zirconium and zirconium alloys, un- 
wrought and waste and scrap, increased 
11% and declined 5% in value. 
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Imports for consumption of zirconium 
ores in 1972 declined to 67,537 short tons, 
an almost 30% decrease from the record 
high of 96,387 short tons in 1971. The 
1972 figure represents the smallest tonnage 
imported since 1968. Zirconium ore im- 
ports from the Republic of South Africa 
were chiefly baddeleyite (ZrOz). The re- 
maining zirconium ore imports were be- 
lieved to be Australian zircon. 

The average value of imported zircon at 
foreign ports increased 32% in 1972 to 
$46.79 per short ton, compared with $35.36 
in 1971. The Republic of South Africa 
baddeleyite value in 1972 of $387.01 per 
short ton increased 21% from the 1971 
value of $320.32. The tonnage imported 
declined 30% in 1972. 

Imports for consumption of zirconium 
and hafnium in 1972 increased both in 
quantity and value in the following categor- 
ies: Zirconium—wrought, zirconium waste— 
scrap and unwrought, zirconium compounds 
—n.e.c., and hafnium, unwrought—waste and 
scrap. Imports for consumption of zircon- 
ium declined in quantity and value in the 
zirconium alloys—unwrought and zirconium 
oxide compound classes. No wrought haf- 
nium was imported in 1972. 


Table 7.—U.S. exports of zirconium ore and concentrate, by country 


1971 1972 
Destination 
Pounds Value Pounds Value 

Argentina c. cose ³Ü¹w y eas 193,680 $8,627 44,600 $4,207 
FFH cae eh ³⅛ðꝗAu hr mt ee Soe =s -- 8,281,981 84,856 
Canadá. 2 mn md 88 4,804,760 252,013 8,284,383 181,203 
Chile: ..22222295225225255 525 05 m EE 166,000 6,247 66,922 5,806 
/ ↄ⁰ðü.. ͥ⁰⁰⁰⁰⁰⁰mt kr 12, 000 1,364 6,000 660 
7777 E E ⁰•» ⁰ A h cde curati 22, 449 1,273 12,000 1,646 
Germany, Westꝶ 250 1.271 d = 
Hong Kong... tec Se ee ee 210,640 17,500 ue 
I!!!! 8 aes " 144,558 8,995 
// ͤK%ààd%à%/%d/%d%/d y LI E 1,420 891 1,1 617 
III y ĩ 5,200 2,18 SS 
J)õöù⁰¹U JJ pe. 447,507 179,611 79, 728 9, 675 
Mexico- 00‚‚ſ‚l‚„ll³ ³ĩ Kl 8 629, 867 28,241 5, 700, 660 208, 588 
Netherlands 11,160,098 272,274 13, 231, 733 280, 708 
United Kingdom. ..................................- 1, 202, 000 30,336 8, 916, 000 153, , 886 
r ³⁰ AAA ee cu 18,857,871 801.833 84,719,653 940,847 
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Table 8.—U.S. exports of zirconium, by class and country 


Country 


Zirconium anc zirconium alloys, wrought: 
Argen 


eee am db em ep 2 c» gr om — db GD em db cm Gb cm 2 em CD e "D am më can "P gp a 
e e e "P «p en ep em en — ep C e em "P 4 CD "D «m e CD e em «p e 4D em C» 4D — ep em e em e = 


Zirconium and zirconium alloy foil and leaf: 
Seen ons J ͤlàß eee 
ana 


Pounds 


1.218 
21 


14,317 

365 
46,417 
758, 801 


14,491 


107, 685 


344,738 


1971 


10 


2, 


Value 


$22,892 
576 


596 
140,952 


,229 ,581 


1,520 
187,887 


573,230 


414,688 


1972 
Pounds Value 
102 $104 
61 780 
144 2,095 
648 6,474 
571,109 4,602,989 
879 6,8 
125,448 838,697 
266 97,080 
2,868 16,950 
1,168 13,895 
102,617 2,094, 776 
8,179 89'704 
19,146 177,740 
443 5,816 
58,828 564,202 
1,001 : 
9,089 196,169 


898,501 8,729,111 


708 


1,758 
8,270 
8,218 
78, 072 
172 
1,718 
102, 725 


969 
1,148 


884,152 
2,118 
16, ,096 
2,192 


10,878 
282 


81,566 


8,170 
8 


Vo 
68,070 


64, 705 
471,506 


2,288,612 


85 , 462 
305, 295 


41, 678 


103,717 
4,983 


491,185 
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Table 9.—U.S. exports of zirconium oxide, by country 
1971 1972 
Country 
Pounds Value Pounds Value 
KT EE 19,319 $14,807 66,962 $54,288 
/// L U. us u O uen Hae ,600 1,866 600 900 
Austria- = occ I llu ums see al a een sa 22,000 16,324 22,000 16,824 
Belgium-Luxembourg une UR E IUE UNUS RS 16,7665 11,204 14,612 9,790 
Bolivia. onec dme dal usu ege suo EE EE EA oe 500 740 
õ⁰Ü 6 ⁰⁰y⁰ e aa oona ĩͤ Ses 41.828 52, 202 186,805 96,285 
Canada une ed uoc eos te bees me uta ac Lee wu dau 202,165 132, 121 152, 986 99,018 
Chile: Lacon cues d ĩðͤ vw ⁰⁰ʒdy y Say siw us EM ,000 , 580 
Dominican Republic 549 816 e 2x 
11777ĩ—ĩê00ù...k;ö;Xw m 99,971 95,740 49,382 47,857 
Germany, Wes 288,827 167,986 844,819 248 ,181 
ee 900 1,292 1,500 1,200 
Hong e EE ms s 1,804 1,560 
Indiis- u. Tl eo lluy tee RE EE z ,060 1,880 
1777öĩ5.!éb ³dddddf v NN 1,200 1,046 „543 8,088 
Italy ecce pro ß 8 128,680 104, 824 173,821 146,120 
CEET 41,897 29, 188 86,639 , 
Küwait 2 ull —J—r 8 500 "680 E ^ 
BXleO 2c . y 85, 620 59,130 92, 285 68,581 
Netherlands ooo soe cet . Seed 54,880 88,088 83,960 52,189 
Emmel bereede ge 61 620 2s les 
58 JJ ⁵ 8 : ce e 635 858 
J! d as 8 400 544 ox » 
South Attica, Republic EE ES e 500 666 
BEE 182 ,588 88,800 Se 3 
J Ld M mE LL Cu NEL os 8 12,078 8,089 53,819 28,226 
Switeetiand.< ß Ee 8,4 2,029 ES m 
United Kingdom. ...................................- 23,619 15,824 13, 520 9,827 
P Z 600 816 ES - 
Venezuela. 22 coole uEXTR Ré a descATs 888 400 544 600 888 
TOCA WEE 1,122,741 889,025 1,804,852 981 , 867 
Table 10.—U.S. imports for consumption of zirconium ores, by country 
1970 1971 1972 
EE Quantity Val Quantity Val Quantity Val 
ue ue alue 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Australia..........-----.------------ 86,816 $8 ,265 98 , 402 $8 ,828 66,064 $3,081 
AUSSER EE d ER = = 49 8 
Canada.. ˙²˙-» . e ue eoe REUS 8,104 98 2,114 49 844 49 
Japan... l. 2. sen EE - p? = e 168 7 
South Africa, Republic off 855 184 871 279 885 149 
United Kingdom. ...................- 4,484 207 e id — RS 
Venezuela 8 ss cd AE 27 2 
VT BEE 94,759 8,704 96,387 8,656 67,587 8,291 


1 — for Australia and the Republic of South Africa, believed to be country of shipment rather than 


country of 
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Table 11.—U.S. imports for consumption of zirconium and hafnium in 1972 
Country Pounds Value 
Zirconium, wrought: 
CONG TE 15,628 $86,561 
FT8g0008222 2. S ĩ˙“w.... TRE ES 85,991 662 ,129 
uv WEE 101,614 748, 690 
Zirconium, unwrought and waste and scrap: 
Belgium-LuxembourggũRzgzzgzgtggdgdg· akk kk 444 58,145 108,487 
RN LTE 25,447 87,128 
ha.) EE er ee EE 218,404 5084 
Netherlands- -z õ] J l ll zD ⁰⁰ꝶm eotee se uQ sas 11,975 11,288 
United Kingdom. Ee 1,004 1,056 
„ ddp 309,975 886,938 
—T 
Zirconium alloys, unwrought 
(OF UT Ta TEE 509 1,185 
nee EENG 28 280 
fe BS Oa — ——À ——— A —" A P—^-P A Lu SL SS E 60 1,100 
United rr 110 829 
Totál ren oc ⁰]⁰¹ꝛꝛAj ³ĩ·.. ] ͥ Nm E dy aa Ed 707 8,894 
Zirconium oxide 
ANE cee sith eee eee eee te mhk ees aa oes 1,323 2,126 
Germany, West... oncelzosam0eas en eo yd Pa a Reda EE cessed 1,575 1,026 
Switzerland- u ce ⁵ ⅛ð ⁰⁰ydddddd d SEO EC. 911 1,088 
USS: s See ð⅛«⁵. ...... 19, 842 7,481 
lt vr„ĩ r me sie v 277,236 142, 897 
II! A ³ĩðV 8 300 , 887 161,168 
Zirconium compounds, n.e.c 
J)). ↄðx ⁰ 88,951 11,651 
eiu Wost- zu eee ꝛ ] K Ee LIC ec Ei uide 58,109 88,407 
)) e 20,000 1,980 
Netherlands 7Jͤͥͤͤͥ Ee 107 1,068 
8 Ä Ä ²· iii a s oneseed eee ese eaae 18 36 
United Kingdom... occus x.. pullu EE 2,189 , 886 604,392 
rr ⁰AAſſſſſſſ / AA 2,802,021 657 , 867 
Hafnium, unwrought and waste and scrap: 
Belglum-Luxembourg J! 28 5,468 
KEREN C Ee 181 6,147 
Germany; VT EE 10 1,418 
(RN, zs bee DE eee eas ewe eee AERE 68 5,898 
pu Di DEE 282 18,426 


WORLD REVIEW 


Australia.—E. I. du Pont de Nemours & 
Co., has entered into a joint mining 
venture with Allied Minerals N.L. to proc- 
ess mineral sands at Eneabba in Western 
Australia, about 150 miles north of Perth. 
The newly formed mining company was 
named Allied Eneabba Pty. Ltd. A pilot 
plant was being constructed prior to a 
full-scale $12 million production plant 
scheduled for completion by 1975. The 
production plant is planned to produce 
200,000 tons of ilmenite and 50,000 tons of 
rutile with additional commercial quanti- 
ties of zircon, monazite, leucoxene, and 
kyanite.3 

Westralian Sands Ltd. and British Titan 
Products Ltd. have agreed to jointly de- 
velop and exploit new reserves in Western 


Australia. The two companies, major il- 
menite producers, were planning significant 
zircon production. The Mining Corp. of 
Australia Ltd. reported assays in the west- 
ern section of the Coolyarloo Well area, 
also in Western Australia. The heavy min- 
eral Coolyarloo Well deposits at a depth 
of 40 feet assayed 12.2% zircon and over 
36% ilmenite, rutile, and leucoxene. Pre- 
liminary results from the northern area 
showed 12% zircon and 76% titaniferous 
minerals. 

Buka Minerals Ltd. announced plans to 
produce a ceramic- grade zircon from their 
newly acquired King Island rutile opera- 
tion. The King Island operation was ac- 


3 E. I. du Pont de Nemours & Co. News. V. 2, 
No. 1, Jan. 1, 1973, p. 4. 
Industrial Minerals. No. 56, May 1972, p. 39. 
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Table 12.—Zirconium concentrate: Non-Communist world production, by country 


(Short tons) 
Country 1970 1971 1972 v 

Reg WEE 424, 483 447,378 397,042 

PU VVVVVVdTſdTJSVVVVVVVVVdVV—B—w Re E 4,488 4, 956 ; 
Indlàl..- ususln as ease bee a: cu ete CE wae 7,649 9, 924 e 12,000 
Malagasy Republik eee 8 e3 
Malaysia tee 948 2,808 2,216 
South Africa, Republic of 32... 2-a- 222222 2 LLL LL c L2 LLL Lll clc sls. 482 1,092 396 
Sri Lanka (formerly Ceylon 128 158 e 155 
Thailand- acu sss... x LU rss D EE 953 1,682 408 
United States____ ac e . eo oe w w w 
öO ĩ²³5—wiQi—w. d es a ees 489,493 467,991 417,261 
e Estimate. P Preliminary. W Withheld to avoid disclosing individual company confidential data. 


1 pene of Indian Rare Earths Ltd. for years beginning April 1 of that stated. 


s Oaea i Republic of South Africa production figures are not available. Data are the total of zirconium 
concentrate imports by the United States and Japan and may be only a part of total output. 


quired from Naracoopa Rutile Ltd. Zircon 
production was expected to exceed Nara- 
coopa’s old production level, 5,000 tons per 
year.5 Lennard Oil Ltd. and Westralian 
Sands continued their joint evaluation ven- 
ture of heavy mineral sand prospects north 
and south of Gingin near Perth. Prelimi- 
nary results were said to be promising.e 


A. V. Jennings (Jennings Industries) was 
proceeding alone on its 12-million-ton-per- 
year mineral sand project at Eneabba. A 
planned dry-mining operation using buck- 
et-wheel excavators was to be carried out 
through a Jennings Industries subsidiary, 
Research and Exploration Management 
Pty. Ltd. Capital cost of the Eneabba proj- 
ect was put at $14 million.? 

Cudgen, R. Z. Ltd., of the Union Corp. 
group, and its subsidiary, Consolidated Ru- 
tile Ltd., announced that they were study- 
ing the possibility of integrating their op- 
erations. The move was to offset present 
pressures on the weakening rutile 
markets. Mineral Deposits Ltd. (MDL) 
reported increased efficiencies at its Forster 
processing plant, achieved by modifying 
the cone concentrators. This increase in ef- 
ficiency was part of a company plan to 
more fully utilize its reserves, both low 
and high grade. In addition, MDL report- 
edly carried out several extensive and suc- 
cessful zircon and rutile exploration proj- 
ects. Stated reserves of zircon and rutile 
were put at 1.2 million tons each.® 

Brazil.—The Minegral-Companhia Brasi- 
leira de Mineracóes, Industria e Commércio 
was recovering a high-grade zircon concen- 
trate from its monazite beach sand process- 
ing operation. 

Canada.—Eldorado Nuclear Ltd. sus- 


pended zirconium production at its Port 
Hope, Ontario, plant. The plant produced 


: zirconium ingot metal and alloy for pres- 


sure tubes and fuel-cladding tubes for do- 
mestic consumption. Eldorado's unique zir- 
conium process bypassed the conventional 
sponge metal step and produced ingot di- 
rectly from zircon. 10 


Egypt, Arab Republic of.—Strips of nat- 
ural black sand concentrates, approximately 
1 kilometer wide and near 5 meters thick, 
containing between 5% and 7% zircon, 
were reported on the seashores from Al-Ar- 
ish up to Marsa Matrouh. These natural 
black sand concentrates, carried by the 
Nile River to the Mediterranean Sea, were 
claimed to be among the world's largest 
known reserves.11 


Germany, — West.—Mannesmannróhren- 
Werke announced final plans for the com- 
pletion of its plant for producing zircon- 
ium alloy tubing for nuclear reactors.12 


Italy.—A new company partnership, 
Refradige S.p.A., was formed to take over 
production of fusion-cast refractories in 
Montedison’s plant at San Michele 
all’Adige. The other partner in the new 


5 Industrial Minerals. No. 60, September 1972, 


p. 
6 Page 49 of work cited in footnote 5. 
fa Industrial Minerals. No. 54, March 1972, p 


Mining Magazine. Australasia. V. 127, No. $, 
September 1972, p. 202. 
$ Industrial Minerals. No. 62, November 1972, 


p. 42. 

? Industrial Minerals. No. 57, June 1972, p. 53. 

10 Brown, D Zirconium and Hafnium. No. 
53, Canadian Minerals Yearbook, 1971. 

H Yousef, A. A., T. R. Boulos, and M. Y. 
Saada. Egypt's Mineral Resources. Min. Mag., v. 
127, No. 3, September 1972, pp. 265, 267, 269. 

13 Gadsen, P. Zirconium and Hafnium. Min. J., 
(London), June 1972, p. 94. 
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company was the French Saint Gobain 
group. The new company's refractories, 
chiefly alumina-zirconia-silica types, were 
intended for the glass industry.13 

Japan.—Mitsui and Co., Ltd., and Tele- 
dyne's Wah Chang Albany were consider- 
ing a joint company to produce zirconium 
metal for the Japanese market. Japanese 
demand for nuclear-reactor-grade zircon- 
ium tubing was expected to be 1,000 tons 
per year by 1975.14 

New Zealand.—Large quantities of min- 
eral sands were reportedly proven out by 
drilling along the western beaches of 
North and South Islands. An impact study 
was underway to determine the effect of 
this new discovery on the existing mineral 
sands industry and whether or not exploi- 
tation of these deposits would be to New 
Zealand's best interests. 

Sierra Leone—A new company, Sierra 
Rutile Ltd., has been formed to take over 
the leases of PPG Industries, Inc, and 
British Titan Products, Ltd., Sherbro Min- 
erals, Ltd. Sierra Rutile Ltd. is owned by 
Armco Steel Corp. and Nord Resources 
Corp. U.S. companies, with the latter 
managing the mining operation. The new 
company was planning to produce 100,000 
tons of rutile per year. The planned zircon 
production, although reportedly significant, 
was unannounced.15 

South Africa, Republic of.—The Phos- 
phate Development Corp. Ltd. (FOSKOR) 
was undergoing another expansion to ful- 
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fill the increasing demand for its unique 
baddeleyite concentrate. Palabora Mining 
Co. Ltd., mining a contiguous deposit in 
the Palabora igneous complex, was explor- 
ing the possibility of marketing its stock- 
piled baddeleyite. The baddeleyite is a co- 
product from a copper and iron operation. 
Palabora Mining was also conducting 
research to further upgrade the slightly ra- 
dioactive fine-grained baddeleyite into 
more salable products.16 

Victor Base Minerals Corp. Ltd. and 
Cape Morgan Titanium Mines Corp. Ltd. 
were planning to begin ilmenite, rutile, 
and zireon production in 1973. Total zir- 
con production from these two operations 
was estimated to be approximately 10,000 
tons per year.17 

General Mining and Finance Corp. Ltd., 
in a joint project with United States Steel 
Corp., reported promising assays of heavy 
mineral sands, containing both titanium 
mineralization and zircon, along the Zulu- 
land Coast.18 

Sri Lanka (formerly Ceylon).—Ceylon 
Mineral Sands Corp. (CMSC), a state- 
owned corporation, was expanding its min- 
eral sands operation at Pulmoddai Beach 
on the northeast coast. CMSC was planning 
a 9,000-ton-per-year increase in zircon pro- 
duction. CMSC put reserves of mineral 
sands at 3.26 million tons, averaging 80% 
ilmenite and rutile. The entire mineral 
sand production was intended for export, 
with Japan as the principal market.19 


TECHNOLOGY 


A Bureau of Mines study on the availa- 
bility of heavy minerals as a byproduct 
from sand-washing plants in the Southeast- 
ern Coastal Plain States was published. Re- 
covery of the heavy mineral fraction, 
chiefly rutile, ilmenite, kyanite, zircon, and 
monazite, citing rutile as the example, was 
found to be uneconomical at current mar- 
ket prices.20 Experimental investigation of 
a laboratory-scale open-cycle vortex magne- 
tohydrodynamic (MHD) generator at the 
Bureau’s Pittsburgh Energy Research Cen- 
ter indicated that this configuration offered 
many advantages over straight-channel gen- 
erators that require separate combustors. 
Compactness, lower capital cost, and high 
energy release were obtained by combining 
the combustor and generator into one unit 
in the vortex generators.21 "The ultra- 


high-temperature MHD systems use stabi- 
lized zirconia electrodes and insulator ma- 
terials. In further MHD research the Of- 


13 Work cited in footnote 4. 
ya Work cited in footnote 12. 
25, Ce of work cited in footnote 4. 
"NI V alaboras New Heavy Minerals 
Plant Adds. Danna Concentrate to the Recovery 
List. Eng. and Min. J., v. 173, No. 11, Novem- 
ber 1972, pp. 186-187. 

Page 74 of work cited in footnote 12. 

11 Gadsen, P. Titanium Ce Review. Min. J. 
(London), June 1972, p. 

18 Page 51 of work cited ra footnote 9 

19 Industrial Minerals. No. 52, January 1972, 
t 157255. 4 E 75 Industrial Minerals. No. 61. October 

rien, W., and R. L. Smith. Availability 
of Rutile as a Byproduct From Sand-Washing 
Plants in the Southeastern United States. Bu- 
Mines IC 8540, 1972, 22 pp. 

31 Conroy, . C. Kurtzrock, R. B. Sned- 
den, J. J. Demeter, D. Bienstock, and W. F. 
Hughes. Experimental Investigations of An 
Open-Cycle, Vortex MHD Generator. BuMines RI 
7699, 1972, 28 pp. 
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fice of Coal Research has contracted with 
the Massachusetts Institute of Technology 
(MIT) to assist in evaluating progress and 
to provide guidance in the overall govern- 
ment MHD-development plan (now com- 
prising nine other contractors). MIT was 
advising on special investigations in the 
areas of high-temperature electrode mate- 
rials, thermal-shock-resistant materials, and 
coal particle combustion. 

Bureaw of Mines research efforts were 
also directed towards determining the chlo- 
rination kinetics of zirconium dioxide and 
the technique of electrowinning zirconium 
from zirconium tetrachloride in an electro- 
lytic cell. The former revealed that intro- 
ducing carbon to the chlorinating reaction, 
instead of the conventional direct zircon- 
ium dioxide chlorination, resulted in 
reaction temperatures of approximately 
800° C, or more 200° C lower than the 
previously used temperatures. Substitution 
of gaseous carbon monoxide as the reduc- 
tant, in lieu of carbon, resulted in even 
greater efficiency.22 The electrowinning re- 
search succeeded in plating high-purity zir- 
conium dendrites from zirconium tetra- 
chloride at 800° C using an electrolyte 
containing NaCl-NaF. The high-purity 
electrowon zirconium produced surpassed 
the American Society for Testing and Ma- 
terials specifications for commercially ac- 
ceptable sponge.23 The geology, mineral- 
ogy, and economic uses of Florida heavy 
minerals, with emphasis on the du Pont 
Trail Ridge deposits at Starke and Lawtey, 
were related to present and future mining 
operations.24 


Sodium sulfide, as a regulator, was dis- 
covered to be effective in separating mona- 
zite from zircon, by soap flotation, from 
the nonmagnetic fraction of selected Egyp- 
tian Mediterranean beach sand deposits.25 
The effect and the projected expanded 
role of cone concentrators in high-capacity 
mineral sand processing operations were 
analyzed critically. 26 


The purification of Republic of South 
Africa baddeleyite ores by an initial chlori- 
nating step followed by a water leach was 
reported. The method involves chlorinat- 
ing the finely divided ore with either car- 
bon tetrachloride or perchloroeythlene, be- 
tween 400° and 700° C, in the presence of 
an inert carrier gas to remove the volatile 
contaminating metal chlorides. The non- 
volatile metal chlorides are removed by 
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water leaching.27 The extraction of zircon 
from Canadian bituminous sands by a 
multiple-stage flotation technique was an- 
nounced. The ore slurry is first introduced 
into hot water, which causes the zircon 
and bitumen fraction to froth float. The 


zircon-rich froth is separated and subse- 


quently leached with sodium hydroxide. 
After leaching, the zircon concentrate is re- 
moved as the zircon-rich underflow after 
aerating to float the solid impurities 
away.28 

A thorough discussion of Australian 
mineral sands resources, reserves, and sup- 
ply-demand position was published.29 Re- 
cent developments including characteristics, 
relative economics, and applications of the 
two continuous-operating dredges, the hy- 
draulic cutterhead and bucket-line ladder, 
were presented.30 The dry mining and 
processing operations of a large Australian 
mineral sands producer were detailed.31 

The preparation and chemical behavior 
of the hydrochlorides of zirconium oxide 
and its relationship to their molecular 
structures were discussed in detail. The 
zirconium hydrochlorides are intermediate 
compounds in the preparation of many zir- 
conium salts.32 Zirconium carbide-carbon 
composite, a promising oxidation-resistant 
material, was vapor-deposited directly by 


22 Landsberg, A., C. L. Hoaston, and F. E. 
Block. The Chlorination Kinetics of Zirconium 
Dioxide in the Presence of Carbon and Carbon 
Monoxide. Met. Trans., v. 3, No. 2, February 
1972, pp. 517—523. 

23 Martinez, G. M., and D. E. Couch. Electro- 
winning of Zirconium From Zirconium Tetrachlo- 
ride. Met. Trans, v. 3, No. 2, February 1972, 
pp. 571-574. 

21 Garnar, T. E., Jr. Economic Geology of Flor- 
ida Heavy Minerals. Proc. 7th Forum on 
of the Ind. Mines, Tampa, Fla, Apr. 28-30, 
1971. Fla. Dept. Nat. Res., Div. Int. Res., Bur. 
of Geol, Tallahassee, Fla., Spec. Pub. 17 (ed. by 
H. S. Puri), June 1972, pp. 17-21. 

?5 Abeidu, M. The Separation of Monazite 
From Zircon by Flotation. J. Less-Common Met- 
als, v. 29, No. 2, October 1972, pp. 113-119. 

2 Ferree, T. J. An Expanded Role in Minerals 
Processing Seen for Reichert Cone. Min. Eng., v. 
25, No. 3, March 1973, pp. 29-81. : 

27 Brugger, W. Process for Poniying Zirconium 
Ores. British Pat. 1,285,129, Aug. 9, 1972. 

28 Penzes, S. Treatment of Bituminous Sands 
for Recovery of Heavy Metals Therefrom. U.S. 
Pat. 3,656,938, Apr. 18, 1972. 

22 Ward, J. Australian Resources of Mineral 
Sands. Australian Mines Ind., Quart. Rev., v. 25, 
No. 1, September 1972, ppi 12-22. 

0 Barker, G. and C. McKay. Some New Con- 
cepts in Dredge Design. Min. Mag., v. 127, No. 
1, July 1972, pp. 25, 29, 31. ; 

31 Mining Magazine. Australia Steps Up Mineral 
sand Exports: V. 126, No. 4, April 1972, pp. 


32 Blumenthal, W. B. Hydrochlorides of Zircon- 
ium Oxide. J. Less-Common Metals, v. 30, No. 
1, January 1973, pp. 39-46. 
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reacting zirconium sponge with methyl 
iodide33 and/or methylene dichloride or 
chlorine.34 

The preparation and thermal decomposi- 
tion characteristics of zirconium- and haf- 
nium-bearing polyester fibers for use as 
heat. and weather-resistant additives, as 
adhesives and adhesion promoters, as 
waterproofing and flameproofing agents for 
paper and textiles, and as fuel oil addi- 
tives were reported during the year.35 

Partially stabilized zirconia ceramics in 
the system CaO-ZrO> were found to be su- 
perior to conventionally prepared fully 
stabilized zirconia in thermal-shock proper- 
ties.36 Thermal expansion studies in the 
system Y2O3-HfO2, from ambient temper- 
ature to 2,000° C, indicated that a stable 
high-temperature ceramic material can be 
produced by adding from 8 to 50 mole- 
percent Y203 to HfO2.37 

The AMAX Zr-Hf Newsletter 38 listed 
nearly 2,000 articles relating to zirconium 
and hafnium technology in 1972. Many of 
these articles were devoted to the use of 
zirconium and hafnium as metal alone, in 
alloys, and as alloying elements, not only 
in nuclear applications, but also in refrac- 
tory and oxidation- and corrosion-resist- 
ance technology. 

A comprehensive thesis on zirconium al- 
loys, with particular emphasis on 
corrosion, deformation, tubing properties, 
and alloy development, was published. The 
papers listed in this thesis were presented 
at the International Symposium on Zircon- 
ium Alloys in Montreal, Canada, August 
31, and September 1, 1971.39 Methods for 
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producing columbium alloy composites 
reinforced with TZM (titanium-zircon- 
ium-molybdenum) wire, by explosive weld- 
ing techniques, were successfully devel- 
oped.4o 

Materials Research Corp. announced two 
new techniques for producing high-purity 
zirconium wire, 0.002 inch thick. One tech- 
nique is called the electron beam float 
zone refinement method, and it produces 
the higher purity wire in the 99.99% to 
99.9997, zirconium range. The other tech- 
nique, electron beam melting, produces a 
wire of lower purity.41 


3 Ikawa, K. Vapor Deposition of Zirconium 
Carbide-Carbon Composites by the Iodide Process. 
J. Less-Common Metals, v. 27, No. 3, June 1972, 
pp. 325-332. 

* Ikawa, K. Vapor Deposition of Zirconium 
Carbide-Carbon Composites by the Chloride Proc- 
ess. J. Less-Common Metals, v. 29, No. 3, No- 
vember 1972, pp. 233-239. 

35 Carraher, C. E., Jr. Fiber Forming and 
Thermal Properties of Polyesters of Group IV 
Metals. Chem. Technol, v. 2, No. 12, December 

38 Garvie, R. C., and P. S. Nicholson. Structure 
and Thermomechanical Properties of  Partiall 
Stabilized Zirconia in the CaO-ZrO2 System. J. 
Am. Ceram. Soc., v. 55, No. 3, March 1972, pp. 


152-157. 
31 Stacy, D. W., and D. R. Wilder. Thermal 
Expansion in the System Y-Os-HfO:. J. Am. 


Ceram. Soc., v. 56, No. 4, April 1973, p. 224. 

33 Published by AMAX Specialty Metals Divi- 
sion, P.O. Box 32, Akron, N.Y. 14001. 

39 Canadian Metallurgical Quarterly. Zirconium 
(papers presented at the International Symposium 
on Zirconium Allovs, Montreal, Canada, Aug. 
31-Sept. 1, 1971). V. 11, No. 1, January-March 
1972, 283 pp. 

40 Denver Research Institute. Development of 
Explosively Bonded TZM Wire Reinforced Co- 
lumbium Sheet Composites. NASA—CR-123,937, 
DRI-2608, September 1972, 54 pp. 

41 Material Information and Data Service. Mate- 
e Engineering, V. 75, No. 2, February 1972, 
p. 66. 
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ARSENIC 1 
Domestic Production.—Arsenic trioxide preservative, totaled 1,085 tons in 1971 


was uced in the United States as a by- 
product of base-metal ores, primarily cop- 
per ore, at the Tacoma, Wash., plant of 
the American Smelting and Refining Com- 
pany. Production figures cannot be pub- 
lished. Production in 1972, however, rose 
substantially over that in 1971 which had 
been curtailed by the strike at copper fa- 
cilities. Shipments were less than produc- 
tion and yearend stocks continued the up- 
ward trend begun in 1968. 

Consumption and Uses.—Apparent 
consumption of arsenic, essentially all as 
white arsenic (AszOz), decreased slightly 
from that in 1971. Calcium and lead arsen- 
ate chemicals were the major end products. 
Minor quantities of arsenic were used in 
sodium arsenate and other chemical com- 
pounds. 

Production of calcium arsenate has 
trended downward since 1968 when nearly 
1,700 tons was produced. Less than 600 
tons was produced in 1969 and in 1970, 
and only 470 tons was produced in 1971. 
Lead arsenate, on the other hand, rose to 
nearly 3,100 tons in 1971 from 2,100 tons 
in 1970. 

Arsenic is primarily used for its toxic 
qualities in the agricultural industry for 
insecticides, selective plant killers, defol- 
iants, and for parasitic control in chicken 
feed; arsenic compounds continued to be 
used as wood preservatives. Consumption 
of Wolman Salts, the principal arsenic 


compared with 806 tons in 1970. 

About 3% of the arsenic consumed is 
used as metal for alloying with lead and 
copper. Small quantities of high-purity ar- 
senic are used in the electronics industry. 

Prices.—The price of refined white ar- 
senic, 99.5%, at New York docks, in bar- 
rels, small lots, has been unchanged at 
6-14 to 6-34 cents per pound since July 6, 
1968. Refined white arsenic in bulk carload 
lots at Laredo, Tex., was $120 per ton, and 
crude white arsenic was quoted at $94 per 
ton at Tacoma, Wash. Lead arsenate in 
50-pound bags was quoted at 26 to 29 
cents per pound throughout 1972. 

Arsenic metal was quoted in London at 
£600 nominal per long ton (64.3 cents per 
pound) until mid-May when it rose to 
£650 (69.5 cents). In July the price rose 
to £690 per metric ton (75.1 cents per 
pound) where it remained through year- 
end. 

Foreign Trade.—No exports of arsenic 
metal or white arsenic have been reported 
since 1945. 

Imports of white arsenic declined 21% 
in 1972 to 13,600 tons, the lowest level 
since 1960. Sweden, the principal supplier 
of white arsenic, furnished 60%, followed 
by Mexico with 26%, and France with 


11%. 


1 Prepared by Gertrude N. Greenspoon, mineral 


specialist. 
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Receipts of arsenic metal were 665 tons, 
24% more than in 1971. Sweden supplied 
659 tons, Canada 5 tons, and Japan 1 ton. 
Small quantities were received from Bel- 
gium-Luxembourg, West Germany, the 
Netherlands, and the United Kingdom. 
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Tariff.—Under the General Agreement 
on Tariffs and Trade (GATT), the duty 
on arsenic metal was reduced from 1.5 to 
1.2 cents per pound, effective January 1, 
1972. Arsenic oxide (white arsenic) enters 
duty free. 


Table 1.—U.S. imports for consumption of white arsenic, (As203) content, by country 


1970 1971 1972 
Country 
Short tons Value Short tons Value Short tons Value 
(thousands) (thousands) (thousands) 

Belgium-Luxembourg 55 m eM 25 $9 1 $1 
France... . . . . ere RE 2,650 $274 1,425 180 1,556 184 
Germany, Wett 2 wie (1) (1) 1 4 
Merxic oo 1,150 867 8,816 980 8,552 462 
Peru: ¿C EE 110 65 68 27 24 27 
South Africa, Republic off 111 18 196 28 285 44 
Sweden... AAA ori ce 8,142 870 r 7,216 968 8,184 1,228 

ell. 8 18,768 2,089 r17,806 2,187 18,618 1,956 

r ° 
1 Less than 14 unit. 
Table 2.—U.S. imports for consumption of arsenicals, by class 
(Thousand pounds and thousand dollars) 
1970 1971 1972 
Class —————— — 
Quantity Value Quantity Value Quantity Value 

White arsenic (Assisi... wu 87,525 2,089 * 84,612 2,187 27,226 1,956 
Metallic arsenic_._._........-.-..-.-- 912 1,876 1,072 1,260 1,831 1,790 
Sings... 17 5 oe e 2 
Sodium arsenate. .................... 186 28 248 85 479 69 
Lead lO. Se oe -m 2 mh POR Sa 4 1 ba ba 
Arsenic compounds, n.e.c. ............. 42 50 1 26 (2) 19 


t Revised. 
1 Less than 14 unit. 


World Review.—Brazil.—All white ar- 
senic produced in Brazil is recovered as a 
byproduct from the treatment of gold ore 
produced at the Morro Velho mine near 
Belo Horizonte. The mine is operated by 
Mineração Morro Velho, S.A. Peak output 
was attained in 1951 when 1,500 tons was 
produced. Thereafter, production trended 
downward to 181 tons in 1972. 

France.—Two processing plants, one 
each in the Aude and Bouches du Rhóne 
Departments, account for all white arsenic 
produced in France. About half of the 
output is derived from arsenical pyrite 
produced in Aude and the remainder 
comes from the treatment of imported 
ores. 


Sweden.—The Boliden Co. will build 
a new plant for the production of arsenic 
metal.? The plant located at the company 
Rónnskár works will have an initial capac- 
ity of 1,500 tons annually and is cstimated 
to cost $2 million. A new process devel- 


oped by Boliden, which will be utilized, is 
said to be virtually continuous, will pro- 
vide a good working environment, and will 
create no pollution. All production units 
will be equipped with closed ventilation 
systems. Ventilation air and process gases 
wil be treated in wet scrubbers and the 
scrub water will be highly purified before 
disposal. 

Technology.—In a study? conducted 
on methods for removing arsenic from 
gold extraction plant effluents, the chemi- 
cal precipitation process was considered to 
be effective and the most attractive from 
an economic s int. Two other meth- 
ods—ion exchange resins and activated 
charcoal adsorption, and reverse osmosis— 
were alternative choices also investigated. 


2 Mining Journal (London). New Process for 


Aveo Plant. V. 280, No. 7171, Jan. 26, 1973, 
p. „ 

* Rosehart, R., and J. Lee. Effective Methods 
of Arsenic Removal From Gold Mine Wastes. 
0 Min. J., v. 93, No. 6, June 1972, pp. 
53-57. 
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Table $.—White arsenic (arsenic trioxide) 1: World production, by country 
(Short tons) 
Country 2 1970 1971 1972 » 

Brazil oss oe . EE 828 168 181 
er E TEE 71 50 80 
Lë 11,286 11, 000 e 11,000 
S e oss ts ee sensa EN mee iid 408 40 e 550 
JADRE. e ooo aluo ese Ce ae OE DEL DE S S E 974 1,054 471 
|" Porro PME fees :: gym y x uuu S UNTEN 10,075 12,658 6,523 
d 1 o z PEE t ß HOM 8 728 1,128 
(scia si HN T ana hu su s T Saba Se ZS 209 205 e 210 
up Wet Africa, Territory of 33 e 4,080 e 4,400 
Sweden___ . 18,078 17, 600 17, 600 
7) Cw xd ⁊ðͤ be õy ⁰yd y a a nu eu m as 7, 7,880 7,940 

Died ⁰y ²m E ween S W 
Total. e Ll !-. ³ - ³¹•¹¹q k 8 r 54, 607 55, 458 50, 028 
e Estimate. P Preliminary r Revised. W Withheld to avoid disclosing individual company 


1 Including calculated trioxide equivalent for output reported as elemental arsenic and arsenic compounds 


other than trioxide. 


3 In addition to the countries listed Argentina, Austria, Belgium, the People’s Republic of China, Czechos- 


lovakia, East Germany, Finland, Hungary, Southern Rhodesia, the Uni 
Jor arsenic compounds in previous years, but information is inadequate to ascertain 


produced arsenic and 


whether such production has continu 


Kingdom and Yugoslavia have 


, and if so at what levels. 


3 Output of Tsumeb Corp. Ltd. for year ending June 80 of that stated; data given are white arsenic equivalent 


of reported black arsenic oxide production. 


Background data for the study disclosed 
that the arsenic dissolved in the final plant 
effluent discharged to the lake constituted 
only 0.3% of the arsenic contained in the 
mill feed. Distribution of the remainder of 


CESIUM AND 


Domestic Production.—No cesium or 
rubidium ,ores were produced in the 
United States in 1972. Imported pollucite 
and ALKARB, a residue from past lithium 
compound production, were the raw mate- 
rial sources for all domestic production of 
cesium and rubidium products. 

The total production of the chemical 
compounds of cesium declined in 1972 
while the production of rubidium com- 
pounds increased. Compounds were pro- 
duced by Cooper Chemical Co., Long Val- 
ley, N.J.; Kawecki Berylco Industries, Inc. 
(KBI), Revere, Pa.: Kerr-McGee Corp., 
Trona, Calif.; and Rocky Mountain Re- 
search, Inc, Golden Colo. No rubidium 
metal and only a few pounds of cesium 
metal were produced during the year. KBI 
and MSA Research Corp., Evans City, Pa., 
shipped both metals from inventories. 

Consumption and Uses.—Statistics on 
the consumption and uses of cesium and 
rubidium metal and compounds were not 
available. The largest use was probably in 
research and development of new power 
generating systems, the biological sciences, 


the mine arsenic balance was 14.8% in sol- 
ids discharged to the lake, 2.695 in mine 
backfill, 1.8% in roaster flue dust, and 


80.5% (by difference) in roaster stack 
losses. 
RUBIDIUM * 


and other technical fields. Commercial ap- 
plications for cesium and rubidium in- 
cluded their use in pharmaceuticals, scin- 
tillation counters, photomultiplier tubes, 
photoelectric cells, ultracentrifuges, and 
ionic propellant engines for space-flight ap- 
plications. Cesium and rubidium and their 
compounds can be substituted for each 
other in some uses. 

The development of commercial-scale 
magnetohydrodynamic (MHD) electric 
power generators and thermionic convert- 
ers appeared to offer the greatest potential 
for large usage of cesium and rubidium. 
Research on MHD received increased fund- 
ing both privately and through the Office 
of Coal Research, U.S. Department of the 
Interior. If successfully developed, MHD 
was expected to provide cheaper electricity 
and major increases in power generating 
efficiency. Investigations have indicated 
that a mixed potassium-cesium seeding is 


Prepared by Horace F. Kurtz, industry econo- 
st 
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Table 4.—Prices of selected cesium and 
rubidium compounds 


Base price per pound ! 


Item — — 
Technical High-purity 
grade grade 

Cesium bromide. ......... $28 $65 
Cesium carbonate... ...... 2 67 
Cesium chloride 30 68 
Cesium fluoride 85 75 
Cesium hydroxide. ....... 85 T6 
Rubidium carbonate 45 76 
Rubidium chloride 46 76 
Rubidium fluor ide 51 83 
Rubidium hydroxide. . ..... 51 88 


1 Excludes packaging cost, 50 to 100 pound 


quantities, f.o.b. Revere, Pa. 
Source: Kawecki Berylco Industries, Inc. 


desirable for open-cycle MHD coal-burning 
power plants.5 

Prices.—American Metal Market quoted 
a nominal price for pollucite (about 20% 
Cs) over 10 tons, delivered entry point, at 
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$300 per short ton. Metal Bulletin quoted 
a nominal price for pollucite concentrates, 
minimum 24% CszO, Lob, source, at 
$12.40 (using 1£ = $2.60) per metric ton 
unit (22.046 pounds) of Cs;O. The Ameri- 
can Metal Market quotation on cesium 
metal 997% was unchanged at $100 to 
$375 per pound. The quotation on rubi- 
dium metal, 99.5+%, was also unchanged 
at $300 per pound. 

Foreign  Trade.—Pollucite was im- 
ported from Canada during 1972, but data 
on quantities and values of imports of ces- 
ium and rubidium raw materials were not 
published. Imports of cesium compounds 
increased to over 12,000 pounds nearly 
three times the quantity in 1971. Rubi- 
dium metal was not imported during 1972. 
No other data were available on imports 
and exports of cesium and rubidium prod- 
ucts. 


Table 5.—U.S. imports for consumption of cesium compounds, by country 


Country 


World Review.—In 1971, Tantalum 
Mining Corp. of Canada, Ltd., produced 
about 400 tons of pollucite at its mine at 


Cesium Cesium 
chloride compounds, n.s.p.f. 
Pounds Value Pounds Value 
Sea gu cit 1,661 $56,984 8,868 $252,828 
az e EH us 1,974 20,078 
„ e BS 55 1,851 
DUUM 1,661 56,934 10,887 273,757 


Bernic Lake, Manitoba. The company did 
not mine pollucite in 1972, but shipments 
were made from stocks. 


GERMANIUM ° 


The short supply situation reversed itself 
in mid-1970 when semiconductor demand 
dropped by an estimated 50% resulting in 
excessive consumer stocks and an oversup- 
ply of germanium for a brief period of 1 
to 114 years. Demand has increased since 
the 1970 slump with a slow and steady 
growth in both the semiconductor and 
optical industry. Estimated production of 
germanium from primary and secondary 
sources for 1972 was the same when com- 
pared to 1971. 

Legislation and Government Programs. 
—Information was received on August 21, 
1972, that germanium point contact diodes 
from Japan were being sold at less than 
fair value within the meaning of the An- 


tidumping Aot, 1921, as amended. This in- 
formation was the subject of an “Anti- 
dumping Proceeding Notice” which was 
published in the Federal Register, Septem- 
ber 23, 1972, page 20046. The notice indi- 
cated that there was evidence on record 
concerning injury to or prevention of es- 
tablishment of an industry in the United 
States. 

Domestic Production.—Production of 
primary germanium from domestic raw 
material sources was estimated at 27,000 


5 Bergman, P. D., and D. Bienstock. Economics 


of Mixed Potassium-Cesium Seeding of an MHD 
Combustion Plasma. BuMines RI 7717, 1972, 12 


pp. ; 
¢ Prepared by Herbert R. Babitzke, physical sci- 
entist. 
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pounds in 1972, with an additional esti- 
mated 10,000 pounds recovered from ger- 
manium-containing zinc concentrates im- 
ported from other countries. Most of the 
primary germanium was obtained from 
treating smelter residues resulting from the 
processing of roasted zinc concentrates. No 
mines are operated solely for recovery of 
germanium. This metal is a minor byprod- 
uct of ores mined for zinc with the supply 
of germanium being a function of the zinc 
production rate. Although at present no 
new residues are derived from treating ores 
of the Kansas-Missouri-Oklahoma region or 
from Kentucky and Illinois, a significant 
supply of residues has been stockpiled. Pri- 
mary production was supplemented with 
recycled waste or new scrap. Waste recycle 
returns from 65% to 80% of the metal 
as scrap from cutting shapes used in the 
manufacture of semiconductors.  Eagle- 
Picher Industries, Inc. of Miami, Okla., 
was the only producer of primary german- 
ium from domestic sources. The above 
company and others listed below produced 
germanium from secondary sources and 
imports: GTE Sylvania, Towanda, Pa.; 
Kawecki Berylco Industries, Inc., Revere, 
Pa.; and Atomergic Chemetals Co., Long 
Island, N.Y. 


Consumption and Uses.—The princi- 
pal form in which germanium is used for 
semiconductors is as high-purity single 
crystal metal while for optical applications 
the material must be of high purity but 
may be polycrystalline. Semiconductor de- 
vices account for a large portion of the do- 
mestic demand. Electronic components ac- 
count for 55% of the current use of 
germanium, and the remaining 45% is 
consumed in the manufacture of special- 
ized optical glass, infrared equipment, and 
other minor applications. Germanium and 
silicon transistors, diodes, and rectifiers 
have replaced vacuum or electron tubes in 
many applications where cost-performance 
ratios have been competitive and where 
miniaturization is necessary in solid state 
devices. A market for germanium will con- 
tinue to exist in those semiconductor ap- 
plications where it is more reliable than 
silicon, specifically in some high-frequency 
and high-power requirements. 

Germanium has numerous miscellaneous 
applications including nuclear radiation 
detectors, in solder and brazing alloys, as 
an alloying constituent to improve the me- 
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chanical properties of copper, aluminum, 
and magnesium alloys, in thermistors, pho- 
toconductors, and superconductors. Ger- 
manium has a high refractive index and is 
transparent to infrared light. To take ad- 
vantage of this unique property, 
germanium windows, prisms, or lenses are 
employed in various optical systems. 

Research is continuing in a number of 
areas which employ germanium. A large 
part of the research was to establish more 
of the physical constants of germanium 
and various germanium alloys and com- 
pounds. 

A significant contribution was made to 
the petroleum refining industry when a 
new series of petroleum catalysts were de- 
veloped. In the bimetallic cat-cracking ca- 
talysts platinum is one of the components 
and the second metals considered were 
gold, gallium, germanium, indium, and 
iridium.7 A patent was issued to Universal 
Oil Products Co., Des Plaines, Ill., concern- 
ing a novel catalytic composite.8 The cata- 
lyst comprised a combination of a plati- 
num-group component, a  germanium 
component, and a halogen component with 
a porous carrier material to result in a 
composite containing 0.01 to 2.0 weight- 
percent platinum, 0.01 to 5.0 weight-per- 
cent germanium, and 0.5 to 3.5 weight-per- 
cent halogen. The principal use of the 
composite was in the conversion of hydro- 
carbons, particularly in the reforming of a 
gasoline fraction. This catalyst had excep- 
tional activity, selectivity, and resistance to 
deactivation when employed in a hydrocar- 
bon conversion process that requires a 
catalyst having both a hydrogenation-dehy- 
drogenation function and an acid function. 

Highly refined germanium is one of the 
keys to making an X-ray spectrometer used 
for measuring the lead content of ordinary 
steels. The lead content is a gage of ma- 
chinability. The spectrometer, the first of 
its kind in industry was placed in opera- 
tion in a steel plant in September 1972. 
The instrument operates through X-ray flu- 
orescence analysis, using cobalt as the radi- 
oactive source. When the steel sample is 
exposed to the high-energy X-rays from 


7 Burke, Donald P. A Comprehensive Look at a 


$168-million/year Business Headed for Spectacular 
Growth. Part 1: Petroleum Catalysts. Chem. 
Week, v. 111, No. 18, Nov. 1, 1972, pp. 23-33. 

* Hayes, John C. Hydrocarbon Conversion Proc- 
ess and Platinum-Germanium Catalytic Composite 
195 s Therein. U.S. Pat. 3,578,584, May 11, 
1971. 
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the radioisotope, the lead particles become 
fluoresced or energized. The fluoresced lead 
X-rays are then counted by the unit's ger- 
manium transducer, and digital electronics 
provides the necessary energy analysis. 

Prices.—The price of domestic zone-re- 
fined (intrinsic) germanium was $293 per 
kilogram and germanium dioxide was 
$167.50 per kilogram. These prices have 
been in effect since June 8, 1970. At the 
beginning of the year, imported germanium 
and germanium dioxide was $207 and 
$108.50 per kilogram, respectively, effective 
since January 1, 1971, but on April 1, 
1972, the prices of imported germanium 
and germanium dioxide were increased to 
$229 and $120 per kilogram, where they 
remained through the end of the year. 

Foreign Trade.—U.S. imports of ger- 
manium metal (unwrought, and waste and 
scrap was 5,506 pounds valued at 
$724,331, a decrease from the previous year 
of 17% in quantity and 30% in value. 
The U.S.S.R. supplied 54% of the german- 
ium imports. Belgium-Luxembourg sup- 
plied only 10% of the germanium but this 
represented 63% of the total value. 

World Review.—World production of 
primary germanium was estimated at 
160,000 pounds for 1972 which was 7% 
more than in 1971. Production in Japan 
was 49,395 pounds of germanium and 
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27,192 pounds of germanium dioxide, 
Japan also imported 593 pounds of ger- 
manium metal and 44,536 pounds of ger- 
manium dioxide. All African production of 
germanium was from the Shaba and Kivu 
Provinces of Zaire. In 1971, 117,000 pounds 
of germanium was produced by La Génér- 
ale des Carrierés et des Mines du Zaire 
(Gécamines) a Zairian government com- 
pany under contract with the Société Gén- 
érale des Minerais of Belgium. Refining 
was done in Belgium. 


Table 6.—U.S. imports for consumption 
of germanium, by country 


INDIUM ° 


Domestic Production—The American 
Smelting and Refining Company was the 
only domestic producer of indium during 
the year. Refining plants were situated in 
Denver, Colo., and Perth Amboy, N.J. In- 
dium was recovered from flue dusts and 
residues in which indium source materials 
were concentrated during the processing of 
zinc ores and concentrates. 


Uses.—The chief use of indium was in 
various applications in the manufacture of 
electronic devices. It was used as a compo- 
nent of solder for connecting lead wires to 
germanium in transistors and as a proper- 
ty-modifying agent in intermetallic ger- 


manium semiconductors. Indium 
compounds  (arsenides, antimonides, and 
phosphides) were used in various elec- 


tronic applications; indium halides were 
used as a color correctant in mercury 
vapor lamps. Indium-containing alloys 
were used in glass-sealing, and in dentistry. 


Country Quantity Value 
Unwrought, and waste 
and scrap 
Belgium-Luxembourg........ 544 $455,401 
Czechoslovakia 932 46,950 
enmark__ ... 220 15,705 
Germany, West. 886 25,292 
Netherlands 254 13, 196 
Switzerland 165 81 
SC ·²AA a l. SSO 2, 966 150, 425 
United Kingdom 8 6,54 
Totaal 5, 506 724,381 
Wrought 
Belgium-Luxembourg— 18 8,184 
zi | ¿22 iind Z= 2 2 102 10,000 
Switzerland 289 20, 442 
Toll!!! .- 404 88,576 
Stocks.—Despite increased imports, 


stocks were estimated to have decreased. 

Prices.—Producer prices of indium 
during the year were unchanged at $2.50 
per troy ounce for sticks in lots of less 
than 100 ounces; ingots of 100 ounces 
brought $2.05 per ounce and lots of 10,000 
ounces were priced at $1.75 per ounce. 
Probably very little metal moved at $1.75 
as the dealer's price was in the range of 
$1.20 to $1.40 per ounce in ingot lots. Met- 
als Week started quoting ingots at $1.75 
effective December 14, 1972, and ceased 
quoting sticks. | 

Foreign Trade.—Imports of indium rose 
62% over 1971 imports to 628,887 ounces. 
The lower world price of the material ac- 
counted for the growth of imports, because 
foreign metal could be traded by dealers 
for more than $1.00 per ounce less than 


? Prepared by Burton E. Ashley, physical scien- 
tist. 
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the domestic producer price. The chief 
sources of imports were: Canada, 33%; 
U.S.S.R., 27%; Peru, 15%; United King- 
dom, 14%; and others, 11%. 

In accordance with decisions made under 
the General Agreement on Tariffs and 
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45% from Communist-bloc countries, with 
Yugoslavia excepted in both cases. 


Table 7.—U.S. imports for consumption 
of indium, by country 


š Quanti Val 

Trade, the import duty on unwrought, Country a oe 
waste and scrap metal was 5% ad valorem ounces) 
for 1972; however, such duties were tempo- Unwrought, waste and 
rarily suspended until June 30, 1973, SE 

š : Canas 209,928 $216,781 
unar ea eg Se erg Wa Gg Germany, Net 44,440 51,599 
tive June 50, . Wro t - ( ; ; 

š J Nene meten Was ge Netherlands 5,449 10, 165 
tiable at a rate of 9% ad valorem and in- SS KK 120.242 144,461 
dium compounds dto 5 Nie United Kingdom. 85,185 118,478 

tut : ———— 
statutory rate on unwrought, waste an Totll. 627,800 910,885 
scrap metal, and on compounds, remained 
at 25% ad valorem from Communist - bloc „ 
countries; the duty on wrought metal was Netherlands... ............- 1,087 1,373 
RADIUM *° 


During 1972, radium was used primarily 
in therapeutic treatment of cancer. There 
were fewer industrial applications as sub- 
stitution by cheaper and less hazardous ra- 
dioisotopes continued. 

Legislation and Government Program.— 
During 1972, there were no specific Federal 
programs related to radium only. Radium 
was not held in Governmental stockpiles. 
Imports of radium and its compounds 
were free of tariff. 


Domestic Production.—Radium has not 
been produced in the United States for 
many years. The small domestic require- 
ments were met by imports or withdrawal 
from dealers' stocks. The Belgian company, 
Union Miniére S.A., remained the princi- 
pal source of imported radium during 
1972. Radium Chemical Co, Inc, New 
York, was the main radium dealer in the 
United States during 1972. 

Uses.—Radium, in small quantities ex- 
pressed in milligrams, was used in treat- 
ment of cancer and in luminous com- 
pounds, static eliminators, and neutron 
sources. Based on manufacturers’ sales 
data, about 1,900 to 1,600 curies 11 of rad- 
ium have been sold in the United States 
to date. Approximately 330 to 360 curies 
of radium, contained in 50,000 to 60,000 
sources, were used in medical applications. 
Nonmedical uses accounted for 250 curies, 


and the rest was involved in luminous 
compounds and other uses.1? 

Up to 40 curies are added annually to 
the totals of radium in use in the United 
States. The after-effects of gamma radia- 
tion in medical applications and the price 
of radium have lead to substitution by 
other radioisotopes. This trend was also 
apparent in other uses of radium. 

Prices.—Radium prices, per milligram, 
were quoted by Radium Chemical Co., as 
follows: Less than 100 milligrams, $24; 200 
to 499 milligrams, $20; 500 milligrams to 
4.99 grams, $18; over 5 grams, $17. 


World Review.—Information on radium 
in world markets is not readily available, 
mainly because of the small quantities in- 
volved in production and trade. Smail 
amounts of radium and its compounds are 
produced in Belgium, Canada, the United 
Kingdom, and the U.S.S.R. Trade in ra- 
dium was not published as such; in most 
cases, radium is included with other items 
in trade statistics. 

Technology.—Ihe Federal Bureau of 
Mines continued a study to develop tech- 
niques for recovering radium from ura- 
nium ores, tailings, and processing solu- 


10 Prepared by Roman V. Sondermayer, physical 
scientist. 

3 One curie is equivalent to radioactivity of 1 
gram of pure radium, or 3.7 X 10 disintegra- 
tions per second. f 

12 Data on uses are estimates based on partial 
sales reports. 
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tions to eliminate this radioactive 
contaminant. Leaching of uranium ores 


with hydrochloric acid resulted in extrac- 
tion of 20% to 90% of contained radium. 
During 1972, samples of domestic uranium 
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ores and uranium mill tailings were exam- 
ined. Results confirmed fair recovery of 
radium. In case of increased future de- 
mand, this method could become a new 
source of radium. 


SCANDIUM "3 


Production of scandium metal, measured 
in grams, increased slightly compared with 
that of 1971. Scandium was used mostly in 
reasearch and in production of high-inten- 
sity lamps. The main potential raw mate- 
rial source for scandium was waste prod- 
ucts from uranium mills although none 
was recovered in 1972. The bulk of domes- 
tic demand apparently was met by im- 
ports. Trade in scandium was not reported 
as such, but was included with other items 
in trade statistics. 


Domestic Production.—Research Chemi- 
cals, a division of Nucor Corp., Phoenix, 
Ariz, was the only domestic producer of 
scandium during 1972. Supply was ade- 
quate for the small demand. The limited 
consumption and high production costs 
were expected to maintain high prices for 
marketable scandium products. Extraction 
of scandium from other sources, such as 
phosphate rock and tungsten concentrate, 
was not considered profitable. 


Uses.—In addition to uses in research 
and development, scandium had two com- 
mercial applications. High purity scandium 
metal was used in the manufacture of 
high-intensity mercury lamps. These lamps 
were particularly useful for illumination of 
events televised in color because their illu- 
minating efficiency and color range ap- 
proached the qualities of sunlight. Radiois- 


otope scandium-46 was used in tracing 
fluid flows in oil well reservoir studies and 
in evaluation of quality of casing cementa- 
tions. 

Prices.—The price of scandium 
oxide, 99.9%, as quoted by Research 
Chemicals, remained unchanged during the 
year at $2.80 per gram in lots of 100 to 
453 grams; that of scandium metal in in- 
gots and distilled forms was $8 and $15 
per gram, respectively, while that of pow- 
der and chips remained unchanged at 
$10.35 per gram. Prices for scandium sheet 
foil were $17.85 to $105 per square inch 
for 51 to 100 square inch lots, ranging 
from 0.001 to 0.1 inch in thickness. Larger 
quantities were available for most items at 
lower prices. 

Technology.—Most research remained 
aimed at a better understanding of proper- 
ties and behavior of scandium in different 
environments. A limited number of proj- 
ects were related to production of scandium 
metal and compounds. A process for re- 
covering scandium from uranium waste 
liquors was developed using a three-phase 
system of an ion exchange resin, H5SO, so- 
lution, and kerosene solution of bis (2-eth- 
yl-hexyl) phosphate. Distribution of scan- 
dium in the system was tabulated. 
Selective scandium desorption is possible 
using this method.14 


SELENIUM !5 


Domestic selenium production was 
769,000 pounds, an increase of 17% from 
1971. Shipments by domestic producers in- 
creased 1995 to 791,000 pounds with the 
difference supplied from stocks which stood 
at 161,000 pounds at yearend. World pro- 
duction increased 5% to 2,642,000 pounds. 

On August 11, 1971, Congress authorized 
disposal of the 474,774 pounds of selenium 
held in the national stockpile. No disposals 
were made during the remainder of 1971. 
During 1972 a total of 16,090 pounds of 
selenium was sold or exchanged for stra- 


tegic commodities needed for the national 
stockpile. 

Domestic Production.—Primary selenium 
was produced at four plants operated by 
the following major electrolytic copper re- 
finers: American Metal Climax, Inc., Car- 


3 Prepared by Roman V. Sondermayer, physical 


scientist. 

M Csovari, M., B. Szegedi, and LA Kuzin. Ap- 
plication of Three-Phase Systems in Chemical 
Technology. Pro. of 2d Conf. on ER Phys. 
115 152 Budapest, Hungary, V. I. 1971, pp. 


15$ Prepared by Lyman Moore, mining engineer. 


MINOR METALS 1 355 
Table 8.—Salient selenium statistics 
(Thousand pounds of contained selenium) 
1968 1969 1970 1971 1972 
United States: ) 
Production 688 1,247 1,005 657 1 769 
Shipments to consumers 941 1.429 1,056 669 1791 
Imports for consumption 583 546 454 895 430 
Stocks, Dec. 81, producers 428 240 189 182 161 
Producers price per pound, 
commercial and high-purity 
/ 34. 50-36 $7-$8.50 $9-$10.50 39-311. 50 39-811. 50 
World: Production 1,94 2,834 2,883 527 , 642 


1 Includes an estimated 30,000 pounds of selenium refined from secondary sources. 


teret, N.J.; American Smelting and Refin- 
ing Company, Baltimore, Md.; The 
Anaconda Company, Perth Amboy, NI: 
and Kennecott Copper Corp., Garfield, 
Utah. Crude materials containing primary 
selenium were transferred to these plants 
from copper refineries operated by Inspira- 
tion Consolidated Copper Co., Magma 
Copper Co., and Phelps Dodge Corp. An 
estimated 30,000 pounds of selenium was 
recovered by domestic secondary refineries 
from purchased electronic scrap. Considera- 
ble selenium home scrap was reused by 
manufacturers after outside reprocessing 
under toll contracts. Some domestic selen- 
ium-containing material was shipped to 
foreign plants for refining. High-purity se- 
lenium and various selenium compounds 
were produced by primary and other pro- 
cessors from commerical grade metal. 
Consumption and Uses.—Apparent selen- 
ium consumption increased about 10% 
from 1971. Estimated usage in glass manu- 
facturing, which consumed over one-third 
of the total metal used, increased over 
1595. Small proportions of selenium com- 
pounds are added to glass melts to neu- 
tralize the green coloration caused by iron. 
Larger proportions are used to produce 
gray and bronze tinted window glass that 
reduces glare and heat transmission and to 
produce red- and amber-colored glass for 
signals and decorative uses. Consumption 
of selenium in xerography increased 
slightly during 1972 and this use now con- 
sumes about one-fourth of the primary 
metal shipped. More efficient use of selen- 
ium in xerographic copying machines and 
reclaiming of home scrap have restrained 
the consumption of primary selenium in 
xerography despite increasing use of copy- 
ing machines. However, new applications 
in this field promise a larger future de- 
mand. Selenium consumption for rectifiers, 
photoelectric cells, and other electronic ap- 


plications remained steady despite industry 
expansion, because of more efficient usage 
of selenium. Electronic uses consumed 
about one-fifth of the selenium marketed. 
Demand for selenium in pigments and 
steel alloys increased significantly. Other 
chemical, pharmaceutical, and  miscella- 
neous uses were little changed from 1971. 

Prices.—The producers price for com- 
mercial and high-purity-grade selenium re- 
mained at $9 and $11.50 per pound, 
respectively, throughout the year, but 
there were periods of spot shortages and 
surpluses of metal. The merchant price for 
commercial grade was $9 to $9.30 during 
early 1972, slumped to below $8 in August 
and recovered to about $8.40 in November, 
and was $9 at yearend. 

Foreign Trade—Selenium exports re- 
bounded from 1971 shipments which were 
unusually low because of the copper indus- 
try strike. The largest shipments were 
made to West Germany, the United King- 
dom, and the Netherlands. 

Selenium imports for consumption in- 
creased 995 and the value of imports in- 
creased 4%. Canada continued to be the 
principal supplier. Imports by country are 
shown in table 9. 

World Review.The United States was the 
leading selenium producer, Japan was sec- 
ond, and Canada was third. These three 
countries accounted for 82% of world pro- 


duction (excluding the U.S. S. R.). 


Technology.—The Selenium-Tellurium 
Development Association, Inc. continued 
sponsorship of research programs designed 
to increase selenium utilization. 


United States animal feed processors 
have applied to the Food and Drug Ad- 
ministration for approval to add selenium 
to feed for poultry and swine. Research on 
animal nutrition has shown that, although 
food containing more than 3 parts per 
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Table 9.—U.S. imports for consumption 


of selenium, by country 
(Thousand pounds and thousand dollars) 


Country Quantity Value 
Unwrought, waste and 
scrap 
Australian 2 18 
Canada 342 3,558 
Germany, West (1) ) 
Japan 26 195 
Mexico 28 176 
Peru__._. a oe See .... nuum 1 10 
Sweden... (1) (1) 
United Kingdom 5 54 
Lugosla via 4 28 
NN WEE 408 4,039 
Š de 
(selenium content) 
Canada 18 183 
Germany, Wet (1) 1 
United om..........- 4 41 
Total...........-..- 22 225 
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million (ppm) of selenium can be poison- 
ous to swine and poultry, concentrations of 
up to 0.1 ppm are beneficial to swine and 
chickens and up to 0.2 ppm are beneficial 
to turkeys. Farm and laboratory animals 
whose diets are deficient in selenium are 
susceptible to serious disorders including 
muscular dystrophy and necrosis of the 
liver, kidneys, and pancreas. Selenium defi- 
ciency also makes animals highly vulnera- 
ble to poisoning from heavy metals such as 
mercury and lead. Selenium feed additions 
have long been used with good effect in 
Australia and New Zealand where the soil 
is notably lacking in selenium. The seleni- 


um content of U.S. soil varies considerably, | 


ranging from dangerously high to inade- 
quate. Studies are also in progress to de- 
termine optimum human selenium con- 
sumption and the present intake from 
food, air, and water. 


Table 10.—Selenium: World refinery production by country 1 
(Thousand pounds) 


Belgium-Luxembourg *...........----------------- 
Canada ⁵⁰ð˙ ͤ dd . cen 
Finland__ ³¹iQ . K ĩ 


e Estimate. p Preliminary r Revised 


1970 1971 1972 v 
FFF rT 7 7 
Eeer 8 120 47 
53535 E ua ie r 854 886 4 655 
Ee 15 14 e 16 
EE 467 524 738 
deer 278 115 97 
FCC 15 16 18 
CFC 189 184 * 140 
C 1,005 657 769 
SS 54 55 
Stee r 2,888 2,527 2,642 


1 Insofar as possible, data relate to refinery output of elemental selenium only; thus countries that produce 


selenium in cop 
selenium have 
3 In addition to the countries lis 


ores and concentrates, blister copper, and/or refinery residues, but do not recover elemental 
excluded to avoid double counting. 


g 
ted, West Germany and the U.S.S.R. are known to produce refined selenium 


and Zaire and Zambia may produce refined selenium, but available information is inadequate to make reliable 


estimates of output levels. 
3 Exports. 


* Recoverable selenium content of blister copper treated at domestic refineries plus refined selenium from 
domestic raw materials, but excludes other unspecified materials that provide d po on of total rened selenium 


output. Corresponding figures for previ 


ous years in thousand pounds are: 1 


5 Figures represent mine output only, not refinery production. 


TELLURIUM *° 


Domestic tellurium production of 257,000 
pounds was the highest since 1962 and was 
57% above the strike-reduced output of 
1971. Domestic shipments of 271,000 
pounds was a new record. Imports in- 
creased five times from those of 1971. 

Domestic Production.—Production of tel- 
lurium was reported by the following 
major electrolytic copper or lead refiners: 
American Metal Climax, Inc., Carteret, 
N.J.; American Smelting and Refining 


Company, Baltimore, Md.; The Anaconda 
Company, Perth Amboy, N.J.; and United 
States Smelting Lead Refinery, Inc., East 
Chicago, Ind., division of UV Industries, 
Inc. Electrolytic refinery sludges containing 
primary tellurium were also produced at 
refineries operated by Inspiration Consoli- 
dated Copper Co., Kennecott Copper 
Corp, Magma Copper Co., and Phelps 


16 Prepared by Lyman Moore, mining engineer. 


j 


MINOR METALS 


Dodge Corp. High-purity tellurium, tellur- 
ium master alloys, and tellurium com- 
pounds were produced by primary and in- 
termediate processors from commercial- 
grade metal and tellurium dioxide. 


Consumption and Uses. Tellurium 
shipments for use as a free-machining 
agent in carbon and stainless steel and as 
a chilling agent in cast iron increased from 
the previous year and were about 60% of 
the total consumption. Reductions in con- 
sumer inventories that held down ship- 
ments in 1971 were completed and steel 
makers and machinery manufacturers in- 
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creased purchases especially in the later 
part of the year. Consumption of tellurium 
in free-machining copper increased and 
was about 20% of consumption. About 
11% was used in rubber manufacture, 6% 
in chemicals, and 3% in electronic and 
other uses. 

Prices.— The producer price for commer- 
cial-grade powder and slab continued at $6 
per pound throughout 1972, unchanged 
since 1962. Some discounting by merchants 
was reported during the first part of the 
year. Prices for high-purity grades of tel- 
lurium ranged from $10 to $32 per pound. 


Table 11.—Salient tellurium statistics 
(Thousand pounds of contained tellurium) 


1968. 1969 1970 1971 1972 

United States: 

Production, primary and secondary. .......... 121 234 158 164 257 

Shipments to consumers 201 182 209 168 271 

Stocks, Dec. 31, producers 157 177 128 r 116 102 

Import 88 71 112 64 30 146 

Price per pound, commercial grade 6 36 36 
World: Production 258 395 367 340 422 

r Revised. 


Table 12.—U.S. imports for consumption 
of tellurium, by country 


(Thousand pounds and thousand dollars) 


Country Quantity Value 
Ganda lcs 15 100 
. ĩ ⁵ĩᷣ K (1 2 
EEN 131 713 

Totalall 146 815 


1 Less than Le unit. 


Foreign Trade.— Imports in 1972 were 
146,000 pounds compared with 30, 000 
pounds in 1971. Large shipments were re- 
ceived from Peru early in the year. The 
imported metal was nearly all of commer- 
cial grade and had an average value of 
35.58 per pound. In accordance with the 
General Agreement on Tariffs and Trade, 
the effective import duty was reduced Jan- 
uary 1, 1972, from 4.5% ad valorem on 
metal and 6.0% ad valorem on compounds 
to 4% and 5%, respectively. 

World Review.— The United States con- 


tinued to lead the world in tellurium out- 
put; Japan was second and Canada third. 


Table 13.—Tellurium: World refinery 


production by country 1 
(Thousand pounds) 

Country 2 1970 1971 1972 v 
. S 8 g 
United Stute 158 164 251 

Total. 367 84⁰ 422 
e Estimate. p Prelim š r Revised 


1 Insofar as possible, data related to refinery output 
only, thus countries that produce tellurium in copper 
ores and concentrates, blister copper, and/or refinery 
residues, but do not recover urium are 
excluded to avoid double counting. 

*In addition to the countries listed, Australia, 
Belgium, West Germany and the U.S.S.R. are known 
to produce refined tellurium, and other countries 
such as Zaire and Zambia may produce refined 
tellurium, but available information is inadequate to 
make reliable estimates of output levels. 

š Includes recoverable tellurium content of blister 
copper treated at domestic refineries plus refined 
tellurium from domestic raw materials but excludes 
other unspecfied materials ry ied a portion of 
total refined tellurium output. Corresponding figures 
7 previous years in thousand pounds are: 1970—59; 
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THALLIUM 7 


Thallium and thallium compounds are 
limited as to both size of market and 
number of uses. Federal restrictions regard- 
ing use of some compounds deter the use 
of this rare metal. 

Domestic Production.—The American 
Smelting and Refining Company, Denver, 
Colo., was the only domestic producer of 
thallium and thallium compounds. Metal 
production was up slightly over 1971, but 
shipments were down. 

Uses.—Distribution of thallium consump- 
tion was about 40% for electronics, 30% 
for low-melting alloys, 10% for optical 
glass, 7% for agriculture, 3% for medicine, 
5% for academic purposes and develop- 
ment research, and other uses about 5%. 

Curtailment of thallium as a rodenticide 
by Government action is continuing with 
increasing controls resulting from an acci- 
dental killing of wildlife in 1971 in the 
West. On February 8, 1972, the President 
issued Executive Order 11643 which offers 
environmental safeguards on activities for 
animal damage control on Federal Lands. 
The policy of the order is to restrict the 
use of chemical toxicants for killing preda- 
tory mammals, birds, or reptiles, which 
may cause secondary poisoning of such ani- 
mals on Federal Land, and the use of such 
toxicants in any Federal program of mam- 
mal or bird damage control. 


Thallium has a significant use in the 
electronics industry for production of thal- 
lium-activated sodium iodide crystals and 
for the production of thallofide“ cells 
which contain thallium sulfide and are 
sensitive to infrared radiation. Some thal- 
lium compounds are extremely photosensi- 
tive especially to light of low intensity. 
Thallium is also used in low-melting alloys 
for switches, thermometers, and other in- 
struments for protection against extreme 
Arctic temperatures. Further use of thal- 
lium is likely for reaction intermediates in 
a variety of syntheses where the oxidizing 
power of thallium (III) and the stability 
of thallium (I) derivatives are exploited.18 

Prices.—The price of thallium in 25- 
pound lots has been $7.50 per pound since 
December 1957. 

Foreign Trade.—U.S. imports for con- 
sumption in 1972 were 1,449 pounds of 
unwrought, and waste and scrap thallium 
valued at $3,940. The amount was about 
twice that imported in 1971. Thallium 


compounds imported were 936 pounds val- 
ued at $7,144. 


17 Prepared by Herbert R. Babitzke, physical 


scientist. 

138 Lee, A. G. The Chemistry of Thallium. El- 
servier Publishing Co., Ltd., Barking, Essex, 
England, Monograph 14, 1971, 336 pp. 


Table 14.—U.S. imports for consumption of thallium in 1972, by country 


Country of origin 


CONG ñ/ꝶ hee 


Compounds Unwrought, and 
(gross weight) waste and scrap 
Pounds Value Pounds Value 

EE 425 $1,468 1,000 $2,910 
ee T SH x 8 259 
ROUES 246 2,567 SE ate 
„ s * 446 771 
3 265 3, 109 e ae 
EEN 936 7,144 1,449 3,940 


Minor Nonmetals 


By Staff, Division of Nonmetallic Minerals 


CONTENTS 
Page Page 
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GREENSAND ! 


Greensand (glauconite, essentially a hy- 
drous silicate of iron and potassium) was 
produced in 1972 only by Inversand Co., 
Clayton, N.J. Production and sales data are 
withheld to avoid disclosure of company 
confidential data. However, it may be of 
interest to know that the average annual 
production for the period 1967 to 1971 was 
3,437 tons valued at $233,000. During this 
period, there were two producers of green- 
sand. 


Greensand was used by various water 
treatment manufacturers. 

A cooperative agreement between the 
Bureau of Mines and the Delaware State 
Geological Survey to sample and evaluate 
Delaware greensand for potential uses was 
continued. Forty samples of greensand 
were analyzed and the results were being 
evaluated for additional work. 


IODINE 2 


Consumption of crude iodine did not 
change appreciably from that of 1971, but 
there was a surplus for most of 1972. In- 
dustry stocks were particularly high in early 
1972 because of record tonnages of iodine 
imported during the previous year in anti- 
cipation of higher prices. Domestic output 
which represented a small part of overall 
supply, increased somewhat compared with 
1971, whereas imports declined by more 
than 1 million pounds. 

Crude iodine production in the free 
world rose by possibly 700,000 pounds, or 
8 to 4 percent, almost all accounted for by 
Japan, which more than made up for the 
slight decline in output by Chile, the 
world's second ranking iodine producer. 
Japanese iodine was priced at $1.86 per 
pound all year and Japan was the sole 
supplier of iodine to the United States. On 
the other hand, Chile was selling at $2.27 
and, in effect, temporarily priced itself out 
of the U.S. market. Domestic iodine was 


also quoted at $2.27, but this did not 
cause difficulties in marketing, since the io- 
dine was converted into downstream prod- 
ucts before sale. At yearend, pressure was 
being built up for another round of up- 
ward evaluation of the Yen, which in turn 
would mean higher prices for Japanese io- 
dine. 


Legislation and Government Programs. 
—On December 31, 1972, the Government 
strategic stockpile contained 2,955,692 
pounds of crude iodine, and the supple- 
mental stockpile, 5,056,122 pounds for a 
total of 8,011,814 pounds. The stockpile 
objective for iodine, established by the 
Office of Emergency Preparedness, was re- 
duced from 8 million to 7.4 million 
pounds in October. However, there were 
no stockpile withdrawals or deliveries of 
iodine in 1972. 


1 Prepared by Donald E. Eilertsen, physical sci- 
entist. 
2 Prepared by K. P. Wang, physical scientist. 
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Table 1.—Crude iodine consumed in the United States 
1971 1972 
Crude iodine consumed Crude iodine consumed 
Products Num — . Num — —— 

of plants Thousand Percent af plants Thousand Percent 

pounds of total pounds of total 
Resublimed iodine.. .................. 5 W W 6 600 11 
Potassium iodide. 9 6 1,612 34 10 1,514 29 
Sodium Odile W W 4 90 2 
Other inorganic compounds 15 1.209 25 14 983 19 
Organic compounds... ...............- 21 1,980 41 19 2,071 39 
TOtal. bt owe EE 134 24,802 100 130 2 5,268 100 


W Withheld to avoid disclosing individual company confidential data; included with “Other inorganic 


compounds." 


! Nonadditive total because some plants produce more than one product. 
* Data may not add to totals shown because of independent rounding. 


Depletion allowance for domestic iodine 
producers was changed under terms of the 
Tax Reform Act of 1969. Effective with 
taxable years beginning after October 9, 
1969, the depletion allowance for iodine 
from both domestic and foreign production 
is 14 percent of gross income, not to ex- 
ceed 50 percent of net income without the 
depletion deduction. 

Domestic Production.—The Dow Chemi- 
cal Co., the only domestic producer, re- 
covered crude iodine from well brines at 
Midland, Mich. as a coproduct with bro- 
mine, calcium, and magnesium compounds. 
Compared with that of 1971, quantity of 
output increased by approximately 3 per- 
cent, and value, 12 percent. 

Consumption and Uses.—Based upon re- 
turns from questionnaires, approximately 
5.26 million pounds of crude iodine was 
consumed by 30 firms in 12 States. Leading 
iodine-consuming States in 1972, in de- 
scending order of magnitude, were Mis- 
souri, New York, New Jersey, and Pennsyl- 
vania, which together accounted for more 
than four-fifths of the total crude iodine 
consumption. 

The above information is indicative of 
the consumption pattern but is not neces- 
sarily completely comprehensive. Iodine 
and iodides employed as catalysts and in 
"dissipative" uses in general, particularly 
in making synthetic rubber, are not well 
covered. Imports alone have been consist- 
ently higher than reported consumption, 
with net differences as follows, in thousand 
pounds: 1970, 981; 1971, 2,473; and 1972, 
949. A more exact estimate of apparent 
consumption cannot be published as U.S. 
production figures for crude iodine cannot 
be revealed. 

Iodine consumed in making immediate 


downstream products, such as resublimed 
iodine, potassium iodide, sodium iodide, 
and organic iodine-containing compounds, 
have not shown any radical changes in re- 
cent years. As for ultimate downstream 
uses, the major categories in 1972 were 
roughly as follows, in order of descending 
importance: catalysts (in rubber), food 
supplements, stabilizers (in nylon), inks 
and colorants, pharmaceuticals, sanitary 
uses, and photographic uses.3 Iodine was 
also consumed in making high-purity met- 
als, motor fuels, iodized salt, smog inhibi- 
tors, swimming pool sanitizers, and lubri- 
cants. 


Prices.—There were very few price 
changes in 1972, although by yearend 
higher prices were imminent for Japanese 
iodine, which eventually went up to $2.06 
per pound around mid-February 1973. U.S. 
and Chilean iodine were quoted at $2.27 
all year. As usual, prices had little to do 
with supply and demand, since an over- 
supply situation was accompanied by high 
prices. Quoted prices for iodine and iodine 
compounds at yearend 1972 were as fol- 
lows, per pound. 


Per pound 
Crude iodine, drums $1.86-32.27 
Resublimed iodine, 1 U.S.P., drums, 

Lob Work 3.97- 4.00 
Calcium iodate, drums, delivered 2.50- 2.80 
Calcium iodide, 36-pound drums, f.o.b 

works___ oe Los loli ee es 5.98 
Potassium iodide, U.S.P., crystals, 

drums, 300 to 999 unds, NS 2.60— 2.95 
Potassium iodide, U.S.P., crystals 

drums, smaller lots, delivered inti. ts 2.75- 2.95 
Sodium iodide, U.S.P. crystals, 300- 

pound drums, freight equalized . 3.50- 8.68 


Source: Chemical Marketing Reporter. 


3 Chemcial MARCHE Reporter (New York). V. 
203, No. 10, Mar. 5, 1973, pp. 3 and 23. 
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Foreign Trade.—Crude iodine imported 
into the United States in 1972 declined by 
nearly 15 percent in quantity compared 
with that of 1971, but total value de- 
creased only 12 percent. The average value 
of imported crude iodine rose from $1.58 
per pound in 1971 to $1.64 per pound in 
1972. About 6.2 million pounds of crude 
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iodine was imported, all from Japan. Im- 
ports of resublimed iodine were nominal 
compared with imports of crude iodine. 

Tariff rates remained at 5 cents per 
pound on resublimed iodine and 12 cents 
per pound on potassium iodide. Crude io- 
dine enters the United States duty free. 


Table 2.—U.S. imports for consumption of crude iodine, by country 
(Thousand pounds and thousand dollars) 


ë 1970 
ee Quantity Va 
SI. ⁵ĩᷣ 888 1.723 
Japan.. ⁰ ˙ꝛiq ˙ old ce eet ese Sc 4,8320 
Total: u once Lu oases 6,043 


World Review.—Chile.—Production of 


crude iodine in 1972 as a byproduct of ni- 
trates probably was just under 2,500 short 
tons. Output was on the low side for 
Chile, but even the upper limit would not 
be much more than 3, 000 short tons per 
year because of limitations related to ex- 
traction of coproduct nitrates. 

Chile’s three iodine plants owned by So- 
ciedad Quimica y Minera de Chile, S.A. 
(SOQUIM), namely Valdivia, Victoria, and 
Elena, were operated nearly full-scale dur- 
ing the year. Valdivia the most modern 
and largest plant, had not fully recovered 
from an over $2 million fire in October 
1971 and was producing at only 70 percent 
capacity at yearend 1972. 

At $2.27 per pound, which was much 
higher than the Japanese price, Chile was 
not able to sell any iodine during 1972 in 
the sluggish U.S. market. It appeared also 
that this price was not necessarily ade- 
quate to cover cost, which had gone up 
sharply since the fire. Stocks were building 
up, and Chile’s 1972 iodine sales were con- 
fined mainly to Eastern European, Western 
European, Latin American countries, and 
the Peoples Republic of China. A new 
price policy apparently was being consid- 
ered late in the year. 

Japan.—Japan strengthened its position 
as the world’s foremost iodine producer 
during 1972. Its output of 8,240 short tons 
of crude iodine, an increase of about 11 
percent over the 7,423 tons produced in 
1971, was more than three times that of 
Chile, the only other major free world 
producer. Over four-fifths of the Japanese 


1971 1972 
Value Quantity Value Quantity Value 
2.076 2,950 6,679 n m 
4/158 4,325 5'831 6, 207 10,184 
6,834 7,275 11,510 6,207 10,184 


production was exported, principally to 
the United States, which took about 3,108 
short tons in 1972. Japan's other iodine 
markets included Common Market coun- 
tries, United Kingdom, India, the People's 
Republic of China, and Canada. 

Japan's iodine was produced from natu- 
ral gas brines by five manufacturing 
groups operating 18 plants. About five of 
the plants have been built since 1970. 

As of yearend 1972, crude iodine capac- 
ity of Japan was about 650 tons per 
month. Ise Chemical Industries, Ltd. (Ise 
Chemical), was by far the leading firm, 
with roughly one-half of the country's ca- 
pacity. It owns seven plants and produced 
25 tons monthly for Teikoku Oil Co. Ltd 
(Teiseki) and 12 tons monthly for United 
Resources (Godo). Godo's two plants ac- 
counted for about one-fifth of Japan's ca- 
pacity. Nippon Tennen (Nitten) with 
three plants and Kantoh Tennen (Kan- 
ten) with four plants each had just over 
one-tenth of the total capacity. The rest 
was owned by two sister companies—Nip- 
pon Chemical Industries and Nippon Hal- 
ogen, each with one plant. 

Japan’s iodine producers continued to 
pay large dividends because of good prices. 
The Japan Iodine Export Corp. held down 
the price in the United States at $1.86 per 
pound despite the fact that Chilean and 
U.S. producers had been selling crude io- 
dine at a much higher price during 1972. 
Japanese iodine prices were increased in 
early 1973 to a level still below its compet- 
itors. Recent price increases in Japanese io- 
dine did not mean any benefits to the pro- 
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ducers, however, as these were totally 
linked to the upward revaluation of the 
Yen, which remained the same in value 
within Japan. 


The outlook for the Japanese iodine in- 


dustry was not as bright as a few years 
ago, principally because the recent and 
projected price increases weaken the Japa- 
nese position and the competitive status of 
iodine as a commodity. The reserve picture 
remained essentially the same, although it 
would improve under conditions of high 
price and better technology. Japan had 
enough iodine in its natural gas to support 
recent production levels indefinitely. Out- 
put of iodine had already risen 28 percent 
in 1970, 14 percent in 1971, and another 
11 percent in 1972. Despite subsidence and 
pollution difficulties in some Chiba opera- 
tions, Japanese iodine production is likely 
to increase somewhat in the next few 
years, in view of the relatively low-cost re- 
sources, the steady growth in world de- 
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mand, and the probability that Chilean 
output would not surpass historic peak 
levels. However, the ecological problem has 
become increasingly troublesome, and 
long-term output potential can be seriously 
affected. Ground control and waste dis- 
posal regulations are expected to be more 
strict, and reinjection of fluids into the 
ground is not always feasible. Only Ise 
Chemical has plants in new areas satisfying 
environmental guidelines along with the 
potential for substantial expansion. Ise 
Chemical had been investigating iodine re- 
sources in Indonesia and could eventually 
initiate production there under appropri- 
ate conditions. 

U.S.S.R.—Soviet production of iodine has 
been estimated at 1.1] million pounds for 
1966 and 3.3 million pounds for 1971, 
derived from the Neftechlinski field and 
the Slavyansko-Troitskoe area near the 
Black Sea.4 


LITHIUM š 


Domestic output of lithium minerals and 
lithium carbonate from brines increased 
substantially over that of 1971 and was 
the largest ever reported. Imports for con- 
sumption of lithium minerals were only 
about one-fifth the quantity imported in 
1971. 


Legislation and Government Programs.— 
The ad valorem tariff on lithium metal 
was 12.5% and on lithium compounds 5% 
during 1972; lithium minerals concentrates 
are imported duty free. At yearend 6,490 
short tons of lithium hydroxide monohy- 
drate were held by General Services Ad- 
ministration under the Federal Property 
Act. 


Domestic Production.—Foote Mineral 
Co. mined and milled spodumene from 
pegmatites at Kings Mountain, N.C., and 
also recovered lithium carbonate from 
brines at Silver Peak, Nev. Lithium Corp. 
of America, a subsidiary of Gulf Resources 
and Chemical Corp., mined and milled 
spodumene near Bessemer City, N. C.; 
Kerr-McGee Corp. recovered lithium car- 
bonate from brines at Trona, Calif. 


Foote Mineral Co. completed expansion 
of its lithium carbonate production capac- 
ity at Silver Peak, Nev., during the year 
and construction of a commercial, low-iron 


spodumene facility at Kings Mountain, 
N.C., was completed in December 8 

Processors of lithium raw materials to 
lithium primary products were Foote Min- 
eral Co., Sunbright, Va., and Silver Peak, 
Nev., Kerr-McGee Corp., Trona, Calif., and 
Lithium Corp. of America, at Bessemer 
City, N.C. Production data were not avail- 
able for publication. 

Consumption and  Uses.—Domestically 
produced lithium minerals were processed 
into numerous lithium chemicals for a 
wide variety of applications. Major uses 
were in primary aluminum production, ce- 
ramics, greases, air conditioning, alloying, 
welding and brazing, swimming pool sani- 
tation, and organic synthesis. 

Although consumption of most lithium 
compounds increased during the year, sales 
of lithium carbonate to the aluminum in- 
dustry continued to show the most signifi- 
cant increase. 

Humble Oil & Refining Co. announced 
the development of a new generation of 
lithium-soap greases. The new multipur- 
pose products are said to offer extended 


4 Page 23 of work cited in footnote 3. 

5 Prepared by Donald C. Wininger, 
scientist. 

6 Foote Mineral Co. 1972 Annual Report, p. 3. 
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life at high temperatures and also function 
well at subzero temperatures. Recom- 
mended industrial applications include 
oven conveyor bearings, dryer roll bearings, 
rotary steam joints, kiln car bearings, in- 
duced-draft fan bearings, other equipment 
subjected to high radiant heat, and lubri- 
cated-for-life bearings.7 

Prices.—Domestic prices of lithium min- 
erals are usually determined by direct ne- 
gotiation between buyer and seller and are 
seldom published. However, the January 
1972 issue of Ceramic Industry listed prices 
for spodumene supplied to the ceramic in- 
dustry ranging from $77 to $89.50 per ton, 
compared with $71 to $84 quoted in 1971. 
The following pricess for lithium minerals 
per short ton unit LizO, concentrate, c.i.f. 
main European port were listed in the De- 
cember 1972 issue of Industrial Minerals: 


Lapideftts, F f.5 6-8% Li: O (basis 8%) 814. 46-16. 61 
Lepid ite, 3-3.5 % LisO (b asis 8 Gi. $15.00-15.54 
Petalite, 3.5-4.5% Li:O (basis 8%). 39.64-11.79 
Spodumene, 4-1 GG Lia (basis 695). $3$11.04-12.86 

Prices for the major lithium compounds 
at yearend were quoted in the Chemical 
Marketing Reporter as follows: 


Per pound 
Lithium metal, 1,000-pound lots or more, 
delivered 38.18 
Lithium bromide, anhydrous, drums, ton 
lots, delivered... .................- 1.70 
Lithium carbonate; carlots, truck loads, 
delivered, in drums . 525 
Lithium chloride, anhydrous, carlots, 
truck loads, delivered, in drums .91 
Lithium fluoride, carlots, truck loads, 
delivered in drums. ................ 1.58-1.59 
Lithium hydride, carlots, truck loads, 
delivered. .....................-... 8.05 
Lithium hydroxide, monohydrate, car- 
lots, truck loads, delivered, in drums .68 
Lithium nitrate, technical, 100-pound 
lots, in drums 1.25-1.55 
Lithium stearate, 50-pound cartons, car- 
lots, works, freight allowed .58 
Lithium sulfate, 100-pound lots, in 
drums 2 1.20-1.30 


Foreign Trade.—Exports of lithium hy- 
droxide increased from 478,239 pounds val- 
ued at $244,834 in 1971 to 1,097,175 
pounds valued at $595,232 in 1972. Quanti- 


tative data on exports of lithium minerals 
and lithium metal, alloys, and other com- 
pounds were not available. Domestic im- 
ports of lithium minerals were only 19% 
of the 1971 level. Australia was the only 
source of imported ores during 1972. Im- 
ports of lithium compounds were 36,791 
pounds valued at $69,291, principally from 
the U.S.S.R. (62%), France (36%), and 
small amounts from Ireland, Japan, the 
United Kingdom, and West Germany. 


World Review.—Canada.—The Chemal- 
loy Minerals subsidiary, Tantalum Mining 
Corp. of Canada, Ltd. obtained a loan 
from the Manitoba Development Corp., 
which will be used to construct a mill for 
the production of lithium concentrates. Ini- 
tial plans are for the construction of a 
150-ton-per-day pilot mill at the Bernic 
Lake mine site. If the results of this work 
are favorable, the plant will be expanded 
to between 350 and 450 tons per day.? 


The stronger lithium carbonate and hy- 
droxide market worldwide has prompted 
the Sullivan Mining Group to consider re- 
opening its Barrute lithium mine. The 
mine, formerly operated under the name 
Quebec Lithium, has been on a care-and- 
maintenance basis since 1966 when it was 
closed due to a drop in the price of lith- 
ium carbonate and a strike for higher pay 
by mine employees.10 

Italy.—Montecatini Edison S.p.A. (Mon- 
tedison), which formerly manufactured 
lithium compounds from spodumene, has 
discontinued production for economic 
reasons.11 


* American Meral Market. Humble Unveils 
on Grease. V. 79, No. 70, Apr. 11, 1972, p 

8 Converted at the rate, 1 £=$2. 40. 

° The Northern Miner. Chemalloy’s Tanco Gets 
Loan to Build SCH for Lithium. V. 57, No. 49, 
Feb. 24, 1972, p. 

10 Engineerin and oats Journal. V. 173, No. 
1, January 1972, p 

11 ry creme ha SR Mining Journal, Lithium. 
V. 174, No. 5, pp- 120-121. 


Table 3.—U.S. imports for consumption of lithium ore, by country of origin 
and U.S. customs district 


Country and customs district 


Australia: paltimore Ern 8 
Brazil: Bal ore 8 


1971 1972 


Short Value Short Value 
tons (thousands) tons (thousands) 


N 2 1.215 $38 
su eu ss 5,292 $442 ae SS 
EES 1,115 88 E a 
—— 6,407 525 1.215. 33 
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Table 4.—Lithium minerals: World production, by country 


(Short tons) 
Country ! Mineral produced 1970 1971 1972 » 
Argentiná. ose ves wus not 8 Seed 270 89 e° 90 
, ß c ZS Eo 864 1,846 * 1,900 
Brazil e Z a ALES T E EE 4,025 NA NA 
RT TEE ene 467 NA NA 
Mozambique lepidolite “ 41 NA NA 
ortügal ee lepidolite._.........- 276 827 1,828 
Rhodesia, Southern s____ l... .. l... not specified... 67,000 67,000 67,000 
South Africa, Republic ok Spodumene 10 1 Sg 
South-West Africa, Territory of ....... FFC 7,616 8,909 76,881 
United States not specified W W 
* Estimate. p Preliminary. NA Not available. W Withheld to avoid disclosing individual com- 


da 
addition to the countries listed, others (notably the U.S.S.R.) may produce lithium minerals, but avail- 
able SOFA on is inadequate to make reliable estimates of output levels. 


3 Ex 
3 Un ted š States imports from Canada. 
Includes amb! 


s Output has not reported 


b 


onite as follows, in short tons: 1970—14; 1971—NA; 1972—NA. 
since 1964, but presumably 


continued. given are simply the 1964 


output level rounded to the nearest thousand tons and are presented only to indicate order of Ae (par of 
previous production, there being no assurance that the output level has not varied (footnote 6). In 1964, 
reported production was 3 m follows by mineral, in short tons: eucryptite—806; lepidolite—22, $43; 


petalite—86, 449; s 


* Qutput has ed 5 9 1966, but presumably has continued, inasmuch as a number of countries 


record im 


rts from “South Africa,” which in total consi erably exceed reported output of the Republic of 


South Africa. Estimates ave represent total reported imports from “South Africa” by the United States and 


7 Imports by Gaited States, 

Technology.—Interest continued to build 
in the development of a lithium-sulfur 
battery. Results of some of the various 
ongoing research projects relating to bat- 
tery development being conducted were re- 
ported during the year.12 

In February, Lockheed Missiles & Space 
Co. Palo Alto, Calif, announced the de- 
velopment of a battery fueled with water 
and a light alkali metal such as sodium or 
lithium. The firm claims that pound-for- 
pound it produces from 10 to 100 times 
more electricity than the commonly used 
lead acid battery. Lockheed says the new 
battery potentially is the answer for pollu- 
tion-free electric autos. 1s 

The use of Raman powder spectroscopy 
for determing solid solubility of lithium 
niobate and lithium tantalate was 
reported. 14 The results of the study are 
said to have important implications con- 
cerning the conditions under which crystal 
growth of these materials can be con- 
ducted. 

Bell Laboratories has developed a clear 
lithium tantalate crystal, which is claimed 
to be the first practical alternative to 
quartz crystal filters in communications 
equipment. The crystal is being produced 
in Andover, Mass., at the Merrimack Valley 
works of the Western Electric Co. 13 

A technique to improve the reliability 


ommunity less the reported output of the Republic of South Afri 
in Southern Rhodesia (footnote 5) rather than in s 
1 was distributed as followa, by mineral, in 


est Germany, and Netherlands only (footnote 6). 


significant amounts originating 
vut West Afri Africa. In 1966, total reported 
onite—80; lepidolite—365; petalite—1,3 


ca. These quantites, 


and durability of ceramic sonar transducers 
has been developed by scientists at the 
Naval Research Laboratory in Washington, 
D.C. Investigators found that small addi- 
tions of lithium fluoride to barium titan- 
ate improved densification. Increases in 
strength of 50% and 200% were achieved 
when the lithium fluoride was combined 
with comparable additions of magnesium 
oxide.16 

A report of recent studies indicates that 
the addition of lithium to aluminum-mag- 


12 Chemical Week. Researchers Add Lithium's 
1072. p. 35 to Batteries. V. 110, No. 21, May 24, 
Lee EC S. A. Johnson, and E. J. 
Cairns. Phase Equilibria in te Ne a 9 
Systems. J. Electrochem. Soc., v. 119, No. 11 

vember 1972, pp. 1448-1450. 
Fishwick, H., and W. C. T. Yeh. Ceramic 
rature W Bat- 

Soc. Bu 


1972, pp. 635-636 aw LO E 
Path 
Salihi, 2 T. Two for "ecd road. IEEE Spec- 


trum, v. d July 1972, . 

Sharma, Ram d'or ilibrium Phases in the 
Lithium-Sulfur jun $ Electrochem. Soc., v. 
119, No. 11, November 1 2, pp. 1439-1448. 

13 Chem ical perra e ux rter. Sodium, Lith- 
ium Batteries Brought y Lockheed. V. 201, 
No. 9, Feb. 28, ISTE p T 

14 Scott, B. A G. Burns. Determination of 
5 Variations in LiNbOs and LiTaOs 

y Raman Pow Dectroscopy. Amer. Cerara. 
Soc. v. 55, No. 5, May 1972, pp. 25.228. 

5 American c Society Bulletin. Bell Pro- 
ducing Crystal. V. 51. No. 9, September 1972, p. 


2 

16 Ceramic Indust ae er Glow 3 
Ceramic eet i ucers. V. 99, No. 6, 
ber 1972, p. 


Separators for a ee ei Tem 
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nesium alloys may lower the density by as 
much as 10% while maintaining a high 
strength.17 

The advantages of adding lithia to glass 
batches were reported on during the 
year.18 Increased productivity without de- 
teriorating the quality of the glass or 
shortening the life of the furnace was 
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claimed. Reduced viscosity was said to be 
obtained at lower melting temperatures 
thus lowering fuel consumption and stack 
emissions. The savings of increased produc- 
tivity and yielded longer furnace life, and 
improved product quality more than offset 
the added raw material costs. 


MEERSCHAUM '? 


The quantity of meerschaum imported 
in 1972, primarily for domestic use in 
pipes and cigarette holders, declined 
sharply (36%) for the second straight 
year. United States imports for consump- 


tion totaled 11,139 pounds valued at 
$22,791, compared with 17,482 pounds val- 
ued at $25,825 in 1971. Sources of U.S. im- 
ports of meerschaum in 1972 were Belgium 
and Luxembourg, Japan, and Turkey. 


QUARTZ CRYSTAL ° 
ELECTRONIC-GRADE 


Total raw quartz crystal consumption in- 
creased 42% over that of 1971. The 
consumption of manufactured quartz con- 
tinued to exceed that of natural quartz, 
but the consumption of both categories in- 
creased. Imports of electronic-grade mate- 
rial almost doubled that of 1971. Exports 
of both natural and manufactured material 
declined. The production of finished crys- 
tal units increased 22% to almost 25.6 mil- 
lion units. 

Legislation and Government Programs. 
—The Government maintained a stockpile 
objective of 320,000 pounds of electronic- 
grade quartz crystal. Sales of excess mate- 
rial were continued by the General Serv- 
ices Administration. At yearend the 
Defense Materials Inventory declined 
slightly from the previous year to 4.34 mil- 
lion pounds of stockpile-grade material 
and 352,960 pounds of nonstockpile-grade 
material. 

Domestic Production.—No production of 
natural electronic-grade quartz crystal was 
reported during 1972. At yearend, six com- 
panies reported production of manufac- 
tured quartz for use by the quartz crystal 
cutting industry. These companies were 
P.R. Hoffman Co., Carlisle, Pa.; Motorola, 
Inc, Chicago, Ill; Quality Crystals, Inc., 
Cortland, Ohio; Sawyer Research Products, 
Inc., Eastlake, Ohio; Thermodynamics 
Corp., Shawnee Mission, Kans.; and West- 
ern Electric Co., Inc., North Andover, 
Mass. The firms producing manufactured 


quartz remained unchanged from the pre- 
vious year. Manufactured quartz produc- 
tion increased 45% from the quantity re- 
ported in 1971 to 159,825 pounds. 


Consumption and  Uses.—Total raw 
crystal consumption increased significantly 
from 132,739 pounds in 1971 to 189,078 
pounds in 1972. Consumption of natural 
quartz increased 41% from 61,784 pounds 
in 1971 to 87,157 pounds in 1972. Manu- 
factured quartz consumption increased 
44% from 70,955 pounds in 1971 to 
101,921 pounds in 1972. The consumption 
of manufactured quartz exceeded that of 
natural quartz for the second consecutive 
year. The number of finished crystal units 
fabricated from the raw quartz consumed 
during the year reached almost 25.6 mil- 
lion units. The 1972 consumption data re- 
ported in table 5 are based on reports re- 
ceived from 28 crystal cutters in 12 States. 
Finished piezoelectric units were produced 
by 24 of the cutters; the remainder pro- 
duced only semifinished blanks. Of these 
cutters 2 consumed natural quartz only, 14 
cut manufactured quartz only, and 12 cut 
both natural and manufactured quartz. 


17 Materials Engineering. Lithium Good Pros- 
pect to Strengthen Al-Mg Alloys. V. 75, No. 2, 
February 1972, p. 19. 

38 Fishwick, John H. Melting and Firing Times. 
The Glass Industry, Lithia Reduces Viscoscity. V. 
53, No. 9, September 1972, pp. 10, 15. 

The Glass Industry. Lithia Doping. V. 


53, No. 10, October 1972, pp. 16-17. 
? Prepared by Arthur C. Meisinger, industry 
economist. 


2 Prepared by Benjamin Petkof, physical scien- 
tist. 
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'Table 5.—Salient electronic- and optical-grade quartz crystal statistics 


(Thousand pounds and thousand dollars) 


Production of manufactured quartz 
Imports of E and optical-grade quartz crystal 


Natural: ð ²à ⅛²;:ꝛn;n;;;; rut 8 


Thirteen consumers in four States ac- 
counted for almost 90% of the raw quartz 
crystal consumption. Pennsylvania was the 
leading quartz-consuming State with 46% 
of the total, followed by IIlinois, Kansas, 
and Missouri. Piezoelectric units were man- 
ufactured by 34 producers in 15 States. 
Eleven of these producers worked from 
partially processed quartz crystal blanks 
and did not consume raw material. Twelve 
plants in four States, Kansas, IIIinois, 
Pennsylvania, and Missouri, supplied 77% 
of the total output of finished crystal 
units. Oscillator plates comprised 81% of 
production. The remainder included filter 
plates, telephone resonator plates, and 
other micellaneous items. 


Stocks. —At yearend, stocks of raw quartz 
crystals held by consumers totaled 96,133 
pounds. Of this total 73,832 pounds was 
natural material, and the remainder was 
manufactured quartz. 


Foreign Trade.— The imports of elec- 
tronic- and optical-grade quartz crystal, 
valued at more than $0.50 per pound, in- 
creased in both quantity and value in 1972 
to 65,135 pounds and $78,462, respectively. 
This was an 86% increase in quantity but 
only 3% in value from the previous year’s 
totals, The average value of imports was 
$1.20 per pound, a sharp decline from the 
previous year’s average value of $2.17 per 
pound. Brazil supplied 91% of the total 
imports of electronic-grade material. The 
remainder was supplied by the United 
Kingdom and West Germany. The quartz 
crystal imported from these countries prob- 
ably originated in Brazil. 


A total of 684,617 pounds of lasca val- 


1970 1971 1972 
SE Een 131 110 160 
33 94 35 65 
F 100 76 78 
FFF 286 174 149 
FFF 1,128 1,626 1,228 
S 231 113 90 
C 396 833 587 
ee dE 55 61 59 
CCC 727 793 641 
C 165 133 189 
FFF 98 62 87 
FVP 67 102 


71 
ÿF ——— 18,971 20,924 25,555 


ued at $252,531 was inported in 1971, a 
decline of 5% in quantity and 13% in 
value from 1971 figures. Lasca was used to 
produce fused quartz and as a nutrient 
material for the manufacture of quartz 
crystal. Brazil provided 98% of total im- 
ports, and the remainder was shipped from 
West Germany and Japan. 

U.S. exports of natural quartz crystal de- 
clined 20% from 112,560 pounds in 1971 to 
90,246 pounds in 1972. Exports of manu- 
factured quartz declined slightly from 
60,750 pounds in 1971 to 58,914 pounds in 
1972. The average price of natural quartz 
exported was $6.51 per pound; that of 
manufactured quartz was $10.89 per 
pound. 


World  Review.—Brazil.—The Nation 
maintained its position as the dominant 
world producer of electronic-grade quartz 
crystal and lasca. Exports of quartz crystal 
suitable for electronic use totaled 152,000 
pounds valued at $279,000 in 1971. In ad- 
dition, almost 10 million pounds of lasca 
valued at $2.33 million was exported. 


Technology.—Two reports of experimen- 
tal work have been published relating the 
quality of quartz crystal to infrared 
absorption.21 A new method was described 
using a strain gauge to measure the me- 
chanical strain in quartz crystals under the 
influence of an applied d.c. field. The pie- 


21 Sawyer, B. Q Capability Indications From In- 
frared Absorption Measurements for NasCOs 
Process Cultured Quartz. IEEE Trans. on Sonics 
ane a Ultrasonics, v. SU-19, No. 1, Jan. 1972, pp. 


Asahara, J., and S. Taki. Physical Properties of 
Synthetic Quartz and Its Electrical Characteristics. 
Proceedings 26th Annual Symposium on Fre- 
quency Control, June 6-8, 1972, pp. 93-105. 


| 
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zoelectric constants increased with the ap- 


plied voltage. These measurements were 
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used to determine the quality of raw 
uncut quartz crystals.22 


STAUROLITE 23 


Staurolite is a complex iron-aluminum 
silicate of uncertain and most likely varia- 
ble composition. The mineral occurs as 
reddish-brown to black crystals with a spe- 
cific gravity ranging from 3.65 to 3.77 and 
between quartz and topaz in hardness (7 
to 8 on Moh's scale). Aside from a small 
rock-shop trade in cruciform-twinned crys- 
tals from some deposits (“fairy crosses") 
that are sold as curiosities or amulets, 
staurolite is produced commercially in the 
United States only in the form of a mag- 
netic fraction of the heavy-mineral concen- 
trate recovered by E. I du Pont de Nem- 
ours & Co. from a beach sand deposit in 
Clay County, Fla. Formerly the staurolite 
fraction was used only in some portland 
cement mixtures, but more recently this 
product (with minor admixtures of kyan- 


ite, quartz, rutile, spinel, tourmaline, and 
zircon, and averaging 45% Al2O3 and 15% 
Fe203) is being marketed under two trade 
names either for use as a sandblast abra- 
sive or to be mixed with bentonite and 
other substances to serve as a foundry sand 
in some specialized molding applications. 
Increasing industrial demand for these 
products can be inferred from the observa- 
tion that the ratio of staurolite shipments 
to staurolite production (which averaged 
around 50% in the 1965 to 1969 period) 
has been substantially in excess of 100% in 
each of the last 3 years. Quantitative pro- 
duction and shipment data are not re- 
leased for publication, but the 1972 stau- 
rolite output was 4% below that of 1971, 
while shipments increased fractionally in 
tonnage and 11% in total value. 


STRONTIUM ?* 


Legislation and Government Programs. 
—Government stockpiles contained 12,062 
tons of stockpile-grade and 13,787 tons of 
nonstockpile- grade  celestite at yearend. 
The General Services Administration again 
offered the celestite for sale, however, no 
acceptable bids were received during the 
year. 


Domestic Production. —Strontium miner- 
als have not been produced commercially 
in the United States since 1959. However, 
a number of firms produced various stron- 
tium compounds from imported celestite. 
Sherwin-Williams Co., Ashtabula, Ohio, 
discontinued production of strontium car- 
bonate at the end of August. 

Consumption and Uses. Domestic con- 
sumption of celestite in the manufacture 
of various strontium chemicals declined 
from the 1971 high. Quantitative informa- 
tion concerning consumption is incomplete, 
however, production of strontium carbon- 
ate was 15,476 short tons, compared with 
19,350 tons produced in 1971. Sales of do- 
mestically produced strontium carbonate to 
manufacturers of glass for color television 
picture tubes totaled 15,030 short tons, a 
3% decrease from those of 1971. Consump- 
tion of celestite in the manufacture of 


chemicals for pyrotechnics was not avail- 


able. 


Miscellaneous chemical applications for 
strontium compounds included ferrites, 
greases, ceramics, plastics, toothpaste, phar- 
maceuticals, paint, and electronic compo- 
nents. Small quantities of strontium metal 
were produced for use primarily by re- 
search companies. King Laboratories, Inc., 
Syracuse, N. V., consumed a small quantity 
of metal to produce getter alloys used in 
the manufacture of vacuum tubes. 

Prices.—At yearend, prices quoted in the 
Chemical Marketing Reporter were as fol- 
lows: strontium carbonate: technical, 
bags, carlots, works, at 13 to 21 cents per 
pound; and strontium nitrate:— bags, car- 
lots, works, at 515 per 100 pounds, un- 
changed from the previous year. Prices for 
strontium minerals are usually determined 
by direct negotiation between buyer and 
seller and are seldom published. However, 


22 Parshad, R., and V. R. Singh. Observations 
on the Mechanical Strain in Quartz Crystals 
Under Electric Field Using Strain Gauge Instru- 
mentation and Their Application for Determining 
the Goodness of Raw Quartz Crystals. Proceedings 
26th Annual Symposium on Frequency Control, 
June 6-8, 1972, pp. 104-105. . 

?33 Prepared by J. Robert Wells, physical scien- 
tist. 

% Prepared by Donald C. Wininger, physical 
scientist. 
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Table 6.—Major producers of strontium compounds, 1972 

Company Location Compounds 
Atomergic Chemetals Co Carle Place, N. ......... Various compounds. 
J. T. Baker Chemical Co Phillipsburg, N. J. Do. 
Barium & Chemicals, Ina Steubenville, Ohio Do. 
Chemical Products Corp 3 ĩ³ↄ PPM C e, Ga.......... Carbonate. 
E.I. du Pont de Nemours & Co. Ine Grasselli, N. JJ. Nitrate. 
Fee ͥ ³˙¹iꝛꝛä ꝛ˙wuuT heels Modesto, Cali Carbonate, hydrate, nitrate. 
Hercules Ine ----------MMMMMM Glens Falls, N. T Chromate. 
King Laboratories Inc. ................-...- Syracuse, N.Y y Metal alloys. 
Mallinckrodt Chemical Works. St. Louis, Mo Various compounds 
Mineral Pigments Corr Beltsville dt Chromate. 
N L Industries, Inc., Tam Div. .............. South Amboy, N. J. Titanates. 
Sherwin-Williams Coo Ashtabula, Ohio Carbonate. 


Table 7.—U.S. imports for consumption of strontium minerals 1 by country 


Country 


pen J (x 
nited Kingdom. _ nnn 
P ·Ü¹12¾·m᷑q¹ᷓ1.1 y ⁰ eles 


1 Strontianite or mineral strontium carbonate and celestite or mineral strontium sulfate. 


Table 8.—U.S. imports for consumption of strontium compounds, by country 


Country 


r carbonate, not precipitated: 


N 
United 1 Kingdom. ..........................-- 
West German 


West German dz 


le B —Á———Á————— —— eee 


1971 1972 
Short Value Short Value 
tons (thousands) tons (thousands) 
D 35,621 $812 27,791 $721 
cud sa 4,46 97 ow BS 
55 5,420 206 2,886 109 
5 45, 505 1,115 30, 677 830 
1971 1972 
Pounds Value Pounds Value 
RNC zn" 8 68, 300 $43,708 
EEN ge E 10,098 3,700 
Se eats ES SE 78,898 47,403 
ES 8,000 $800 405,850 40,802 
NUN 25,000 5,525 fi Se? 
5355 SS == 4,409 2,250 
mue 16,000 6,975 5,004 2,471 
eee 41,000 12,500 9,413 4,721 
Se 68,200 7,664 605,100 76,580 
Pe pass 8 8 1, 1,029 


a s c e — m — 


606,541 77, 863 


8 5,511 7.970 4.409 6,828 
33 92,010 18,947 179,361 39,784 
8 97,521 26,917 183 , 770 46 , 562 
n 215, 823 48,437 1, 283, 972 217,351 


the December 1972 issue of Industrial Min- 
erals listed the following price for British 
celestite: ground, washed and graded, 95% 
SrSO,, bulk, exworks, 240-mesh $47.90 per 
short ton25 the average value of imported 
strontium minerals at foreign ports was 
about $27 per short ton. 


Foreign Trade.—Imports of strontium 
minerals totaled 30,677 tons, a 33% decline 


from the 1971 high. The material was im- 
ported from Mexico and the United King- 
dom. Imports of strontium compounds in- 
creased six times over those of 1971 with 
most of the material coming from Canada 
(84%) . Quantitative data on U.S. exports 
of strontium compounds were not avail- 
able. 


25 Pound Sterling at US$2.40. 


Ke e EA -. 
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Table 9.—Strontium minerals: World production by country 


(Short tons) 
Country ! 1970 1971 1972 » 
4%%%ͤͥÜ“—b, ↄↄ ↄ . e 890 2,084 
Argéntina- EEN 470 2,356 e 2,400 
Canada e; EE Soca LEE ane 18,000 60,000 65,000 
WON WEE EE 880 830 e 830 
/ ͥ ͤAͥſͥꝗq ³ / 931 920 810 
Mexico zz aeoaea gana ͤ· dr EE EE r 28,009 38, 650 327,791 
Pakistan; uz el se ⁰ dd ⁵ 151 447 378 
1 J ⁰ ⁵ðV 7 y 8 7,716 9,870 * 11,000 
C ³ ˙ ess aloe ead che somes LR E E r 10,473 * 9,000 * 9,000 
17; ³˙ÜDͤ·Ü² tat so ae cee ee Rp LE LM nc me 66,080 121,468 118,793 
e Estimate. P Preliminary. r Revised 


1 In addition to the countries listed, West Germany, Poland, and the U.S.S.R. produce strontium minerals, 
but available information is inadequate to make reliable estimates of output levels. 


2 Year beginning March 21 of that stated. 
3 U.S. imports from Mexico. 


World Review.—Canada.—Kaiser Stron- 
tium Products Ltd. began full scale world- 
wide marketing of strontium chemicals 
from its new plant at Point Edward, Cape 
Breton Island, Nova Scotia. Startup prob- 
lems, however, delayed commercial-scale 
production of glass-grade strontium until 
the later part of the year. 

Turkey.—A large deposit of high-grade, 
good-quality celestite has been discovered 
about 15 miles south of Siuas. Shipments 
to Europe and elsewhere are anticipated to 
commence in the near future. 26 


Technology.—A number of papers were 
presented at the annual meeting of the 
American Ceramic Society, concerning re- 
search on various strontium compounds, 
which may have electrical or electronic 
applications.27 

The results of experiments on the for- 
mation of thin layers of mixed titanates 
including strontium by solid-solid reactions 
were reported. Possible application in de- 
vices such as delay lines, slow wave struc- 
tures, and optical modulators was 
suggested. 28 


WOLLASTONITE °° 


Wollastonite, occurring naturally in cer- 
tain deposits with a purity exceeding that 
of most other industrial minerals, is a crys- 
talline calcium metasilicate that is finding 
increasing acceptance by industry as an in- 
gredient with many advantages in ceramic 
body mixes, glazes, and enamel frits; as a 
filler for plastics, rubber, and asphalt 
products; as a pigment and extender for 
paints; in welding as a flux and rod coat- 
ing; and presumably in a number of other 
applications still too new to have become 
generally known.30 


Wollastonite was produced in the United 
States in 1972 from one open-pit mine op- 
erated by Interpace Corp. at Willsboro, 
Essex County, N.Y. Output from that mine 
was 35% greater in tonnage than in 1971, 
and the corresponding total value was 57% 
higher. Both figures represented new all- 
time highs for the New York mine, and it 
is notable that the tonnage was only 10% 
below the record national total of 1966 
(when California also made a substantial 


contribution), and that the 1972 total 
value was also an alltime national high, 
22% above that of 1966. 

Wollastonite prices per short ton, works, 
were quoted in the Chemical Marketing 
Reporter on December 25, 1972, as follows: 
fine, paint-grade, bags, carlots, $43.80; and 
medium, paint-grade, bags, carlots, $33.00. 
These quotations were unchanged from: 
those of the previous year. For the most 
part, actual sales were arranged as usual at 
negotiated prices not on public record. 

A number of raw materials (including 
wollastonite, pyrophyllite, and clays), as 
well as the technologically advanced meth- 
ods and equipment recommended for 


26 Industrial Minerals. Turkey. Private Find of 
Celestite. No. 58, July 1972, p. 29. 

27 American Ceramic Society Bulletin. V. 51, 
No. 4, April 1972, pp. 320-374. 

28 Formation of Thin Layers of Mixed Titan- 
ates by Solid-Solid Reactions. Amer. Ceram. Soc 
Bull., v. 51, No. 5, May 1972, pp. 474-478. 

29 Prepared by J. Robert Wells, physical scien- 
tist. 

30 Ceramic Industry Magazine. Wollastonite. V. 
100, No. 1, January 1978, p. 112. 
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efficiently fabricating them into ceramic 
tile, were discussed in a journal article.31 
Another article mentioned the advantages 
of using wollastonite in glazes for tile to 
prevent excessive bubble formation and 
still assure maturing of the ware within an 
accelerated firing cycle.82 Experiments 
were carried out to study the preparation 
of materials with hydraulic setting proper- 
ties by the calcination of calcium carbon- 
ate-silica mixtures produced either by car- 
bonation of wollastonite and pseudowol- 
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lastonite (a dimorphous form, also called 
betawollastonite), or alternatively by inter- 


grinding precipitated CaCO with SiO% 
flour.33 
31 Altschuler, Otto. The Ideal Tile Plant. 


pera. Ind. Mag., v. 99, No. 2, July 1972, pp. 
6-37. 

32 Harkort, Dietrich, and Ulrich Hoffman. Ger- 
many Streamlines Firing Operations. Ceram. Ind. 
Mag., v. 99, No. 4, October 1972, pp. 26-29. 

33 Klemm, W. A., and R. L. Berger. Calcina- 
tion and Cementing Properties of CaCO;-SiO» 
Mixtures. J. Am. Ceram. Soc., v. 55, No. 10, 
October 1972, pp. 485—488. 


